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1. General Description

This document describes Himax's HX8392-A supports WXGA resolution driving
controller. The HX8392-A is designed to provide a single-chip solution that combines
a source driver, gate driver control, power supply circuit to drive a LTPS dot matrix
LCD with 800RGBx1280 dots at maximum.

The HX8392-A can be operated in low-voltage condition for the interface and
integrated internal boosters that produce the liquid crystal voltage, breeder resistance
and the voltage follower circuit for liquid crystal driver. In addition, The HX8392-A also
supports various functions to reduce the power consumption of a.LCD system via
software control.

The HX8392-A supports MIPI DSI (Display Serial Interface) interface. mode. The
interface mode is selected by the external hardware pins BS3~0.

The HX8392-A is suitable for any small portable battery-driven and leng-term driving
products, such as small PDASs, digital cellular phones-and bi-directional pagers.
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2. Features
2.1 Display

m Single chip solution for a WXGA LTPS type LCD display
= Resolution:
¢ 800RGB x 1280
® 768RGB x 1280
® 720RGB x 1280
* 600RGB x 1024
m Display color modes
e Full color mode:
m 16.7M colours (24-bit 8(R):8(G):8(B))
¢ Reduce color mode:
m 262k colours (18-bit 6(R):6(G):6(B))
m 65k colours (16-bit 5(R):6(G):5(B))
m 8 colors (Idle mode on): 8 colors (3-bit binary mode)

2.2 Display module

m Support 800 source channel outputs
m Internal level shifter for Gate Driver control
m Supports 1-dot / 2-dot / 4-dot / column inversion
m Gamma correction (4 preset gamma curve)
= On module VCOM control (-2 to OV common electrode autput voltage range)
= On module DC/DC converter
*\/SP=4.71t0 5.7V
® VSN=-5.7 to -4.7V
¢ Positive source outputvoltage level: VSPR=3.5V to 5V
¢ Negative source output voltage level:'VSNR=-5V to -3.5V
¢ Positive gate driver-output voltage.level: VGH=+9V to +12V
¢ Negative gate driver, output voltage level: VGL=-5V to -8V
¢ VCOM=-2.0V.to 0V, a step=16mV
» Internal memory.for image data

Himax Confidential -P.11-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



HX8392-A 2 Himax
800RGBx1280dots, LTPS Mobile Single Chip Driver %J

DATA SHEET V01

2.3 Display / Control interface

m Display interface types supported
¢ MIPI-DSI (Display Serial Interface) interface
m  Support DSI Version 1.02
m  Support D-PHY version 1.00

2.4 Input power

m 1/O and interface power supply (VDD1): 1.65V to 3.3V

= Analog power supply (VDD2): 2.5V to 4.8V

m Logic power supply (VDD3): 2.5V to 4.8V

m High speed interface power supply (HS_VCC): 2.5V to 4.8V
m OTP programming voltage (VPP): 7.5V £ 0.2V

2.5 Miscellaneous

m Partial display mode

m Software programmable color depth mode

m Oscillator for display clock generation

= Low power consumption, suitable for battery operated systems
m CMOS compatible inputs

m Proprietary multi phase driving for lower power,consumption

m GAS function for preventing image sticking when abnormal power off
= Optimized layout for COG assembly

m Temperature range: -40 t0'+85 T

s DC/DC converter for source

= Support DC COM driving

= VCOM voltage generator

= On-chip OTP program voltage generator

s OTP memory to store initialization register settings

m 3 times MTPfor VCOM setting",ID setting

m Support CABC. (Content. Adaptive Brightness Control) function
m Support Color enhancement
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3. Device Overview

3.1 Block diagram

PBCTL_A1/2
PBCTL_A1/2 CABC_PWM_OUT S17~S800
o
VDD1 T
VDD2
VDD3
VPP oTP
BSS-O-ﬁﬁ
Source driver -
CSX >
RDX > Internal
- > . R i
WRX_SCL > register ABC function *
DCX > y
DB2370 g > ircui
24 Internal GRAM D/A Converter circuit
SDif—™ test -t »> process
sSDO function bi [
D 24-bit control
» display
VSYNC _ data t >
HSYNC > +—»|  CABC'function Data Latch
PCLK > GRAM > <
DE > i X S
!
RESX o Grayscale voltage
> generator »
HI-?S_CgKPI\i | > Mod.e | Color enhancement VSSAC
_ 8 24-bit selection > function ]
HS_DOP / - display
HS_DON 8 data
HS_D1P/ - - - VTESTOUTP /
> DSl »| Gamma adjusting circuit |<#
HS_D1N 8 Interface 5 |VTESTOUTN
HS D2P/& o iy
HS_D2N 8 |~ Timing
Control GSP_L/R
HS_D3P/ > GCK1_LR
HS_D3N 8 GCK2_LIR
GCK3_ LR
HS_vCC »  Gate GCK4_LR
HS_VSS Control = GCK5_L/R
Generator > Unit 54 GCK6_L/R
———{RCo8C |-»| Tming [T GCK7_L/R
OSC § RCOSC GCK8_L/IR
TEST270 INIT_L/R
VDOl UD_L/R
SW1_L/R
DC / DC Converter \C/:gc?u':/tl Voltage reference SW1B LR
VSSA —
B SW2_LR
VSSD SW2B_L/R
SW3 LR
SW3B_L/R
— o r wo
BBOOOOLOOOO L3833~ 00>>00"> oEEE>§>§8;\
" nooocoooo o oo o oo oo © 888 > T
TSSO RS S8 &Y g9 >>> . ;
OO0OLOLOL OO 36 8 8 O O SO Note: Type 1 display data path
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Host interface pins
Signals 110 Pin no. Convcicterc]:ted Description
Select the MPU interface mode as listed below:
n Display
BS3 | BS2 | BS1 | BS0O Interface mode DB pins mode
0 1 1 0 . HS_CPIN,
z]%'té“;‘;rface HS_DOP/N, HS_D1P/N, |Type 1/3
o1 ]1]1 HS D2P/N, HS_D3P/N
. Not open, only for ) B
BS3 ~ BSO 4 \</SDSDDl/ Other setting internal test
Note 1: Pixel format (RGB565 / RGB666 / RGB888) is selected by DCS command
(0x3Ah)
Must be connected to VSSD or VDD1.
Note 2: Input pin to select clock/data lane polarity in'DSlinterface only.
Pin name HS_CP HS_CN HS_DxP HS_DxN
BS[3-0]="0110" Positive Negative Positive Negative
BS[3-0]="0111" Negative Positive Negative Positive
Only for internal test.
CSX ! L MPU Please connect it to VSSD or VDD1.
RESX | 1 MPU or Reset pin. Setting either pin’ low initializes the LSI. Must be reset after
reset circuit | power is supplied (Must'be connected to VSSD or VDD1).
Only for internal test.
RDX ! L MPU Please connectitto VSSD or VDDL1.
Only for internal-test:
DCX ! ! MPU Please connect it to VSSD or VDD1.
Only for internal test.
WRX_SCL ! ! MPU Please connectiit to VSSD-or VDD1!
- Only for internal test.
DB23-0 Vo 24 MPU Let'the.unused pins open for each mode.
sSDO o 1 MPU Only for'internal test.
Let itto'open .
SDI | 1 MPU Only for internalltest.
Please connectit.to. VSSD or VDD1.
Only for internal test.
HSYNC ! L NPY Please connectitto VSSD or VDDL1.
Only-for-internal test.
DE : ! Vil Please connect it to VSSD or VDD1.
Only forinternal test.
VSYNC ! ! MPU Please connect it to VSSD or VDD1.
Only for internal test.
PCLK ! 4 MPU Please connect it to VSSD or VDDL1.
Source driver output pins
Output voltages applied to the liquid crystal.
RGB resolution Source channels
600RGB S1 ~ S300, S501~S800
S1to S800 © 800 LCD 720RGB S1 ~ S360, S441~S800
768RGB S1 ~ S384, S417~S800
800RGB S1 ~ S800
TE ®) 1 MPU Serves TE (Tearing Effect ) output pin.
TE1 ®) 1 MPU Serves TE (Tearing Effect ) pin of each scan line.
Gate Driver control singal
GSP_L, .
GSP R 0] 2 LCD Gate driver start pulse.
GCK1_L, Gate driver clock 1
GCK1_R © 2 LCD If not use, let it open
GCK2_L, Gate driver clock 2
GCK2_R 0 2 LCD If not use, let it open
GCK3~8_L, Gate driver clock 3~10
GCK3~-8_R © 12 LCD If not use, let it open
INIT_L, Initialization signal for panel
INIT_R © 2 LCD If not use, let it open
uUD_L, Invert control signal panel for Panel
UD_R 0 2 LCD If not use, let it open
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SWI1_L, SW1_R, o 4 LCD Source driver output select signal 1
SW1B_L, SW1B_R If not use, let it open
SW2_L, SW2_R, o 4 LCD Source driver output select signal 2
SW2B_L, SW2B_R If not use, let it open
SW3_L, SW3_R, o 4 LCD Source driver output select signal 3
SW3B_L, SW3B_R If not use, let it open
Power supply pins
Power P -
VDD1 | 7 supply A power supply for the I/O circuit. VDD1=1.65 to 3.3V
Power A power supply for the analog power. VDD2=2.5V to 4.8V
VDD2 | 2 VDD?2 input level should be same as VDD3 input level to avoid the
supply . ) : . . N
level-mismatching at internal level shifter circuit.

VDD3 | 20 :uop\al;?; A power supply for the logic power, DC/DC converter VDD3=2.5V to 4.8V.

VSSA p 16 Power Analoge ground. VSSA=0V. When using the. COG method, connect to

supply VSSD on the FPC to prevent noise.

VSSAC P 6 Euop\)/:)(le; Analoge ground. Must connect to VSSA on the FPC.

VSSD = 32 Power Ground for the internal logic-VSSD=0V. When using the COG method,

supply connect to VSSA on the FPC to prevent noise.
Power External high voltage pin.used’in OTP mode and operates at 7.5V.
VPP | 2 :
supply If not used, let it open:
Power supply pins
VSP | 10 Stabilizing | Input voltage from. the set-up circuit'(4.7V to-5.5V). it is generated from
capacitor | VDD3.
VSN | 6 Stabilizing | Input voltage from the set-up circuit (-4.7V to -5.5V). it is generated from
capacitor | VDD3. Place a'schottkey barrier diode between VSN and VGL.
VCL | 4 Sct:ﬁgézlt'g? Input voltage from the set-up circuit (-VDD3). it is generated from VDD3.
VSPC [ VSP Positive boosting reference-voltage input.
Stabilizing -
VSPR (0] 2 capacitor Paositive regulated voltage output (3.5V to VSP - 0.5)
Stabilizing -
VSNR (0] 2 capacitor Positive regulated voltage output (-3.5V to VSN + 0.5)
Stabilizing .
VDDD (0] 12 capacitor Internal-logic voltage output
Stabilizing . )
VDDDN (0] 8 capacitor Internal logic voltage output (-2.5V fixed)
VREE o > Stabilizing—| Reference voltage from internal band gap circuit. The tolerance of VREF
capacitor._| voltage is +3 % .(1.8V fixed)
VGH o 7 Stabilizing—{Output voltage from the step-up circuit, it is generated from VSP and VSN.
capacitor | Connect to a stabilizing capacitor between VSSA and VGH.

VGH_L (@] 3 LCD Output voltage for Panel. if not used , Please open.

VGH_R (©] 7 LCD Output voltage for Panel. if not used , Please open.

Stabilizin Output voltage from the step-up circuit, it is generated from VSP and VSN.
VGL (0] 13 ca acito? Connect to a stabilizing capacitor between VSSA and VGL. Place a
P schottkey barrier diode between VSSA and VGL.

VCOM, Stabilizin The power supply of common voltage in DC com driving. The voltage range
VCOM_L, (0] 22 ca acito? is set between -2V to OV. It must be connected a stabilizing capacitor 2.2u
VCOM_R P to VSSD.

VCOMR | 2 Input The input pad of external VCOM voltage.

DC/DC pumping

C11P, C11N

C12p, C12N In internal charge pumping mode:

C13P, C13N . . .
Connect to the step-up capacitors according to the DC/DC pumping factor

C14P, C14N Step-up .

C15P. C15N 110 64 Capacitor by pumping the VSP voI.tage.

' In external charge pumping mode mode:

€16pP, C16N Not used, Please open these pin

C17P, C17N ’ P pin.

C18P, C18N

C31P. C31N In internal charge pumping mode:

' Connect to the step-up capacitors according to the DC/DC pumping factor
C32P, C32N Step-up .
110 32 - by pumping the VSN voltage.

C23P, C23N Capacitor . )
In external charge pumping mode mode:

C24P, C24N )
Not used, Please open these pin.
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C21P, C21N /0 16 Step-up Connect to the step-up capacitors according to the DC/DC pumping factor
C22P, C22N Capacitor | by pumping the VGH and VGL voltage.
C41P, C41N /0 16 Step-up Connect to the step-up capacitors according to the DC/DC pumping factor
C42P, C4A2N Capacitor | by pumping the VCL voltage.
In internal charge pumping mode:
VCSW1, VCSW2 o 2 _ Not used, Please open these pin. .
In external charge pumping mode mode:
VCSW1 and VCSW?2 connect to HX5186-A.
CABC & ABC & Ambient light sensor
) Backlight on/fff control pin. If use CABC function;.the pin can connect to
CABC_PWM_OUT o ! external LED driver IC. The output voltage range=0.to VDD1.
Programming PWM output
PBCTL_AL/ .
PBCTL_A2 (0] 2 - Dummy pin. Please open.
PBCTL_B1/ .
PBCTL B2 (0] 2 - Dummy pin. Please open
High speed interface parts
HS_DOP, o) 8 DS Host MIPI-DSI Data differential signal input pins. (Data lane 0)
HS_DON if not used , Please connected to'VSSD or open..
HS_CP, | 8 DSI Host MIPI-DSI CLOCK differential signal input.pins.
HSI_CN if not used , Please connected to VSSD-oropen..
HS_D1P, | 8 DSI Host MIPI-DSI Data differential signal input'pins. (Data lane 1)
HS_DIN if not used--Please connected.to VSSD ar open.
HS_D2P, | 8 DSI Host MIPI-DSI Data.differential signal‘input pins. (Data lane 2)
HS_D2N if not used,, Please connected to VSSD or open..
HS_D3P, | 8 DSI Host MIPI-DSI Data differential-signal input pins. (Data lane 3)
HS_D3N if not-used , Please connected to VSSD or open..
HS_VCC P 4 ;?F\;\s; Power supply.for the-MIPI DSI analog power. HS_VCC=2.5V to 4.8V
MIPI DSI analogy ground. HS_VSS=0V. When using the COG method,
HS_VSS P 14 A ound connect to VSSA on the FPC to prevent noise.
DSI'l/F:*DSI regulator output pin. (1.5V)
HS_LDO O 4 Capacitor | Connectto’a stabilizing capacitor between HS_LDO and HS_VSS
If not.used, please open these pins.
Test Pins
Oscillator input for test purpose.
0SC ! , SRR\ If not used, please let it open or connected to VSSD.(weak pull low)
A test pin. This pin is by internal logic function test.This pin can output on
TESTO I L Open FPC. If not used, let it open or connected to VSSD.(weak pull low)
A test pin. This pin is by internal logic function test.This pin can output on
TESTL I ! Open FPC. If not used, let it open or connected to VSSD.(weak pull low)
A test pin. This pin is by internal logic function test.This pin can output on
TEST2 : ! Open FPC. If not used, let it open or connected to VSSD.(weak pull low)
VTESTOUTP o 1 Open A test pin. Disconnect it. This pin will output Gamma voltage. This pin can
output on FPC.
VTESTOUTN o 1 Open A test pin. Disconnect it. This pin will output Gamma voltage. This pin can
output on FPC.
DUMMYR1 ) 2 Open Dummy pads. Available for measuring the COG contact resistance. They
DUMMYR2 P are short-circuited within the chip.
DUMMY - 166 Open Not used. Let it open.
IOGNDDUM - 5 Open Dummy pad. Connect to grand internally.
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800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
3.3 Pin assignment

[ Chip Size : 26200 um x 1580 um
(Include seal ring and scribe line)
[ Chip thickness : 250 um # 25 um
[ Pad Location : PAD Center
[ Coordinate Origin : Chip Center
[ AuBump Size :
1.87 um x 40 um

Input : No.1 to No.106
No.162 to No.419

2.87 umx 50 um
Input : No.107 to No.161

3.73 umx 16 um
Staggered LCD output side
No.420 to No.1438
1 The chip size includes the core size, seal
ting size and scribe line size.
1 Aubump pitch : Refer to Pad Coordinate.
1 Aubump height : 12 um 3 um.

1 Numbers in the figure corresponds to pad
coordinate numbers.

Face Up

>),LL4< Face Up
(Bump View)
@ HX8392-A

Pin Assignment

oo Ty

X

*Top View

1 1<« BUMP
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800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
3.4 PAD coordinates

No Name X Y No. Name X Y No. Name X Y No. Name X Y
1 DUMMY -129775 |-696.5]| 61 | vDDDN | -9377.5 | -696.5 |[121 RDX 5535 |-696.5|[181] Hs DIN [-1302.5| -696.5
2 VCOM -12917.5 [-696.5 62 VDDDN -9317.5 -696.5 122 IOGNDDUM -5460 | -696.5]]182 HS_DIN -1242.5| -696.5
3 VCOM -128575 [-696.5]| 63 | VvDDDN | -9257.5 | -696.5 ||123 DB23 5385 |-696.5|[183] Hs DIN [-11825| -696.5
4 VCOM -127975 |-696.5] [ 64 | vDDDN | -9197.5 | -696.5 |[124 DB22 5310 |-696.5|[184] Hs DIN [-11225| -696.5
5 VCOM -127375 | -696.5] | 65 VDD3 91375 | -696.5 ||125 DB21 5235 |-696.5][185] Hs vss [-1062.5| -696.5
6 VCOM -126775 | -696.5] | 66 VDD3 -9077.5 | -696.5 ||126 DB20 5160 |-696.5|[186] HS ckP [-1002.5| -696.5
7 VCOM -12617.5 [-696.5 67 VDD3 -9017.5 -696.5 127 DB19 -5085 | -696.5]]187 HS_CKP -942.5 -696.5
8 DUMMY -12557.5 [-696.5 68 VDD3 -8957.5 -696.5 128 DB18 -5010 | -696.5]]188 HS_CKP -882.5 -696.5
9 VCOMR -12497.5 | -696.5] | 69 VDD3 -8897.5 | -696.5 ||129 DB17 -4935 |-696.5|[189] Hs ckpP. [ -822.5 | -696.5
10 VCOMR -124375 | -696.5] | 70 VDD3 -8837.5 | -696.5 |[130 DB16 -4860 |-696.5|[190| Hs.ckn, |\-762.5 | -696.5
11 VGL -12377.5 [-696.5 71 VDD3 -8777.5 -696.5 131 IOGNDDUM -4785 | -696.5]|191 HS=CKN =702.5 -696.5
12 VGL -123175 | -696.5] | 72 VDD3 -8717.5 | -696.5 |[132 DB15 -4710 |-696.5 | [192] "HS CKN | -642.5 | -696.5
13 VGL -12257.5 [-696.5 73 VCSW1 -8657.5 -696.5 133 DB14 -4635 | -696.5.] | 193 HS_CKN -582.5 -696.5
14 VGH -12197.5 [-696.5 74 VCSW2 -8597.5 -696.5 134 DB13 -4560 | -696.5 || 194 HS_VSS -522.5 -696.5
15 VGH -12137.5 [-696.5 75 VDDD -8537.5 -696.5 135 DB12 -4485 | -696.5 11195 HS_DOP -462.5 -696.5
16 VGH -12077.5 [ -696.5 76 VDDD -8477.5 -696.5 136 DB11 -4410 | -696.5 || 196 HS_DOP -402.5 -696.5
17 VGH_R -12017.5 [ -696.5 77 VDDD -8417.5 -696.5 137 DB10 -4335 <[ -696.5 || 197 HS_DOP -342.5 -696.5
18 VGH_R -11957.5 [-696.5 78 VDDD -8357.5 -696.5 138 DB9 -4260-. | -696.5 | | 198 HS_DOP -282.5 -696.5
19 VGH_R -11897.5 [ -696.5] | 79 VDDD -8297.5 | -696.5 |[139 DB8 -4185 | -69655 | [199] Hs_DoN | -2225 | -696.5
20 VGH_R -11837.5 |-696.5] | 80 VDDD -8237.5 | -696.5 |[140] 10GNDDUM | 4110 | -696.5]|200] HS DON | -1625 | -696.5
21 VSSA -11777.5 [-696.5 81 VDDD -8177.5 -696.5 141 DB7 -4035.1 -696.5 | | 201 HS_DON -102.5 -696.5
22 VSSA -11717.5 | -696.5] | 82 VDDD -8117.5 | -696.5 |[142 DB6 -3960 |-696.5 | [202]. "HS Don -425 | -696.5
23 VSSA -11657.5 [-696.5 83 VDDD -8057.5 -696.5 143 DB5 -3885 | -696.5]1203 HS:VSS 17.5 -696.5
24 VSSA -11597.5 [-696.5 84 VDDD -7997.5 -696.5 144 DB4 -3810 | -696.5]]204 HS_D3P 77.5 -696.5
25 VSSA -11537.5 | -696.5] | 85 VDDD 79375 | -696.5 ||145 DB3 -3735 |-696.5][205]" Hs D3P | 1375 | -696.5
26 VSSA -11477.5 [-696.5 86 VDDD -7877.5 -696.5 146 DB2 -3660 |-696.5 ] | 206 HS_D3P 197.5 -696.5
27 VSSA -11417.5 [-696.5 87 VSSD -7817.5 -696.5 147 DB1 -3585 | -696.5]]207 HS_D3P 257.5 -696.5
28 VSSA -11357.5 [-696.5 88 VSSD -7757.5 -696.5 148 DBO <3510 | -696:5 | | 208 HS_D3N 317.5 -696.5
29 VSSA -11297.5 | -696.5] | 89 VSSD -7697.5 | -696.5 ||149 TEL -3435 [ -696.5 | [2090] Hs D3N | 3775 | -696.5
30 VSSA -11237.5 |-696.5] | 90 VSSD -7637.5 | -696.5 | |150 TE -3360, | -696.5 | [210] Hs D3N | 4375 | -696.5
31 VSPR 11177.5 |-696.5| | 91|  vssD 75725 | 6965 ||151|CABCPWMOUL 3265 |.696.5|[211| Hs_paN | 4975 | -6965
32 VSPR -11117.5 |-696.5 92 VSSD -7517.5 -696.5 152 IOGNDDUM -3210 | -696.5]|212 HS_VSS 557.5 -696.5
33| VTESTOUTP |-11057.5 [-696.5] | 93 VSSD 74575 | -696.5 ||153 RESX -3135 |-696.5|[213] Hs_vss | 6175 | -696.5
34 VSPC -10997.5 |-696.5] | 94 VSSD -7397.5. -696.5 ||154 BSO -3060 |-696.5|[214] Hs vss | 6775 | -696.5
35 VSPC -10937.5 [-696.5 95 VSSD -7337.5 -696.5 155 BS1 -2985 [ -696.5]]215 HS_VSS 737.5 -696.5
36 VSNR -10877.5 |-696.5] | 96 VSSD 72775 | -696.5, ||156 BS2 2910 |-696.5|[216] Hs LDO | 7975 | -696.5
37 VSNR -10817.5 | -696.5] | 97 VSSD 72175 |/-696:5..)|157 BS3 2835 |-696.5|[217| Hs LDO | 8575 | -696.5
38 | VTESTOUTN |-10757.5 [-696.5] | 98 VSSD -7157.5 | +696.5-]|158 TEST2 2760 | -696.5||218] Hs_LDO | 917.5 | -696.5
39 VDD2 -10697.5 [-696.5 99 VDD1 -7097.5 -696.5 159 TEST1 -2685 | -696.5 219 HS_LDO 977.5 -696.5
40 VDD2 -10637.5 | -696,5]f100| “~vDD1 -7037.5 | -696.5.]|160 TESTO 2610 |-696.5|[220] Hs vcc | 1037.5 | -696.5
41 VSSAC -10577.5 | -696,5]f 101~ vDD1 -6977.5 |,-696.5 ||161 DUMMY 2535 |-696.5|[221] Hs_vcc [10975| -696.5
42 VSSAC -10517.5 |-696.5] | 102 VDD1 -6917.5 -696.5 162 HS_VSS -2442.5 | -696.5 | | 222 HS_VvCC 1157.5 -696.5
43 VSSAC -104575 [ -696.5] [203|  vDD1 -6857.5 | -696.5 ||163 HS_VSS -2382.5 | -696.5 | [223] Hs vcc | 12175 | -696.5
44 VSSAC -10397.5 [-696.5] | 104| _vDD1 -6797.5 | -696.5 ||164 HS_VSS -2322.5 | -696.5 | [224] Dummy | 12775 | -696.5
45 VSSAC -10337.5 |-696.5] | 105 VDD1 -6737.5 -696.5 165 HS_VSS -2262.5 | -696.5 | | 225 VCL 1337.5 -696.5
46 VSSAC -10277.5 [+696.5] [ 106 | PvCTL_A1"| 6660 | -696.5 ||166 HS_VSS -2202.5 | -696.5 | | 226 VCL 1397.5 | -696.5
47 VREF -10247.5 | -696.5] [ 107| PvcTL A27| -6585 | -696.5 ||167 HS_VSS -2142.5 | -696.5 | | 227 VCL 1457.5 | -696.5
48 VREF -10157.5 [-696.5] [108] PvCTL B1 | -6510 | -696.5 ||168 HS_D2P -2082.5 | -696.5 | | 228 vCL 15175 | -696.5
49 VSSD -10097.5 |-696.5| [109] PvCTL B2 | -6435 | -696.5 ||169 HS_D2P -2022.5 | -696.5 | | 229 C41N 1577.5 | -696.5
50 VSSD -10037.5 | -696.5] | 110 0SsC -6360 | -696.5 |[170 HS_D2P -1962.5 | -696.5 | [ 230 C41N 1637.5 | -696.5
51 VSSD -9977.5 [-696.5][111| PCLK -6285 | -696.5 |[171 HS_D2P -1902.5 | -696.5 | | 231 C41N 1697.5 | -696.5
52 VSSD -9917.5 |-696.5] | 112 DE -6210 -696.5 172 HS_D2N -1842.5 | -696.5 | | 232 C41IN 1757.5 -696.5
53 VSSD -9857.5 |-696.5][113] HSYNC 6135 | -696.5 |[173 HS_D2N -1782.5 | -696.5 | | 233 C42N 1817.5 | -696.5
54 VSSD -9797.5 |-696.5|[114| vsyNC -6060 | -696.5 |[174 HS_D2N -1722.5 | -696.5 | | 234 C42N 1877.5 | -696.5
55 VSSD -9737.5 |-696.5] ] 115 SDO -5985 -696.5 175 HS_D2N -1662.5 | -696.5 | | 235 C42N 1937.5 -696.5
56 VSSD -9677.5 |-696.5] | 116 SDI 5910 | -696.5 |[176 HS_VSS -1602.5 | -696.5 | | 236 C42N 1997.5 | -696.5
57 VDDDN -9617.5 |-696.5| | 117 | loGNDDUM | -5835 | -696.5 |[177 HS_D1P -1542.5 | -696.5 | | 237 Ca2P 2057.5 | -696.5
58 VDDDN -9557.5 |-696.5] | 118 CsX -5760 -696.5 178 HS_D1P -1482.5 [ -696.5 | | 238 C42P 2117.5 -696.5
59 VDDDN -9497.5 [-696.5] | 119 DCX 5685 | -696.5 |[179 HS_D1P -1422.5 | -696.5 | | 239 Ca2P 21775 | -696.5
60 VDDDN -9437.5 |-696.5] 120 wrx scL | -5610 | -696.5 |[180 HS_D1P -1362.5 | -696.5 | [ 240 C42P 22375 | -696.5
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No. Name X Y No. Name X Y No. Name X Y No. Name X Y
241 C41P 2297.5 | -696.5 || 301 VSP 5897.5(-696.5 | | 361 VSN 9497.5 -696.5 421 DUMMY 12711 703.5
242 C41P 2357.5 | -696.5 | [302 VSP 5957.5[ -696.5 | [362 VSN 9557.5 | -696.5 |[422] vcom 12641 | 7035
243 C41P 2417.5 | -696.5 1303 VSP 6017.5( -696.5 | | 363 VSN 9617.5 -696.5 423 VCOM 12571 703.5
244 C41P 24775 | -696.5 | | 304 VSP 6077.5|-696.5 | | 364 VSN 9677.5 -696.5 424 VCOM 12501 703.5
245 C11P 2537.5 | -696.5 | [ 305 C15N 6137.5] -696.5 | [ 365 VPP 97375 | -696.5 |[425] vcom 12431 | 7035
246 C11P 2597.5 | -696.5 | | 306 C15N 6197.5( -696.5 | | 366 VPP 9797.5 -696.5 426 VCOM 12361 703.5
247 C11P 2657.5 | -696.5 | | 307 C15N 6257.5(-696.5 | | 367 C24N 9857.5 -696.5 427 VCOM 12291 703.5
248 C11P 27175 | -696.5 | [ 308 C15N 6317.5[-696.5|[368] cC24N 99175 | -696.5 |[428 VGL 12221 | 7035
249 C12P 27775 | -696.5 | [ 309 C16N 6377.5]-696.5 | [369]  C24N 99775 | -696.5 |[429 VGL 12151 | 7035
250 C12pP 2837.5 | -696.5 || 310 C16N 6437.5(-696.5 ] |370 C24N 10037.5 -696.5 430 VGL 12081 703.5
251 C12pP 2897.5 | -696.5 || 311 C16N 6497.5(-696.5 ] 371 C24P 10097.5 -696.5 431 VGH_L 12011 703.5
252 C12P 2957.5 |-696.5 | [312 C16N 6557.5]-696.5 | [372]  caapP 101575 | -696.5 |[432] VGH.L 11941 | 7035
253 C13P 3017.5 | -696.5 ]| 313 C17N 6617.5(-696.5] 373 C24P 10217.5 -696.5 433 VGH.L 11871 703.5
254 C13P 3077.5 | -696.5 | | 314 C17N 6677.5|-696.5 | |374 C24P 10277.5 -696.5 434 GCK1_L 11801 703.5
255 C13P 3137.5 |-696.5|[315 C17N 6737.5[-696.5|[375] c23n 10337.5 | -696.5 |[435| “GCK2.L 11731 | 7035
256 C13P 3197.5 |-696.5|[316 C17N 6797.5]-696.5|[376]  c23N 10397.5 | -696.5 | J436] Gek3 L 11661 | 703.5
257 C14P 3257.5 | -696.5 | | 317 C18N 6857.5(-696.5 | | 377 C23N 10457.5 -696.5 437 GCK4_L 11591 703.5
258 C14P 3317.5 |-696.5|[318 C18N 6917.5[-696.5|[378]  c23N 10517.5 | -696.5. | [438]  GCKks_L 11521 | 7035
259 C14P 3377.5 |-696.5 | [319 C18N 6977.5]-696.5|[379]  c23pP 10577.5 | -6965. [f439] Gcke_L 11451 | 7035
260 C14P 3437.5 | -696.5 || 320 C18N 7037.5(-696.5 | | 380 C23P 10637.5 -696.5 440 GCK7_L 11381 703.5
261 C14N 3497.5 | -696.5 1321 C18P 7097.5(-696.5 ] | 381 C23P 10697.5 -696.5 441 GCK8_L 11311 703.5
262 C14N 3557.5 | -696.5 | 322 C18P 7157.5]-696.5|[382] c23pP 107575 | ~696.5 |[442] Dummy 11241 | 7035
263 C14N 3617.5 | -696.5 | [323 C18P 72175]-696.5|[383] c22n 10817.5| -696.5 |[443] DuUMMY 11171 | 7035
264 C14N 3677.5 | -696.5 | | 324 C18P 7277.5|-696.5 | | 384 C22N 10877.5 -696.5 444 DUMMY 11101 703.5
265 C13N 3737.5 | -696.5 | [325 C17P 7337.5]-696.5|[385] _c22n 10937.5 | -696.5 |[445{. DUMMY 11031 | 7035
266 C13N 3797.5 | -696.5 | [326 C17P 7397.5]-696.5 | [386] " c22N 10997.5 | -696.5 [|446]. DUMMY 10961 | 7035
267 C13N 3857.5 | -696.5 | | 327 C17P 7457.5( -696.5 | | 387 Cc22p 11057.5 -696.5 447 DUMMY 10891 703.5
268 C13N 3917.5 | -696.5 328 C17P 7517.5(-696.5 | | 388 C22P 11117.5 -696.5 448 DUMMY 10821 703.5
269 C12N 3977.5 |-696.5 | [329 C16P 7577.5] -696.5 | [389] . ©c22P 111775 |/ -696,5 | [449] DUMMY 10751 | 7035
270 C12N 4037.5 | -696.5 | 1330 C16P 7637.5 | -696.5 J|390 c22P 11237.5 -696.5 450 DUMMY 10681 703.5
271 C12N 4097.5 | -696.5 1331 C16P 7697.5 | -696.5 || 391 C21N 11297.5 -696.5 451 DUMMY 10611 703.5
272 C12N 41575 | -696.5 | [332 C16P 7757.5] -696.5 ||392] c21N 11357.5-], -696.5 |[452] uD_L 10541 | 7035
273 C1IN 42175 |-696.5 | [333 C15P 7817.5[-696.5]| [393]  c2in 114175 | /6965 |[453] Gsp_L 10471 | 7035
274 C1IN 4277.5 | -696.5| 1334 C15P 7877.5(-696.5] ]394 C21IN 11477.5 -696.5 454 INIT_L 10401 703.5
275 C1IN 4337.5 | -696.5 | 1335 C15P 7937.5.{:-696:5 | |395 C21P 11537.5 -696.5 455 SW3_L 10331 703.5
276 C1IN 43975 | -696.5 | [336 C15P 7997.5] -696.5 | [396] c21P 115975 | -696.5 |[456] swa_L 10261 | 7035
277 VDD3 44575 | -696.5 | 1337 VSSD 8057.5[-696.5 | |397 C21P 11657.5 -696.5 457 SW1 L 10191 703.5
278 VDD3 4517.5 | -696.5 | 1338 VSSD 8117.5| -696.5 | | 398 C21P 11717.5 -696.5 458 SWiB_L 10121 703.5
279 VDD3 45775 | -696.5 | [339 VSSD 8177.5[ -696.5] | 399 VGH 117775 | -696.5 |[459] sweB_L | 10051 | 7035
280 VDD3 46375 | -696.5 | [340 VSSD 8237.5] -696.5] [400].__VGH 118375 | -696.5 |[460| swasB_L 9981 | 7035
281 VDD3 4697.5 | -696.5 | | 341 VSSD 829745 | -696.5 11401 VGH 11897.5 -696.5 461 DUMMY 9911 703.5
282 VDD3 47575 | -696.5 | [342 VSSD 8357.5[-696.5 | [402 VGH 119575 | -696.5 |[462] DumMY 9893 | 6135
283 VDD3 48175 | -696.5 | [343 C31P 8417.5[ -696.5 | [403 VGL 120175 | -696.5 |[463] DuMMY 9875 | 7035
284 VDD3 4877.5 | -696.5 | | 344 C31P 8477.5(-696.5] 404 VGL 12077.5 -696.5 464 DUMMY 9857 613.5
285 VDD3 4937.5 | -696.5 | |'345 C31P 8537.5| -696.5 | | 405 VGL 12137.5 -696.5 465 DUMMY 9839 703.5
286 VDD3 49975 |-696.5 || 346 C31P 8597.5/ -696.5 | [406 VGL 121975 | -696.5 |[466] DUMMY 9821 | 6135
287 VDD3 5057.5 | -696.5 | | 347 C31N 8657:5[ -696.5 | [407]  vssa 122575 | -696.5 |[467] DumMMY 9803 | 7035
288 VDD3 5117.5. [ -696.5 | | 348 C31N 8717.5( -696.5 | 408 VSSA 12317.5 -696.5 468 DUMMY 9785 613.5
289 VSSD 5177.5, [ -696.5 | [ 349 C31N 8777.5]-696.5 | [409]  vssA 123775 | -696.5 |[469] DUMMY 9767 | 7035
290 VSSD 52375 |-696.5 | [350 C31N 8837.5]-696.5 | [410]  vssa 124375 | -696.5 |[470] DummY 9749 | 6135
291 VSSD 5297.5 | -696.5 | | 351 C32P 8897.5(-696.5 | 411 VSSA 12497.5 -696.5 471 DUMMY 9731 703.5
292 VSSD 5357.5 | -696.5 | | 352 C32P 8957.5( -696.5 | |412 VSSA 12557.5 -696.5 472 DUMMY 9713 613.5
293 VSSD 54175 |-696.5 | [353 C32P 9017.5[-696.5 | [413] bummYR2 | 12617.5 | -696.5 |[473] DummY 9695 | 7035
294 VSSD 5477.5 | -696.5 | | 354 C32P 9077.5(-696.5 | |414| DUMMYR1 | 12677.5 -696.5 474 DUMMY 9677 613.5
295 VSP 5537.5 | -696.5 | | 355 C32N 9137.5( -696.5 | |415 VCOM 12737.5 -696.5 475 DUMMY 9659 703.5
296 VSP 5597.5 | -696.5 | | 356 C32N 9197.5[-696.5| [416] vcom 127975 | -696.5 |[476] DumMMY 9641 | 6135
297 VSP 5657.5 | -696.5 | [357 C32N 9257.5[-696.5| [417]  vcom 128575 | -696.5 |[477] Dummy 9623 | 7035
298 VSP 5717.5 | -696.5 | | 358 C32N 9317.5(-696.5 ] |418 VCOM 12917.5 -696.5 478 S800 9605 613.5
299 VSP 5777.5 | -696.5 | | 359 VSN 9377.5|-696.5 | |419| DumMY | 129775 | -696.5 |]|479 S799 9587 | 7035
300 VSP 5837.5 | -696.5 | [ 360 VSN 9437.5[-696.5 | [420] DUMMY 12781 | 7035 |[480 5798 9569 | 6135
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DATA SHEET V01

No. Name X Y No. Name X Y No. Name X Y No. Name X Y
481 S797 9551 703.5 541 S737 8471 703.5 601 S677 7391 703.5 661 S617 6311 703.5
482 5796 9533 | 6135 |[542] s736 8453 6135 |[e02| s676 7373 6135 |[ee2| s616 6293 613.5
483 S795 9515 703.5 543 S735 8435 703.5 603 S675 7355 703.5 663 S615 6275 703.5
484 S794 9497 613.5 544 S734 8417 613.5 604 S674 7337 613.5 664 S614 6257 613.5
485 5793 9479 | 7035 |[545] s733 8399 7035 |[|eos| s673 7319 7035 |[ees| s613 6239 703.5
486 S792 9461 613.5 546 S732 8381 613.5 606 S672 7301 613.5 666 S612 6221 613.5
487 S791 9443 703.5 547 S731 8363 703.5 607 S671 7283 703.5 667 S611 6203 703.5
488 5790 9425 | 6135 ||548] s730 8345 6135 ||eos| s670 7265 6135 |[ees| s610 6185 613.5
489 5789 9407 | 7035 |[549] s729 8327 7035 |[e0o9[  s669 7247 7035 |[ee9| s609 6167 703.5
490 S788 9389 613.5 550 S728 8309 613.5 610 S668 7229 613.5 670 S608 6149 613.5
491 S787 9371 703.5 551 S727 8291 703.5 611 S667 7211 703.5 671 S607 6131 703.5
492 5786 9353 | 6135 |[552] s726 8273 6135 |[612] s666 7193 6135 |[672] s606 6113 613.5
493 S785 9335 703.5 553 S725 8255 703.5 613 S665 7175 703.5 673 S605 6095 703.5
494 S784 9317 613.5 554 S724 8237 613.5 614 S664 7157 613.5 674 S604 6077 613.5
495 5783 9299 | 7035 ||s55] s723 8219 7035 |[|e15]  s663 7139 7035 |[e675] " s603 6059 703.5
496 5782 9281 | 6135 |[s86] s722 8201 6135 |[e16] s662 7121 6135 | [e76] . S602 6041 613.5
497 S781 9263 703.5 557 S721 8183 703.5 617 S661 7103 703.5 677 S601 6023 703.5
498 5780 9245 | 6135 ||s58] s720 8165 6135 |[|e18]  s660 7085 613.5- | [e78] " DuMMY 6005 613.5
499 S779 9227 | 7035 |[s59] s719 8147 7035 |[e19]  s659 7067 7035 |f679] pummy 5987 703.5
500 S778 9209 613.5 560 S718 8129 613.5 620 S658 7049 613.5 680 DUMMY 5969 613.5
501 S777 9191 703.5 561 S717 8111 703.5 621 S657 7031 703.5 681 DUMMY 5951 703.5
502 S776 9173 | 6135 ||s62[ s716 8093 6135 |[622]  s656 7013 6135 |[es2] Dummy 5933 613.5
503 S775 9155 | 7035 |[s63] s715 8075 7035 |[623]  s655 6995 7035 |[es3| bummy 5915 703.5
504 S774 9137 613.5 564 S714 8057 613.5 624 S654 6977 613.5 684 DUMMY 5897 613.5
505 S773 o119 | 7035 |[s65] s713 8039 7035 |[|e25] _s653 6959 7035 |[e8s]. DUMMY 5879 703.5
506 S772 9101 | 6135 |[s66[ s712 8021 6135 |[626] " 's652 6941 6135 [|]es6]. pummy 5861 613.5
507 S771 9083 703.5 567 S711 8003 703.5 627 S651 6923 703.5 687 DUMMY 5843 703.5
508 S770 9065 613.5 568 S710 7985 613.5 628 S650 6905 613.5 688 DUMMY 5825 613.5
509 5769 9047 | 7035 |[s69[  s709 7967 7035 |[629] 'S649 6887 7035 | 689 DuUmMMmY 5807 703.5
510 S768 9029 613.5 570 S708 7949 613.5 630 S648 6869 613.5 690 DUMMY 5789 613.5
511 S767 9011 703.5 571 S707 7931 703.5 631 S647 6851 703.5 691 DUMMY 5771 703.5
512 5766 8993 | 6135 |[572[  s706 7913 6135 ||632[ s646 6833 6135 [[e92] DummY 5753 613.5
513 5765 8975 | 7035 ||573]  s705 7895 7035 |[633] s645 6815 7035 |[e93] Dummy 5735 703.5
514 S764 8957 613.5 574 S704 7877 6135 634 S644 6797 613.5 694 S600 5717 613.5
515 S763 8939 703.5 575 S703 7859 7035 635 S643 6779 703.5 695 S599 5699 703.5
516 5762 8921 | 6135 |[576] s702 7841 6135 |[e3s] se42 6761 6135 |[e96] s598 5681 613.5
517 S761 8903 703.5 577 S701 7823 703.5 637 S641 6743 703.5 697 S597 5663 703.5
518 S760 8885 613.5 578 S700 7805 613.5 638 S640 6725 613.5 698 S596 5645 613.5
519 5759 8867 | 7035 ||579]  s699 7787 7035 | [639].  s639 6707 7035 |[e99| s595 5627 703.5
520 5758 8849 | 6135 |[580[ _S698 7769 613.5 ] [640{. 638 6689 6135 |[700] s594 5609 613.5
521 S757 8831 703.5 581 S697 7751 703.5 641 S637 6671 703.5 701 S593 5591 703.5
522 S756 8813 | 6135 ||582], S696 7733 6135 [||e42] 636 6653 6135 [[702] s592 5573 613.5
523 S755 8795 | 7035 ||583] / 's695 7715 7035 ||643]  s635 6635 7035 |[703] ss91 5555 703.5
524 S754 8777 613.5 584 S694 7697 613.5 644 S634 6617 613.5 704 S590 5537 613.5
525 S753 8759 703.5 585 S693 7679 703.5 645 S633 6599 703.5 705 S589 5519 703.5
526 S752 8741 |'6135 ||s86]  s692 7661 6135 |[|e46] s632 6581 6135 |[706] s588 5501 613.5
527 S751 8723 | 7035|587  s691 7643 7035 |[e47] s631 6563 7035 |[707] ss87 5483 703.5
528 S750 8705 613.5 588 S690 7625 613.5 648 S630 6545 613.5 708 S586 5465 613.5
529 5749 8687 | 7035 | [589] s689 7607 7035 |[|e49[  s629 6527 7035 |[709] s585 5447 703.5
530 5748 8669, |613.5 [[590] sess 7589 6135 |[eso[ s628 6509 6135 |[710] s584 5429 613.5
531 S747 8651 703.5 591 S687 7571 703.5 651 S627 6491 703.5 711 S583 5411 703.5
532 S746 8633 | 6135 ||592]  s686 7553 6135 ||652] s626 6473 6135 |[712] s582 5393 613.5
533 S745 8615 | 7035 ||593]  s685 7535 7035 |[|es3]  s625 6455 7035 |[713] ss81 5375 703.5
534 S744 8597 | 6135 ||594] s684 7517 6135 |[|es4| s624 6437 6135 |[714] ss80 5357 613.5
535 S743 8579 703.5 595 S683 7499 703.5 655 S623 6419 703.5 715 S579 5339 703.5
536 S742 8561 613.5 596 S682 7481 613.5 656 S622 6401 613.5 716 S578 5321 613.5
537 S741 8543 | 7035 |[597] se81 7463 7035 |[es7| s621 6383 7035 |[717] s577 5303 703.5
538 S740 8525 613.5 598 S680 7445 613.5 658 S620 6365 613.5 718 S576 5285 613.5
539 S739 8507 703.5 599 S679 7427 703.5 659 S619 6347 703.5 719 S575 5267 703.5
540 5738 8489 | 6135 |[e00[ s678 7409 6135 |[eso[ se18 6329 6135 |[720] s574 5249 613.5
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No. Name X Y No. Name X Y No. Name X Y No. Name X Y
721 S573 5231 703.5 781 S513 4151 703.5 841 S453 3071 703.5 901 DUMMY 1991 703.5
722 S572 5213 | 6135 |[782] s512 4133 6135 |[s42] s452 3053 6135 [[o02] DummY 1925 703.5
723 S571 5195 703.5 783 S511 4115 703.5 843 S451 3035 703.5 903 DUMMY 1855 703.5
724 S570 5177 613.5 784 S510 4097 613.5 844 S450 3017 613.5 904 DUMMY 1785 703.5
725 5569 5159 | 7035 |[785]  s509 4079 7035 |[845] s449 2999 7035 |[oos| DummY 1715 703.5
726 S568 5141 613.5 786 S508 4061 613.5 846 S448 2981 613.5 906 DUMMY 1645 703.5
727 S567 5123 703.5 787 S507 4043 703.5 847 S447 2963 703.5 907 DUMMY 1575 703.5
728 5566 5105 | 6135 ||788]  s506 4025 6135 |[|s4s8| s446 2945 6135 [[oos| DumMmY 1505 703.5
729 5565 5087 | 7035 |[789]  ss05 4007 7035 |[849] s445 2927 7035 |[oo9| DUMMY 1435 703.5
730 S564 5069 613.5 790 S504 3989 613.5 850 S444 2909 613.5 910 DUMMY 1365 703.5
731 S563 5051 703.5 791 S503 3971 703.5 851 S443 2891 703.5 911 DUMMY. 1295 703.5
732 5562 5033 | 6135 |[792]  s502 3953 6135 |[8s2| s442 2873 6135 [[912] DuUmMMY 1225 703.5
733 S561 5015 703.5 793 S501 3935 703.5 853 S441 2855 703.5 913 DUMMY 1155 703.5
734 S560 4997 613.5 794 S500 3917 613.5 854 S440 2837 613.5 914 DUMMY 1085 703.5
735 5559 4979 | 7035 |[795]  sa99 3899 7035 |[8s5] s439 2819 7035 |[o15| "DUMMY 1015 703.5
736 5558 4961 | 6135 [[796]  sa9s 3881 6135 |[es6] s438 2801 613.5 /| Jo16] “DUMMY 945 703.5
737 S557 4943 703.5 797 S497 3863 703.5 857 S437 2783 703.5 917 DUMMY 875 703.5
738 5556 4925 | 6135 |[798]  sa96 3845 6135 |[|ess| s436 2765 613.5- | [o18]" DUMMY 805 703.5
739 5555 4907 | 7035 |[799]  sa9s 3827 7035 |[8s9] s435 2747 7035 [fo19] pummy 735 703.5
740 S554 4889 613.5 800 S494 3809 613.5 860 S434 2729 613.5 920 DUMMY 665 703.5
741 S553 4871 703.5 801 S493 3791 703.5 861 S433 2711 703.5 921 DUMMY 595 703.5
742 5552 4853 | 6135 |[s02|  s4a92 3773 6135 |[s62| s432 2693 6135 |[[922] pummy 525 703.5
743 S551 4835 | 7035 [[803]  sao1 3755 7035 |[863] s431 2675 7035 |[923] pummy 455 703.5
744 S550 4817 613.5 804 S490 3737 613.5 864 S430 2657 613.5 924 DUMMY 385 703.5
745 5549 4799 | 7035 |[s05|  sas9 3719 7035 ||865| _s429 2639 7035 |[925{. DUMMY 315 703.5
746 5548 4781 | 6135 |[s06] sass 3701 6135 |[|s66[ " 's4a28 2621 6135 [J926]. pummy 245 703.5
747 S547 4763 703.5 807 5487 3683 703.5 867 S427 2603 703.5 927 DUMMY 175 703.5
748 S546 4745 613.5 808 S486 3665 613.5 868 S426 2585 613.5 928 DUMMY 105 703.5
749 5545 4727 | 7035 |[809|  sass 3647 7035 |[869] 'S425 2567 7035 | 929 DUMMY 35 703.5
750 S544 4709 613.5 810 S484 3629 613.5 870 S424 2549 613.5 930 DUMMY -35 703.5
751 S543 4691 703.5 811 5483 3611 703.5 871 S423 2531 703.5 931 DUMMY -105 703.5
752 S542 4673 | 6135 |[812] sas2 3503 6135 ||872[ s422 2513 6135 [[932] DummY -175 703.5
753 S541 4655 | 7035 |[813]  sas1 3575 7035 |[873] s421 2495 7035 |[933] pummy -245 703.5
754 S540 4637 613.5 814 S480 3557 6135 874 S420 2477 613.5 934 DUMMY -315 703.5
755 S539 4619 703.5 815 S479 3539 7035 875 S419 2459 703.5 935 DUMMY -385 703.5
756 5538 4601 | 6135 [[816] sa78 3521 6135 |[876] s418 2441 6135 [[936] DummY -455 703.5
757 S537 4583 703.5 817 S477 3508 703.5 877 S417 2423 703.5 937 DUMMY -525 703.5
758 S536 4565 613.5 818 S476 3485 613.5 878 S416 2405 613.5 938 DUMMY -595 703.5
759 5535 4547 | 7035 ||819]  sa75 3467 7035 | [879].  s415 2387 7035 |[[939] DuUmMmMY -665 703.5
760 S534 4529 | 6135 |[820] _Sa74 3449 613.5 ] [8s0{.__s414 2369 6135 [[o40] DUMMY 735 703.5
761 S533 4511 703.5 821 S473 3431 703.5 881 S413 2351 703.5 941 DUMMY -805 703.5
762 S532 4493 | 6135 |[822], sa72 3413 6135 [|es2| s412 2333 6135 |[[942] DUMMY -875 703.5
763 S531 4475 | 7035 |[823] / sa71 3395 7035 ||ss3| san 2315 7035 |[943] DummY -945 703.5
764 S530 4457 613.5 824 S470 3377 613.5 884 S410 2297 613.5 944 DUMMY -1015 703.5
765 S529 4439 703.5 825 S469 3359 703.5 885 S409 2279 703.5 945 DUMMY -1085 703.5
766 5528 4421 |6135 ||826]  saes 3341 6135 ||ess| s408 2261 6135 |[[o46] Dummy | -1155 | 7035
767 S527 4403 | 7035|827 saez 3323 7035 |[8s7|  s407 2243 7035 |[947] pummy | -1225 | 7035
768 S526 4385 613.5 828 S466 3305 613.5 888 S406 2225 613.5 948 DUMMY -1295 703.5
769 5525 4367 | 7035 |[829] “saes 3287 7035 ||8so[  s405 2207 7035 |[[o49] Dummy | -1365 | 7035
770 S524 4349, 6135 |[830] sae4 3269 6135 |[8o0[ s404 2189 6135 [foso] pummy | -1435 | 7035
771 S523 4331 703.5 831 S463 3251 703.5 891 S403 2171 703.5 951 DUMMY -1505 703.5
772 S522 4313 613.5 832 S462 3233 613.5 892 S402 2153 613.5 952 DUMMY -1575 703.5
773 S521 4205 | 7035 |[833] sae1 3215 7035 |[893] s401 2135 7035 |[9s3] pummy | -1645 | 7035
774 S520 4277 613.5 834 S460 3197 613.5 894 DUMMY 2117 613.5 954 DUMMY -1715 703.5
775 S519 4259 703.5 835 S459 3179 703.5 895 DUMMY 2099 703.5 955 DUMMY -1785 703.5
776 S518 4241 | 6135 |[836] sas8 3161 6135 |[s96| DuUMMY 2081 6135 [[os6] Dummy | -1855 | 7035
777 S517 4223 | 7035 |[837] sas7 3143 7035 |[897| DuUMMY 2063 7035 |[o57] pummy | -1925 | 7035
778 S516 4205 613.5 838 S456 3125 613.5 898 DUMMY 2045 613.5 958 DUMMY -1991 613.5
779 S515 4187 703.5 839 S455 3107 703.5 899 DUMMY 2027 703.5 959 DUMMY -2009 703.5
780 S514 4169 | 6135 [[840] sas4 3089 6135 |[900[ DUMMY 2009 6135 |[oeo| Dummy | -2027 | 6135
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961 DUMMY -2045 703.5 | J1021 S345 -3125 703.5 1081 S285 -4205 703.5 1141 S225 -5285 703.5
962 DUMMY 2063 | 613.5 | [1022]  s344 3143 | 6135 |[1082] s284 -4223 | 6135 |[142] s224 5303 | 6135
963 DUMMY -2081 703.5 | 1023 S343 -3161 703.5 1083 S283 -4241 703.5 1143 S223 -5321 703.5
964 DUMMY -2099 613.5 | |1024 S342 -3179 613.5 1084 5282 -4259 613.5 1144 S222 -5339 613.5
965 DUMMY 2117 | 7035 |J1025] s341 3197 | 7035 |[1085] s281 4277 | 7035 |[145] s221 5357 | 7035
966 S400 -2135 613.5 | J1026 S340 -3215 613.5 1086 S280 -4295 613.5 1146 S220 -5375 613.5
967 S399 -2153 703.5 | j1027 S339 -3233 703.5 1087 S279 -4313 703.5 1147 S219 -5393 703.5
968 5398 2171 | 6135 | [1028]  s338 3251 | 6135 |[1088] s278 -4331 | 6135 |[1148] s218 5411 | 6135
969 5397 2189 | 703.5 | [1020]  s337 3269 | 7035 |[1080] s277 -4349 | 7035 |[1140] s217 5429 | 7035
970 S396 -2207 613.5 | J1030 S336 -3287 613.5 1090 S276 -4367 613.5 1150 S216 -5447 613.5
971 S395 -2225 703.5 | 1031 S335 -3305 703.5 1091 S275 -4385 703.5 1151 S215 -5465 703.5
972 5394 2243 | 6135 | [1032]  s334 3323 | 6135 |[1002] s274 -4403 | 6135 |[1us52] s214 5483 | 6135
973 S393 -2261 703.5 | J1033 S333 -3341 703.5 1093 S273 -4421 703.5 1153 S213 =5501 703.5
974 S392 -2279 613.5 | |1034 S332 -3359 613.5 1094 S272 -4439 613.5 1154 S212 -5519 613.5
975 5391 2297 | 7035 |[1035]  s331 3377 | 7035 |[1005] s271 -4457 | 7035 |fa1ss |7 s2u 5537 | 7035
976 5390 2315 | 613.5 | [1036]  s330 3395 | 6135 |[1006] s270 -4475 | 6135/ | 1156 | "s210 5555 | 6135
977 S389 -2333 703.5 | J1037 S329 -3413 703.5 1097 S269 -4493 703.5 1157 S209 -5573 703.5
978 5388 2351 | 613.5 | [1038]  s328 3431 | 6135 |[1008] s2es -4511 | 6135|1158 s208 5591 | 6135
979 5387 2369 | 703.5 | [1030]  s327 3449 | 7035 |[1000] s267 -4529 | 7035, || 1159 | s207 5609 | 7035
980 S386 -2387 613.5 | J1040 S326 -3467 613.5 1100 S266 -4547 613.5 1160 S206 -5627 613.5
981 S385 -2405 703.5 | J1041 S325 -3485 703.5 1101 S265 -4565 703.5 1161 S205 -5645 703.5
982 S384 -2423 613.5 | J1042 S324 -3503 613.5 1102 S264 -4583 613.5 1162 S204 -5663 613.5
983 5383 2441 | 703.5 | [1043]  s323 3521 | 7035 |[1103] s2e3 4601 |~ 7035 || 1163 "s203 5681 | 7035
984 S382 -2459 613.5 | |1044 S322 -3539 613.5 1104 S262 -4619 613.5 1164 S202 -5699 613.5
985 S381 -2477 703.5 | 1045 S321 -3557 703.5 1105 S261 -4637 703.5 1165 S201 -5717 703.5
986 5380 2495 | 613.5 | [1046]  s320 3575 | 6135 |[1106] " s260 4655 | 6135 /|| 1166 | Dummy | 5735 | 6135
987 5379 2513 | 703.5 | [1047]  s319 3593 | 7035 |[1w07]" s259 -4673 | 7035 || 1167 pummy | 5753 | 7035
988 S378 -2531 613.5 | J1048 S318 -3611 613.5 1108 S258 -4691 613.5 1168 | DUMMY -5771 613.5
989 5377 2549 | 703.5 | [1040]  s317 3629 | 7035 |[i109| “s257 -4709 |~ 7035 ||1169 | Dummy | 5789 | 7035
990 5376 2567 | 613.5 | [1o50]  s316 3647 | 6135 |[1110] " s256 -4727 || 16135 || 1170 | pummy | 5807 | 6135
991 S375 -2585 703.5 | J1051 S315 -3665 703.5 1111 S255 -4745 703.5 1171 | DUMMY -5825 703.5
992 S374 -2603 613.5 | J1052 S314 -3683 613.5 1112 S254 -4763 613.5 1172 | DUMMY -5843 613.5
993 5373 2621 | 703.5 | [1053]  s313 3701 | (7035 | [1113] s2s3 -4781) |/ 7035 ||1173] pummy | 5861 | 7035
994 5372 2639 | 613.5 | [1054]  s312 3719 | "6135- |[1114] s2s2 -4799./| 6135 |[1174] pummy | 5879 | 6135
995 S371 -2657 703.5 | 1055 S311 <3737 7035 1115 S251 -4817 703.5 1175 | DUMMY -5897 703.5
996 5370 2675 | 613.5 | [1056]  s310 3755 | 6135 |[1116] © s250 -4835 | 6135 |[|1176| pummy | 5915 | 6135
997 5369 2693 | 703.5 | [1057]  s309 3773 /7035 |[1117]s249 -4853 | 7035 |[1177] pummy | 5933 | 7035
998 S368 -2711 613.5 | J1058 S308 -3791 613.5 1118 S248 -4871 613.5 1178 | DUMMY -5951 613.5
999 S367 -2729 703.5 | 1059 S307 -3809 703.5 1119 S247 -4889 703.5 1179 | DUMMY -5969 703.5
1000 5366 2747 | 613.5 | [1060] S306 -3827 | 6135 ]| [1120] ~S246 -4907 | 6135 |[1180] pummy | 5987 | 6135
1001 S365 -2765 703.5 | J1061 S305 -3845 703.5 1121 S245 -4925 703.5 1181 | DUMMY -6005 703.5
1002 S364 -2783 613.5 | J1062 S304 -3863 613.5 1122 S244 -4943 613.5 1182 S200 -6023 613.5
1003 5363 2801 | 703.5 | [1063] " s303 3881 | 7035 |[1123] s243 -4961 | 7035 |[1183] s199 6041 | 7035
1004 5362 2819 | 6135 | |w064[ " 's302 -3899. | 6135 | [1124] s242 4979 | 6135 |[1184] s198 6059 | 6135
1005 S361 -2837 7035 | J1065 S301 -3917 703.5 1125 S241 -4997 703.5 1185 S197 -6077 703.5
1006 S360 -2855 613.5 | 1066 S300 -3935 613.5 1126 S240 -5015 613.5 1186 S196 -6095 613.5
1007 5359 2873 ] 703.5\| [1067]  _s299 3953 /| 7035 |[127] s239 5033 | 7035 |[1187] s195 6113 | 7035
1008 S358 -2891 613.5 | |1068 S$298 -3971 613.5 1128 S238 -5051 613.5 1188 S194 -6131 613.5
1009 S357 -2909 703.5 | J1069 S297 -3989 703.5 1129 S237 -5069 703.5 1189 S193 -6149 703.5
1010 5356 -2927 |'613.5 | [1o70]  sS296 -4007 | 6135 |[1130] s236 5087 | 6135 |[1190] s192 6167 | 6135
1011 5355, 2945 | 7035 | [1072]  s295 -4025 | 7035 |[131] se23s 5105 | 7035 |[1191] s101 6185 | 7035
1012 S354 -2963 613.5 | J1072 S294 -4043 613.5 1132 S234 -5123 613.5 1192 S190 -6203 613.5
1013 5353 2981 | 7035 |[1073]  s293 -4061 | 7035 |[1133] s233 5141 | 7035 |[1193] s189 6221 | 7035
1014 5352 2999 | 6135 | [1074]  s292 4079 | 6135 |[134] s232 5159 | 6135 |[1194] sis8 6239 | 6135
1015 S351 -3017 703.5 | J1075 S291 -4097 703.5 1135 S231 -5177 703.5 1195 S187 -6257 703.5
1016 S350 -3035 613.5 | J1076 S290 -4115 613.5 1136 S230 -5195 613.5 1196 S186 -6275 613.5
1017 5349 3053 | 703.5 | [1077]  s289 -4133 | 7035 |[137] s229 5213 | 7035 |[1197] si85 6293 | 7035
1018 5348 3071 | 613.5 | [1078]  s2s8 -4151 | 6135 |[1138] s228 5231 | 6135 |[1198] s184 6311 | 6135
1019 S347 -3089 703.5 | 1079 S287 -4169 703.5 1139 S227 -5249 703.5 1199 S183 -6329 703.5
1020 5346 -3107 | 613.5 | [1080]  s286 -4187 | 6135 |[1140] s226 5267 | 6135 |[1200] s182 6347 | 6135
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No. Name X Y No. Name X Y No. Name X Y No. Name X Y
1201 S181 -6365 703.5 | |1261 S121 -7445 703.5 1321 S61 -8525 703.5 1381 S1 -9605 703.5
1202 5180 6383 | 6135 | [1262]  s120 7463 | 6135 |[1322]  seo -8543 | 6135 |[1382] pummy | 9623 | 6135
1203 S179 -6401 703.5 | 1263 S119 -7481 703.5 1323 S59 -8561 703.5 1383 | DUMMY -9641 703.5
1204 S178 -6419 613.5 | |1264 S118 -7499 613.5 1324 S58 -8579 613.5 1384 | DUMMY -9659 613.5
1205 5177 6437 | 7035 | [1265]  su7 7517 | 7035 |[1325] ss7 -8597 | 7035 |[1385| pummy | 9677 | 7035
1206 S176 -6455 613.5 | |1266 S116 -7535 613.5 1326 S56 -8615 613.5 1386 | DUMMY -9695 613.5
1207 S175 -6473 703.5 | 1267 S115 -7553 703.5 1327 S55 -8633 703.5 1387 | DUMMY -9713 703.5
1208 S174 6491 | 613.5 | [1268]  s114 7571 | 6135 |[1328] ss4 -8651 | 6135 |[1388| pummy | 9731 | 6135
1209 5173 6509 | 703.5 | [1269]  s113 7589 | 7035 |[1320] ss3 -8669 | 7035 |[1389| pummy | 9749 | 7035
1210 S172 -6527 613.5 | |1270 S112 -7607 613.5 1330 S52 -8687 613.5 1390 | DUMMY -9767 613.5
1211 S171 -6545 703.5 1271 S111 -7625 703.5 1331 S51 -8705 703.5 1391 | DUMMY -9785 703.5
1212 5170 6563 | 613.5 | [1272]  s1u10 7643 | 6135 |[1332] ss0 -8723 | 6135 |[1392| pummy | -9803 | 6135
1213 S169 -6581 703.5 | |1273 S109 -7661 703.5 1333 S49 -8741 703.5 1393 | DUMMY -9821 703.5
1214 S168 -6599 613.5 | |1274 S108 -7679 613.5 1334 S48 -8759 613.5 1394 | DUMMY -9839 613.5
1215 5167 6617 | 703.5 |[1275]  s107 7697 | 7035 |[1335] 47 -8777 | 7035 |f2395 | DUMMY-| 9857 | 7035
1216 5166 6635 | 613.5 | [1276]  s106 7715 | 6135 |[1336] s46 -8795 | 6135/ | J 1396 DumMMY | 9875 | 6135
1217 S165 -6653 703.5 | |1277 S105 -7733 703.5 1337 S45 -8813 703.5 1397\ DUMMY -9893 703.5
1218 S164 6671 | 613.5 | [1278]  s104 7751 | 6135 |[1338] s44 -8831 | 6135. |[1398] Sw3B R | 9963 | 7035
1219 5163 6689 | 703.5 | [1279]  s103 7769 | 7035 |[1339] s43 -8849 | 7035, || 1399 sw2B R | -10033 | 7035
1220 S162 -6707 613.5 | 11280 S102 -7787 613.5 1340 S42 -8867 613.5 1400 | SW1B_R -10103 703.5
1221 S161 -6725 703.5 1281 S101 -7805 703.5 1341 S41 -8885 703.5 1401 | SW1_R -10173 703.5
1222 S160 -6743 613.5 | 1282 S100 -7823 613.5 1342 S40 -8903 613.5 1402 | SW2_R -10243 703.5
1223 5159 6761 | 703.5 | [1283 S99 7841 | 7035 |[1343] s39 8921 | 7035 |[1403] swa R | -10313 [ 7035
1224 S158 -6779 613.5 | |1284 S98 -7859 613.5 1344 S38 -8939 613.5 1404 INIT_R -10383 703.5
1225 S157 -6797 703.5 | |1285 S97 -7877 703.5 1345 S37 -8957 703.5 1405 | GSP_R -10453 703.5
1226 5156 -6815 | 613.5 | [1286 S96 7895 | 6135 |[1346] s36 8975 | 6135 /|]1406 | UD_R | -10523 | 7035
1227 5155 -6833 | 703.5 | [1287 S95 7913 | 7035 |[1347]" S35 8993 | 7035 || 1407 pummy | -10593 | 7035
1228 S154 -6851 613.5 | 11288 S94 -7931 613.5 1348 S34 -9011 613.5 1408 | DUMMY -10663 703.5
1229 5153 -6869 | 703.5 | [1289 593 7949 | 7035 |[2329{ “.s33 9029 |~ 7035 |J1409 | pummy | -10733 | 7035
1230 5152 -6887 | 613.5 | [1290 S92 7967 | 6135 |[1350] "\ s32 9047 || 16135 || 1420 pummy | -10803 | 7035
1231 S151 -6905 703.5 1291 S91 -7985 703.5 1351 S31 -9065 703.5 1411 | DUMMY -10873 703.5
1232 S150 -6923 613.5 | 11292 S90 -8003 613.5 1352 S30 -9083 613.5 1412 | DUMMY -10943 703.5
1233 5149 6941 | 7035 | [1293 S89 -8021 | (7035 | [1353]  s29 9101 [/ 7035 |[1413| pummy | -11013 | 7035
1234 5148 6959 | 613.5 |[1204]  ss8 -8039 | 6135 |[1354] s28 0119 /| 6135 ||1414] pummy | -11083 | 7035
1235 S147 -6977 703.5 | 1295 S87 <8057 7035 1355 S27 -9137 703.5 1415 | DUMMY -11153 703.5
1236 5146 6995 | 613.5 | [1296 S86 8075 | 6135 |[13s6] ~ s2e 0155 | 6135 |[1416| pummy | -11223 | 7035
1237 5145 7013 | 7035 | [1297 S85 -8093-| 7035 |[1357] . s25 9173 | 7035 |[1417]| GCck8 R | -11293 | 7035
1238 S144 -7031 613.5 | ]1298 S84 -8111 613.5 1358 S24 -9191 613.5 1418 | GCK7_R -11363 703.5
1239 S143 -7049 703.5 | 11299 S83 -8129 703.5 1359 S23 -9209 703.5 1419 | GCK6_R -11433 703.5
1240 S142 7067 | 613.5 | [1300 S82 -8147 | 6135 ][1360] S22 9227 | 6135 |[1420] Gcks R | -11503 | 7035
1241 S141 -7085 703.5 | ]1301 S81 -8165 703.5 1361 S21 -9245 703.5 1421 | GCK4_R -11573 703.5
1242 S140 -7103 613.5 | |1302 S80 -8183 6135 1362 S20 -9263 613.5 1422 | GCK3_R -11643 703.5
1243 5139 7121 | 7035 | [1303 S79 -8201 | 7035 |[1363] s19 9281 | 7035 |[1423| Gck2 R | -11713 | 7035
1244 5138 7139 | 6135 | |1304] " 's78 -8219. | 6135 |[1364] s18 9299 | 6135 |[1424]| Gcki R | -11783 | 7035
1245 S137 -7157 703.5 | 1305 S77 -8237 703.5 1365 S17 -9317 703.5 1425 | VGH_R -11853 703.5
1246 S136 -7175 613.5 | ]1306 S76 -8255 613.5 1366 S16 -9335 613.5 1426 | VGH_R -11923 703.5
1247 5135 7293 | 703.5] J1307 S75 8273 /| 7035 |[1367] s15 9353 | 7035 |[1427] VGH R | -11993 | 7035
1248 S134 -7211 613.5 | |1308 S74 -8291 613.5 1368 S14 -9371 613.5 1428 VGL -12063 703.5
1249 S133 -7229 703.5 | 11309 S73 -8309 703.5 1369 S13 -9389 703.5 1429 VGL -12133 703.5
1250 5132 -7247_|"613.5 | [1310 S72 -8327 | 6135 |[1370] s12 9407 | 6135 |[1430| vGL -12203 | 7035
1251 5131 7265 | 7035 | [1311 S71 8345 | 7035 |[1371] su 9425 | 7035 |[1431] vcom | -12273 | 7035
1252 5130 7283 | 6135 | [1312 S70 -8363 | 6135 |[1372] s10 9443 | 6135 |[1432] vcom | -12343 | 7035
1253 5129 7301 | 7035 | [1313 S69 -8381 | 7035 |[1373 S9 9461 | 7035 |[1433] vcom | -12413 | 7035
1254 S128 -7319 613.5 | 1314 S68 -8399 613.5 1374 S8 -9479 613.5 1434 VCOM -12483 703.5
1255 S127 -7337 703.5 | |1315 S67 -8417 703.5 1375 S7 -9497 703.5 1435 VCOM -12553 703.5
1256 5126 7355 | 613.5 | [1316 S66 -8435 | 6135 |[1376 S6 9515 | 6135 |[1436| vcom | -12623 | 7035
1257 S125 -7373 703.5 | |1317 S65 -8453 703.5 1377 S5 -9533 703.5 1437 | DUMMY -12693 703.5
1258 S124 -7391 613.5 | |1318 S64 -8471 613.5 1378 S4 -9551 613.5 1438 | DUMMY -12763 703.5
1259 S123 -7409 | 7035 | |1319 S63 -8489 | 7035 ||1379 S3 9569 | 7035
1260 5122 7427 | 6135 | [1320 S62 -8507 | 6135 |[1380 S2 9587 | 6135
Alignment Mark X Y
A+ -12999 | 679
A- 12999 679
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3.4.2 Alignment Mark
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4. Interface

4.1 Interface select
The HX8392-A supports DSI (Display Serial Interface).

The interface mode can be selected by BS3-0 pins setting as show in Table 4.1.

BS3 | BS2 | BS1 | BSO Interface Display data Display mode
0 1 1 0
0 1 1 1 DSl I/IF DSI I/F{.GRAM Type 1/3
Other setting Not open, only for internal test - -

Table 4.1: Interface selection

Interface RDX WRX_ SCL DCX D23-DO0 or other input pin
HS_CP,.HS. CN,
DS HS /DOP, HS, DON,

Unused Unused Unused |HS _D1P,DS“DI1N,
HS. D2P, DS_D2N,
HS D3P, DS D3N
Table 4.2: Pin connection based on different interf...~ace

(Display Serial Interface)
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4.2 DSI system interface

The selection of interface is by BS(3-0) ="0110 “ or “0111”, the DSI specifies the
interface between a host processor and a peripheral such as a display module. Figure
4.1 shows a simplified DSI interface. From a conceptual viewpoint, a DSI-compliant
interface also sends pixels or commands to the peripheral, and can read back status
or pixel information from the peripheral. The main difference is that DSI serializes all
pixel data, commands, and events that. DSI-compliant peripherals support Command
Mode. Which mode is used depends on the architecture and capabillities of the
peripheral. The mode definitions reflect the primary intended use of DSI for.display.

Command Mode refers to operation in which transactions primarily take the form of
sending Commands and data to a peripheral, such as a-display module, that
incorporates a display controller. The display controller may include local registers
and a frame buffer. Systems using Command Mode write.to, and read from, the
registers and frame buffer memory. The host processor-indirectly controls activity at
the peripheral by sending commands, parameters and-data to the-display controller.
The host processor can also read display module status information or-the contents of
the frame memory. Command Mode operationrequires a bidirectional interface.

Host Device, e.g. an Application Peripheral,-e.g. a Display containing the
Processor or Baseband Processor DSl receiver
containing DSI Transmitter
Bi-directional High
DSI Transmitter. Speed Data Links DSI Receiver

DOP —~@—— - DOP
DON. j«¢————— = DON
D1P p D1P
D1N p D1IN
D2P p D2P
D2N - D2N
D3P p D3P
D3N p D3N

CLKP p CLKP

CLKN - CLKN

Figure 4.1: DSI transmitter and receiver interface

Please refer to “DRAFT MIPI Alliance Standard for DSI " for DSI detailed specifications.
The data lane number select by internal register(RBAh).

Himax Confidential -P.27-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



-+ HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

» .
- Himax

4.2.1 DSI layer definitions

DATA SHEET V01

According Figure 4.2 DSI transmitter and Receiver interface to understand simple
interface block diagram. Then under diagram is internal block for DSI which include
four layers, PHY Layer, Lane Management Layer, Low level protocol and Application

Layer.

The PHY Layer specifies the characteristics of transmission medium and electrical
parameters for signaling the timing relationship between clock and Data Lanes.

The Lane Management Layer specifies DSI

is Lane-scalable / for

increased

performance. The data signals maybe transmission through:one.or more channel
depending on the bandwidth requirements of the application.

The Protocol Layer specifies at the lowest level, DSI protocol specifies the sequence
and value of bits and bytes traversing the interface. It specifies-how bytes are
organized into defined groups called packets.

The Application Layer describes higher-level ‘encoding and interpretation of data
contained in the data stream. The DSI specification describes the mapping of pixel
values, commands and command’s parameters.to bytes in the packet assembly.

Pixel

Application

Control

4L

Data

Data

Control

Low Level Protocol

Control

J L sbits

Lane Management Layer

J L 8bits

Data0

I
I
I
I
I
I
I
I
: PHY Layer

Control

—_— — —
D-PHY interface
module (DIM)

T—l—

Pixel to Byte Packing.Formats
Command Generation\/ Interpretation

Application

Control Pixel

Packet Based Protocol
ECC and Checksum Generation and Testing

L] 1r

Control Data

Low Level Protocol

Control Data

Lane Distribution and Merging

i 1T ebis

Lane Management Layer

Start of Packet / End of Pack
Serializer / Desserializer
Colock Management (DDR)
Electrical Layer (SLVS)

I 1T sois

Control

PHY Layer

High Speed Unidirectional Clock

Lane 0

High Speed Unidirectional Data (optionally Bidirectional in LP Mode)

Lane 1 High Speed Unidirectional Data

Lane 2 High Speed Unidirectional Data

Lane 3 High Speed Unidirectional Data

Figure 4.2: DSI transmitter and receiver interface
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4.2.2 DSI protocol

The protocol layer appends packet-protocol information and headers. The receiver
side of a DSI Link performs the converse of the transmitter side, decomposing the
packet into parallel data, signal events and commands. The DSI protocol permits
multiple packets which is useful for events such as peripheral initialization, where
many registers may be loaded separate write commands at system startup. Figure
4.3 illustrates multiple HS Transmission packets.

LgP LPS

Separate Transmissions

s ENHE TR 5 G

Single Transmission
LPS : Low power state
SoT : Start of Transmission
SP : Short Packet
LgP : Long Packet
EoT : End of Transmission

Figure 4.3: Multiple Packets Transmission

The packet includes two types which are Long packet and Short packet. The first byte
of the packet, the Data-ldentifier (DI), includes information specifying the type of the
packet. Command Mode: systems send commands and an associated set of
parameters, with the-number of parameters depending on the command type.

Short packets are-four bytes in-length including the ECC. Short packet is used for
most Command Mode commands and associated parameters. Where Short packets
format inClude an 8-bit Data ID followed by two command or data and an 8-bit ECC.
Figure 4.4 shows the structure of the Short packet.

o o — O
LPS | SoT | 8 | & | & | © | EoT | LPS
S|a|o|HY
N J
Packet Header
(PH)

DI(Data ID) : Contain Virtual Channel Identifier and Data Type.
ECC(Error Correction Code) : The Error Correction Code allows single-bit errors to
be corrected and 2-bit errors to be detected in the Short packet.

Figure 4.4: Structure of the Short packet
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Long packets specify the payload length using a two-byte Word Count field and then
the payload maybe from 0 to 65,535 bytes in length. Long packets permit
transmission of large blocks of pixel or other data. Figure 4.5 shows the structure of
the Long packet. Long Packet Header composed of three elements: an 8-bit Data
Identifier, a 16-bit Word Count, and 8-bit ECC. An application-specific Data Payload
has Word Count * bytes following the Packet Header. The Packet Footer has one
element, a 16-bit checksum. Long packets can be from 6 to 65,541 bytes in length.

Where 65,541 bytes = 4 bytes PH + (2'°-1)bytes Payload + 2 bytes PF

o - O (&) -
a o~ o o @
o o]
ps [soT| £ | 52 [Q|R | R |3 |2 § | FOT|PS
S = a (o} © © T.c
2 Q| a (5]
y > '\'{' I\ v J
5acléet Packet Data Packet Footer
eader Payload
PH) (Payload) (PF)

DI (Data ID) : Contain Virtual Channel Identifier and'Data Type.
WC (Word Count) : The receiver use' WC to determine the packet end.

ECC (Error Correction Code) /' The Error Correction Code allows single-bit errors to

be corrected and 2-bit errors to be detected in the Packet Header.
PF(Packet Footer) : Mean.16-bit Checksum:

Figure 4.5: Structure of the long packet

According to packet form, basic elements include DI and ECC. Figure 4.6 the shows
format of Data.ID.

DI7 || DI6 || DI5 | DI4 || DI3 || DI2 | D11
VC (Virtual Channel) || DT (Data Type)

| DIO

DI[7:6] =» These two bits identify the data as directed to one of four virtual channels.
DI[5:0]: These six bits specify the Data Type.

Figure 4.6: The format of data ID.
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Due to Data Type (DT) mean format of transmission type, Figure 4.7 show Short- /
Long-packet transmission command sequence.

Long packet write Command / Parameters / Pixel Datas

\ PH
LPS (soTY DI Y wc YEcd PF
$500] )

DI = Write suitable Data type.
WC = Write number of Payload Data.
Ex: One CMD write, WC setting as 1.
CMD + PAs write, WC setting as number of (CMD+PAs).
CMD + DATA write, WC setting as number of (CMD + Pixel DATA).

Short packet write Command / Parameters

PH
s (sorf o )

DI = Write suitable Data type.
Ex: One CMD write; DI'+ DCS WR CMD
CMD + PAs write, DI + DCS'WR CMD + PAs

Figure 4.7: show Short- / Long-packet transmission command sequence
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4.2.3 Processor to peripheral (forward direction) p  ackets data types

The set of transaction types sent from the host processor to a peripheral, such as a
display module, are shown in Table 4.3 Data Types for Processor-sourced Packets.

Data type, hex Data type, binary Description packet Size
01h 00 0001 Sync Event, V Sync Start Short
11h 01 0001 Sync Event, V Sync End Short
21h 10 0001 Sync Event, H Sync Start Short
31h 11 0001 Sync Event, H Sync End Short
08h 00 1000 End of Transmission packet(EoTp) Short
05h 000101 DCS WRITE, no parameter Short
15h 010101 DCS WRITE, 1 parameter Short
06h 00 0110 DCS READ, no parameters Short
37h 11 0111 Set Maximum Return Packet Size Short
09h 00 1001 Null Packet, no'data Long
19h 01 1001 Blanking-Packet, no data Long
39h 11 1001 DCS Long Write/write_ LUT -Command Packet Long
OEh 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format Long
1Eh 01 1110 Packed Pixel Stream,-18-bit RGB, 6-6-6 Format Long
2EN 10 1110 IIE(())?;G;I%/ Packed Pixel Stream, 18-bit RGB, 6-6-6 Long
3Eh 11 1110 Packed PixelStream, 24-bit RGB, 8-8-8 Format Long

xx 0000
XOh and XFh, unspecified xx 1111 Elﬁ)uﬁgp-regf?e% codes are reserved i

Table' 4:3:’'Data types for-processor-sourced packets

Himax Confidential -P.32-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

— Himax

Under tables list all detail function of all data types

DATA SHEET V01

Sync event (H start, H end, V start, V end), data t

ype=xx 0001 (x1h)

Data type, hex Function description Number of bytes
01lh V Sync start, Start of VSA pulse.

11h V Sync End, End of VSA pulse. 4 bytes

21h H Sync Start, Start of HSA pulse. (DI+00h+00h+ECC)
31lh H Sync End, End of HSA pulse.

Note: V Sync Start and V Sync End event represents the start and end of the VSA, respectively. Similarly H Sync Start
and H Sync End event represents the start and end of the HSA, respectively.

Display status (shutdown command, turn-on command )

32h

Turn On Peripheral command that turns on the display in Video
Mode display for normal display.

Data type, hex Function description Number of bytes
29h Shutdown Peripheral command that turns off the display in.a
Video Mode display for power saving. 4 bytes

(DI+00h+00h +ECC)

Note: When use shutdown command, interface shall remain powered in order to receive the turn-on, or wake-up, command.

DCS command setting

Command Set.

Data type, hex Function description Number of bytes

06h DCS Read command, the returned data.shallbe Long. packet 4 bytes
format. (Dl+Data0+Datal+ECC)

05h and 15h DCS Short Write command, O or 1'parameter, Data Types =00 4 bytes
0101(05h), 01 0101 (15h), Respectively. (Dl+Data0O+Datal+ECC)
DCS Long Write/ Write' ~LUT Command is used to-send larger '{ngtg 33(5:43 Igétgs

39h blocks of data to a display module that implements the Display

+ DCS CMD.
+ Payload DATA + PF)

NOTE: (1) For write part, If DCS Short Write command, followed by BTA, the peripheral shall respond with ACK when
without error was detected’in the-transmission (Host.=>-Slave). Unless an error was detected, the peripheral
shall respond with Acknowledge with Error. Report

For example: 05h. DCS/WRITE for.no parameter command set.

| 05h [ovp [ o | Ecc |Ex. 05k, 29h, 00, 1Ch — Display On(29h)

For example: 15h DCS WRITE for only one parameter command set.

| 15h [ emp | par | EcC |Exc15h, 36h, 08h, 11h — MADCTL(36h)-BGR bit=1

(2) When use DCS Read Command, the Set Max Return Packet Size command will limit the size of returning
ackets.
3) 'FI)'he peripheral shall respond to DCS Read Command Request in one of the following ways:
@ If an error was detected by the peripheral, it shall send Acknowledge with Error Report. So the peripheral
shall transmit the requested READ data packet with suitable ECC in the same transmission.
& If no error was detected by the peripheral, it shall send the requested READ packet (Short or Long) with
appropriate ECC and Checksum, if either or both features are enabled.
(4) One byte <= Length of payload DATA<=2 *°-1
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Maximum Return packet size setting

Data type, hex Function description Number of bytes
Set Maximum Return Packet Size that specifies the maximum | 4 bytes

37h size of the payload in a Long packet transmitted from peripheral | (DI + Maximum Return
back to the host processor. Packet Size + ECC)

Note: The two-byte value is transmitted with LS byte first. And during a power-on or Reset sequence, the Maximum Return
Packet Size shall be set by the peripheral to a default value of one.

Variable data packet

Data type, hex Function description Number of bytes

09h Null Packet is a mechanism for keeping the serial Data Lane(s)"| Up.t0 65541 bytes
in High-Speed mode while sending dummy data. (Dr'+ wcC + ECC
Blanking packet is used to convey blanking timing information ¥ DCS CMD.

19h . + Payload DATA +
in a Long packet. PE)

Note: (1) When Null Packet , the Payload Data belong “null” Data, actual data values sent are irrelevant because the
peripheral does not capture or store the data.
(2) When Blanking packet , the packet represents a period between active.scan lines of a Video Mode display,

Data stream format
Data type, hex Function description Number of bytes

Packed Pixel Stream 16-Bit Format is used to transmit image | Up to 65541 bytes
data formatted as 16-bit pixels.to. a“ Video -Mode . display | (DI + WC + ECC

OEh module. Pixel format is “(5 bits)-red, (6 bits) green and (5 bits) | + DCS CMD.
blue”. + Payload DATA + PF)
1 byte, 1 byte,

DO D7DO0 D7
RO R

5b

Pixel 1

\ |
\ |
\ |
\ I
I
I

1 byte 2 bytes 1 byte ‘\g byte, 1 byte

;: bytg 1 byte 2 bytes
5b

5b -———-

©

c

c [}

@© o

= >

@) : Word Count | ECC Checksum

© =

S 1]

E|O

> . -

Pixel 1 - Pixel n
PH (Packet Header) Variable Payload data PF (Packet Footer)
Note: Within a color component, the “LSB is sent first, the MSB last “.
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Data stream format

Data type, hex Function description Number of bytes
Packed Pixel Stream 18-Bit Format is used to transmit image | Up to 65541 bytes
data formatted as 18-bit pixels to a Video Mode display | (DI + WC + ECC

module. Pixel format is “(6 bits) red, (6 bits) green and (6 bits) | + DCS CMD.
blue”. + Payload DATA + PF)

1Eh

1 bytg ] byte

DO___D7 DO D7
RO R

6b

Pixel 1
2 bytes 1 byte 1 b te1 bytg byte 1 byte ] bytg byte, ] bytg 1 bytg 1 byte

6b 6b _—
Word Count| ECC
Pixel 1 Pixel 2 Pixe! 3 Pixel 4 -———=

< > <

PH (Packet Header) Variable Payload Data (First 4 pixels packed at 9 bytes)

1 byte 1 byt ] bxt byte byt§1 byte ] byte ] bytg ] bytg, 2 bytes
———-["®b

—_
o
—
@

Virtual Channel
Data Type

Checksum

=-=—| Pixeln-3 Pixel n-2 Pixel n-1 Pixel n

Variable Payload Data (First 4 pixels packed at 9 bytes) "PF (Packet Footer)

Note: Within a color component, the LSB is sent first and the MSB last and pixel boundaries only line up with byte
boundaries every four pixels (nine bytes). Preferably, display modules employing this format have a horizontal extent
(width in pixels) evenly divisible by four, so no partial bytes remain at the end of the display line data. It is possible to
send pixel data that represent a line width that is not a multiple of four pixels, but display logic on the receiver end
shall dispose of the extra bits of the partial byte at the end of active display and ensure a “clean start” for the next line.
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Data stream format

Data type, hex

Function description

Number of bytes

2Eh

Packed Pixel Stream 18-Bit Format, each R, G, or B color
component is one byte form, but the valid pixel bits occupy bits
[7:2] and bits [1:0] of are ignored. Pixel format is “(6 bits) red,
(6 bits) green and (6 bits) blue”.

Up to 65541 bytes

(DI +WC + ECC

+ DCS CMD.

+ Payload DATA + PF)

Virtual Channel
Data Type

Word Count| ECC

1 bytg ] byte ] byte
DO D7 D0 D7D0 D7
RO R5
6b
Pixel 1

\ I

\ I

\ |

\ |

\ |

.lbyte 2bytes __1byte \]1 bytg] byte ] byte 1bytg] bytg L.bytg, 2 bytes

6b —s—— | [6b

Pixel 1 N\ Pixel n

Checksum

A

A4
r

PH (Packet Header) Variable Payload Data

PF (Packet Foo:[er)

Note: Within a color component, the/LSB is sent first, the'MSB last and With this format, pixel boundaries line up with byte
boundaries every three bytes.
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Packed pixel stream, 24-bit format

Data type, hex Function description

Number of bytes

Up to 65541 bytes

3Eh

Packed Pixel Stream 24-Bit Format is used to transmit image
data formatted as 24-bit pixels to a Video Mode display
module. Pixel format is (8 bits) red, (8 bits) green and (8 bits)

(DI+WC + ECC
+ DCS CMD.

blue.

+ Payload DATA + PF)

1 byte ] bytg ] byteg

DO D7D0 D7D0 D7
RO R7G0 G7B0 B7

8b

\ Pixel 1 |
! |
\ |

\ I
I
I

1 byte 2 bytes 1 byte ‘\1 byte 1 byte 1 byte

Word Count

Data Type

Virtual Channel

Pixel 1

8b N VY-

1 byte 1 byte ) byt 2 bytes

Checksum

Pixel n

>

<

A

PH (Packet Header)

Vatiable Payload Data PF

(Packet Footér)

boundaries every three bytes:

Note: Within a color component, the/LSB is sent first, the'MSB last and With this format, pixel boundaries line up with byte
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Peripheral to processor (reverse direction) p  acket data type

All Command Mode systems require bidirectional capability for returning READ data,
ACK or error information to the host processor. Command Mode that use DCS shall
have a bidirectional data path. Short packets and the header of Long packets shall use
ECC and may use Checksum to provide a higher level of data integrity. The Checksum
feature enables detection of errors in the payload of Long packets. The packet
structure for peripheral-to-processor transactions is the same< as for the
processor-to-peripheral direction.

Peripheral-to-processor transactions are of four basic types:

A. Tearing Effect is a Trigger message sent to convey display timing information to
the host processor. Trigger messages are single byte packets sent by a
peripheral’s PHY layer in response to a signal form the DSV protocol layer.

B. Acknowledge is a Trigger Message sent when the current transmission, as well as
all preceding transmissions since the last-peripheral to host-communication is
received by the peripheral with no errors.

C. Acknowledge and Error Report is a Short packet sent if any. errors were detected
in preceding transmission from the host-processor. Once reported, accumulated
errors in the error register are cleared.

D. Response to Read Request may be: Short or ‘Long packet that returns data
requested by the preceding READ.command from-the ‘processor.

In general, if the host processor.completes a transmission to the peripheral with BTA
asserted, the peripheral shall respond<with one or more appropriate packet(s), and
then return bus ownership to-the host-processor. If BTA is not asserted following a
transmission from the host processor;. the peripheral shall not communicate an
Acknowledge or other ‘error information back to the host processor.

The processor-to-peripheral-transactions with BTA asserted, can contain under form.

A. Fallowing a non-Read command in which no error was detected, the peripheral

shall.respond with Acknowledge.

B. Following a Read request in which no error was detected, the peripheral shall
send the requested READ data.

C. Following a Read request in which the ECC error was detected and corrected,
the Peripheral shall send the requested READ data in a Long or Short packet,
followed by a 4-byte (Acknowledge with Error Report) packet in the same LP
transmission. The Error Report shall have the ECC Error flag set.

D. Following a non-Read command in which the ECC error was detected and
corrected, the peripheral shall proceed to execute the command, and shall
respond to BTA by sending a 4-byte (Acknowledge with Error Report) packet, the
Error Report shall have the ECC Error flag set.

E. Following any command in which SoT Error, SoT Sync Error, EOT Sync Error,
LP Transmit Sync Error, checksum error or DSI VC ID Invalid was detected,
or the DSI command was not recognized, the peripheral shall send a 4-byte
Acknowledge with Error Report response, with the appropriate error flags set in
the two-byte error field. Only the ACK/Error Report packet shall be transmitted; no
read or write accesses shall take place on the peripheral in response.
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Which,

A. “Acknowledge” is sent using a Trigger message which is one byte: 00100001

B. “Acknowledge with Error Report” include 4 bytes which are DI, 2 bytes Error
report and ECC.

C. “Response to Read Request” are Long packet format.

An error report is comprised of two bytes following the DI byte, with-an ECC byte
following the error report bytes. Table 4.4 shows the Error Report Bit Definitions. And
Table 4.5 list complete set of peripheral-to-processor Data Types.

Bit Description
0 SoT Error

1 SoT Sync Error

2 reserved

3 Escape Mode Entry Command Error

4 Low-Power Transmit Sync Error

5 Peripheral Timeout Error

6 reserved

7 reserved

8 ECC Error, single-bit (detected and corrected)
9 ECC Error, multi-bit (detected, not corrected)
10 Checksum Error (long-packet only)

11 DSI Data Type Not Recognized

12 DSI VC ID Invalid

13 reserved

14 reserved

15 reserved

Table-4.4:.Shows the error.report bit definitions.
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Data type, hex Dfﬁgge' Description packet Size
02h 00 0010 Acknowledge with Error Report Short
1Ch 01 1100 DCS Long READ Response Long

Others (00h—->3Fh) Reserved -

Table 4.5: The complete set of peripheral-to-proces  sor data types.

Acknowledge types
Data type, hex Function description Number of bytes
02 Get Acknowledge W|th_ Error report when Error occurs 4 bytes
from processor transmission.
Note: When processor transmits complete Payload, following signal by BTA, peripheral must respond to processor.
With error=»Acknowledge with error report(Short packet), Without error<>. request READ data or
Acknowledge(trigger message).

DCS Read types
Data type, hex Function description Number of bytes
Up.to 65541 bytes
This is the Long-packet response to'DCS, Long/Read | (‘DL.+WC,+ ECC + DCS
Request. CMD. # Payload DATA +
PF)
Note: (1)If the peripheral is Checksum capable, is shall return-a calculated two-byte Checksum appended to the
N-byte payload data. If the peripheral does not support. Checksum; it-shall'return 0000h.
If the DCS command itself is possibly corrupt,/due to an uncorrectable ECC error, SoT or SoT Sync error,
the requested READ data packet shall not be sent after the Acknowledge with Error Report packet be sent.
(2)There is no dummy read byte in the read-response‘packet.

1Ch
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4.2.5 Data format for Command mode

HX8392-A also support display data write into GRAM by DSI Command mode. The
Figure 4.8 is show of display data format.

16-bit/pixel

18-bit/pixel
1 Pixel
_.—-""-‘A“""-—-_
— —
Data a(n) - Red Data a(n+1) - Green Data a(n+2) — Blue
X X X X 494 B B B E B B
1] 1 2 3 4 5
L M L M
5 5 5 5
E B B B
Time >
x =Don’t Care
24-bit/pixel
1 Pixel
_--'-...A‘-'-'--_
~ —
Data a(n) - Red Data a(n+1) - Green Data a(n+2) - Blue
R R | G |
| P 5

Time >

Figure 4.8: Data format of DSI command mode
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5. Function Description

5.1 Display data GRAM

HX8392-A support the display data RAM that stores display dots. There is no
restriction on access to the RAM even when the display data on the same address is
loaded to DAC There will be no abnormal visible effect on the display when there is a
simultaneous Panel Read and Interface Read or Write to the same location of the
Frame Memory.

5.2  Address counter (AC)

The HX8392-A contains an address counter (AC) which assigns address for
writing/reading pixel data to/from GRAM. The address pointers set the position of
GRAM whose addresses range:

RES SEL2 |RES SEL1 | RES SELO | MV | Xrange Y range Panel resolution
0 0 0 9 o=l | 012780 | “800RGBX1280 dot
0 0 1 9 O=rbrd. L DAZI | 768RGBX1280 dot
0 1 0 0 OrTed. LOCA28d. | 720RGBX1280 dot
0 1 1 0 | 0e5ohd. | 019250 | 600RGBX024 dot

Table 5.1: Addresses counter range

Every time when a pixel data is writteninto-the GRAM, the X address or Y address of
AC will be automatically increased by 1.(or decreased by 1), which is decided by the
register (MV, MX.and MY bit) setting:.

To simplify the address control of GRAM access, the window address function allows
for writing data_only to a window area of GRAM specified by registers. After data is
written_to'the'GRAM, the AC will be increased or decreased within setting window
address-range which is specified by the Column address register (start: SC, end: EC)
or the Row address register (start: SP, end: EP). Therefore, the data can be written
consecutively without thinking a data wrap by those bit function.
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5.3 Source, gate and memory map

5.3.1 800RGB x 1280 resolution

R36h: B5=0
| source Out S1 --- $400 S401 --- S800
A% AA _ AW \ 3 A AW A ¥ A _ AW ¥ — AW
RA g 4 . g T g g IS SA
my=o] my=1] | .~ ™. e ™ e Moo [mi=o [ mi=1
0 1279 | RO70| GO70 BO70| =--- [R3997-0(G3997-0(B3997-0] R4007¢ G40079 B40079 === | R79979 G79979.B79979 1279
1| 1278 --- - 1 1278
2 | 1277 --- — 2 | 1277
3 | 1276 - - 3 | 1276
4 1275 —-— - 4 1275
5 | 1274 5 | 1274
6 | 1273 -—- > 6 | 1273
7 | 1272 - ) 7 | 1272
8 | 127 i —-- 8 | 1271
9 | 1270 --- --- 9 | 1270
1272 7 - - 1272 | 7
1273 ¢ --- — 1273 | ¢
1274 5 --- — 1274 | 5
1275 4 --- — 1275 | 4
1276 | 3 --- — 1276 | 3
1277 2 - —- 1277 | 2
1278 | 1 - — 1278 | 1
1279 O === --- 1279 | 0O
cA LMX=0 0 - 399 400 — 799
MX=1 799 75 400 399 --- 0
Note: RA=Row Address
CA=Colum Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB= Red, Green and Blue pixel position change
Table 5.2: Memory map of 800RGB x 1280 resolution
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5.3.2 768RGB x 1280 resolution

R36h: B5=0
| source Out S1 --- $384 S417 --- $800
A AX_ AW \3 A AW A ¥ A _ AW ¥ — AW
RA g 4 . g T g I % SA
my=o] my=1] | .~ ™. - ™ P ™. [mi=o [ mL=1
0 1279 | RO70| GO70 BO70| --- [R3837-0(G3837-0(B3837-0] R3847¢| G38479 B38479 =--- | R7677q G7677 B7677q ( 1279
1| 1278 --- - 1 1278
2 | 1277 - — 2 | 1277
3 | 1276 - — 3 | 1276
4 1275 -— -—- 4 1275
5 | 1274 5 | 1274
6 | 1273 - A 6 | 1273
7 | 1272 - od | 7 | 1272
8 | 127 i > 8 | 1271
9 | 1270 --- 1 9 | 1270
1272 7 - ) - 1272 | 7
1273 ¢ --- — 1273 | ¢
1274 5 --- — 1274 | 5
1275 4 1275 | 4
1276 | 3 --- — 1276 | 3
1277 2 -—- —- 1277 | 2
1278 | 1 --- — 1278 | 1
1279 O N --- 1279 | 0O
oA LMX=0 0 o= 383 384 — 767
MX=1 767 7= 384 383 --- 0
Note: RA=Row'Address
CA=Colum"Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB= Red, Green and Blue pixel position change
Table 5.3: Memory map of 768RGB x 1280 resolution
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5.3.3 720RGB x 1280 resolution

R36h: B5=0
[ Source Out S1 --- S360 S441 --- S800
A i__.‘ AA - :nﬁ . A A N A ¥ A = /A ¥ i Y T
% h I o §" % ¥ § % :,"g % .f'?l
RA x o - “ o - o P \ SA
my=o0] my=1| | " ™~ / o ™~ e . ML=0 | ML=1
0 1279 | RO70| G070 BO7-0 --- |R3597-0{G3597-0B3597-0| R36070| G36079 B36070 === R719 79 G7197 B71974 0 1279
1 1278 --- - 1 1278
2 1277 --- -— 2 1277
3 | 1276 - — 3 | 1276
4 | 1275 -— — 4 | 1275
5 | 1274 - — 5 | 1274
6 | 1273 - A 6 | 1273
7 1272 --- o= 7 1272
8 | 1271 - 2 8 | 1271
9 | 1270 --- 5 9 | 1270
1272 7 - — 1272 7
1273 ¢ --- — 1273 6
1274 5 --- --- 1274 5
1275 4 - — 1275 4
1276 | 3 --- - 1276 3
1277 2 —-— --- 1277 2
1278 | 1 --- — 1278 1
1279 O N i 1279 | O
cA |LMX=0 0 == 359 360 -—- 719
MX=1 719 == 360 359 --- 0
Note: RA=Row Address
CA=Colum"Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB= Red, Green and Blue pixel position change
Table 5.4: Memory map of 720RGB x 1280 resolution
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5.3.4 600RGB x 1024 resolution

R36h: B5=0
| source Out S1 --- S300 S501 --- $800
A AX_ AW \3 A AW A ¥ A _ AW A3 — AW
RA g 4 . g T g I % SA
my=o] my=1] | .~ ™. - ™ P ™. [mi=o [ mL=1
0 1023 | RO70| G070 BO70| =--- [R2997-0(G2997-0B2997-0] R3007¢| G30079 B30079 === [ R5997q G59979 B59979 1023
1| 1022 --- - 1 1022
2 1021 -_— - 2 1021
3 | 1020 - — 3 | 1020
4 | 1019 -— — 4 | 1019
5 | 1018 - — 5 | 1018
6 | 1017 -—- A 6 | 1017
7 | 1016 - od | 7 | 1016
8 | 1015 i > 8 | 1015
9 | 1014 --- 1 9 | 1014
1016| 7 - ) - 1016 | 7
1017 ¢ --- — 1017 | ¢
1018 5 --- — 1018 | 5
1019 4 1019 | 4
1020 3 --- — 1020 | 3
1021 2 -—- —- 1021 2
1022 | 1 --- — 1022 | 1
1023 0O N --- 1023 ] 0
oA LMX=0 0 o= 299 300 — 599
MX=1 599 7= 300 299 --- 0
Note: RA=Row'Address
CA=Colum"Address
SA=Scan Address
MX=Colum address direction parameter
MY=Row address direction parameter
ML=Scan direction parameter
RGB= Red, Green and Blue pixel position change
Table 5.5: Memory map of 600RGB x 1024 resolution
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5.4 MCU to memory write / read direction
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DATA SHEET V01

Data stream from MCU is like
this figure

Figure 5.1: MCU to Memory write / read direction

The data is written in the order as illustrated above. The_counter that dictates which
physical memory the data is to be written is controlled by “Memory Access Control”
Command, Bits MY, MX, MV as described below.

Memory Access Control
Row Row
address address
Z =z Z register register
= = <
Virtual to Physical Pointer Translator
| |
Physical Column Pointer
| |
(0,0) (799, 0)
5
£
g
z Physical axes
o
- 8
g
T
(0, 1279) (799, 1279)
Figure 5.2: MY, MX, MV setting of 800RGB x 1280 dot
MV | MX | MY CASET PASET
0 0 0 Direct to Physical Column Pointer Direct to Physical Row Pointer
0 0 1 Direct to Physical Column Pointer VE\)/::ﬁcStéo (1279-Physical Row Pointer)
0 1 0 Direct to (799-Physical Column Pointer) | Direct to Physical Row Pointer
0 1 1 Direct to (799-Physical Column Pointer) | Direct to (1279Physical Row Pointer)
1 0 0 Direct to Physical Row Pointer Direct to Physical Column Pointer
1 0 1 Direct to (1279-Physical Row Pointer) Direct to Physical Column Pointer
1 1 0 Direct to Physical Row Pointer Direct to (799-Physical Column Pointer)
1 1 1 Direct to (1279-Physical Row Pointer) Direct to (799-Physical Column Pointer)
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The following figure depicts the update method set by MV, MX and MY bit.

. Memory Access
Display Data 3 g ;
Py Control Image in the Host Image in the Driver (GRAM)
Direction
MV | MX | MY
BfF----- > H/W Position (0,0) BF-----==—>
iy PSR >
X,Y address (0,0)
Normal 0 0 0 g
------- =
- __..___‘_.__p """'"“..'"’E
PR, --»|E
BF----- me
LA il A - »lE]
NN,
Y-Mirror 0 0 1 h
X,Y address (0,0)
-——- -.-._-_-‘-.-P X: CASET. I
IR AN 1 Y: RASET - [E} - e
2] e p————
<r----- 1B] <&—— [ X\ address (0,0)
__________ > <____"_-_-_.______ X: CASET
Y:RASET
X-Mirror 0 1 0 F q
it Crs-------
R »[E 'E'F.__-'_';'_-_-
BF----- e
—eoo | <] [LEMRosiion ©0) (B - oo~
.y il
-\Mlirror
Y-Mi 0 1 1
-MIrror X,Y address (0,0)
- __.'.'-_-._-> “-==-=Sre- X: CASET
_________ »[E vl E - Y: RASET
B~~~ wsa7> —
o T it . \M?.E}J R [
L] 1 '
X'Y X,Y address (0,0) : N HP
1 0 0 " X:CASET | Vo MR
Exchange Y: RASET - i
- - -—_—_—‘—.-—P [ [N
-._-_'_'_‘_.___bE M v|iE
BfF-—-777a77> =
— .-t )) > H/W Position (0,0) A A A E
X-Y w oo
1. .
Exchange 1 0 1 ' ;I I e
Y-Mirror Y R R caser L P
_‘_,_.._-_-_-'_'_‘_'> = Y: RASET - v
B —.“ "_‘_ e H/W Position (0,0) Lo | [Ble—— XY address (0,0)
_——l o o > " : : : X CASET
X-Y I Co Y: RASET
[ Lot
Exchange 1 1 0 v I I: g
X-Mirror N I _;,]: | 'i
A v v
P > E E
BfF—--7r=7~* HW Position (0,0) E
X-Y - ™ - Y
LI 1 .'l
Exchange | , | | | oy I I: S
X-Mirror o o X.Y address (0,0)
S I e I I [PSUPIN G v 1 X: CASET
Y-Mirror ‘h_.;____,;._‘_-'»’E v ! Bl Y: RASET
Figure 5.4: Address direction settings
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5.5 Fully display, partial display, vertical scroll

5.5.1 Fully display

Example: (1) B00RGBx1280 dot display mode.
(2) NORON (Normal Display Mode On) instruction (R13h).

ing display

DATA SHEET V01

(3) SC=0x000h, EC=0x31Fh (R2Ah) and SP=0x000h, EP=0x4FFh (R2Bh), ML=0.

800 columns
S AL @
E- g
o0 {o1i02i03 foaios | Toviowioxiovioz:
01h Yol iz iz g WEIX Py 1z -
120 % 2132223 2X i2y 2z |
230§ 311432 sy iaz
I
B i i
g | 800 x 1280 !
§ . Frame memory .
| |
F'wo § wi wxiwy jwz |
4FDh_ > X0 i X1 | X2 XW i XX | XY | Xz |
[ ] A
IEE}.» 1Y0 PY1 i oY2iv3 YW | yx Yz
m P20 213 228 23124 | 25 vigwizx izyizz ! J
— /
—~
800 columns
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Example: (1) 768RGBx1280 dot display mode.
(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x2FFh (R2Ah) and SP=0x000h, EP=0x4FFh (R2Bh), ML=0.

768 columns
2 R
LB —-
o0 o1 102 {03 foafos | Toviowiox oy oz "\ Cooi—>: 00§01 {02 {03 {oafosi foviow{ox{ovioz:
01h I 10 114312 113 1 14 Wi IX 1y 112 . ' 10 11 12 13 14 IWe IX 3 1Y 12 I
120 % 2132223 2x 2y i2z | 120 i21i22i23 2x j2vy i 2zl
i 30 311 32 3Y + 3Z I I 30 ¢ 31 32 3Y 3z |
} !
™ : : - : :
g | 768 x 1280 ' 8 ' 768 x 1280 I
§ : Frame memory . = I[l . LCD panel |
| | 2 | |
Mwo WX wy §wz | Fwoi wi wx iwy (wz |
4FDh ixo X1 i X2 XW § XX 3 XY §XZ | X0+ X141 X2 XW XX EXY XZ |
!EE}.» IY0 E Y1 Y2iY3 YW P YX P YY i YZ [4FEn > Yo i viiv2ivs YW §YX EYY [YZ
(A > 20 i 21} 72} z3iza izs | lzvizwizxizvizz. Y, [CaFFR > Pooiztizmizmizaios vl f2vizwizx tzy | 2z !
—
—
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Figure 5.6: 768RGB x 1280 resolution
Himax Confidential -P.50-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



e *ﬁ -
”HX8392-A < Himax

800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
Example: (1) 72RGBx1280 dot display mode.
(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x2CFh (R2Ah) and SP=0x000h, EP=0x4FFh (R2Bh), ML=0.

720 columns
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01h Yol iz iz ig Wix 1y fz . [Ofh— > 10 {11 {12 {13 | 14 WioIX Y o1z .
120§ 2132223 2x ja2y i2z | 120 {21 {22 %23 x iy i 2z |
i 30§ 311} 32 sy iaz 130 {31 {32 av iz
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» 3
| | 2 | |
wo | wi WX wy §wz | Fwoi wi wx iwy (wz |
ZFDh > X0 | X1 i X2 Xw XX XY | Xz ) P X0 E X1} X2 XW i XX XY P XZ
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Figure 5.7: 720RGB x 1280 resolution
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Example: (1) 600RGBx1024 dot display mode.
(2) NORON (Normal Display Mode On) instruction (R13h).
(3) SC=0x000h, EC=0x257h (R2Ah) and SP=0x000h, EP=0x3FFh (R2Bh), ML=0.

600 columns
2 AL 5
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i 30§ 311} 32 sy iaz 130 {31 {32 av iz
}
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| | 2 | |
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Figure 5.8: 600RGB x 1024 resolution
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5.5.2 Vertical scrolling display

DATA SHEET V01

The vertical scrolling display is specified by VSCRDEF instruction (R33h) and
VSCRSADD instruction (R37h).

Original

kY

VSA

o

Scrolling

v
D

Figure 5.9: Vertical scrolling

When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=Panel total scan
lines. In this case, scrolling is applied .as-shown below.

5.5.2.1 Example: 800RGB X 1280

When Vertical Scrolling Definition Parameters (TFA+VSA+BFA)=1280. In this case,
scrolling is applied as shown-below.

Example (1) TFA=2, VSA=1278, BFA=0 when MADCTL B4=0

— oy oy ] I
o
©
3 -
o 00 |01 [02]03 |04 [05 ow|[ox [o |0z }C@R] {00 jot {0203 {04 {05 ! owt oxtoy foz
o 1 |12 14 1x |1y [ 11412 14 1w} X1y {1
- 10 13 1WXYZ 10 13 X{1Y z
o 20 | 212223 2x |2 |2z} l___ 130 |31}32 |33 3X}3Y 132 4 \
Cro
30 | 31|32 3Y [3Z | pointer | 140 {41 {42 4y |4z
=03H o
] ] ] o
o 800 x 1280 ! 800 x 1280 v|oc
. °
3 Frame memory III] LCD panel ' N
= Uo {U1 uyiuz Vo {V1 VY vz > =
[o)]
g VO V1 VY (VZ WO {W1 WY Wz "
wo |W1 WY |Wz X0 { X1 XY Xz N
(o]
X0 | x1|x2 XX [XY [xZ&K4FDR]  {vo {¥1 |v2 YX |YY Yz K3FDR] —
s}
vo [y1] vz2[vs yw{YX v |YzKaEER {20 {z1{z2|z3 zw| 2x{2Y {2z K 4FER ©
\_ | 20| z1] 22| z3 241251 sz zwW|zx |2v |2z KaEFm] {20 {2122 |23 24125} i2v jaw| 2xjay |2z

Figure 5.10: Memory map of vertical scrolling 1 for
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Example (2) TFA=2, VSA=1276, BFA=2 when MADCTL B4=0

deld deld
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S 00 {01 {02} 03}o04 o5 ow | OX joy }oz m 00 {o1 }o02 o3 to4 fo5 i ow }ox tovy | oz m
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% ' 0\ o ' E
3 1 1 1 o
= 7 800 x 1280 e M a
) ' Frame memory ' | 800.x 1280 ' °
a __________ |[| LCD panel >_ n
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Vo | vi VY vz Wwo { W1 WY | wz 5
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WO | Wi wy |wz X0 1 x1 xy | xz 4
vy}
=3 X0 { X1 } X2 XX | XY | xz m 20 {21 |2 E box fay I 2z 4FDh
5] }
3 YO Y1 }Y2 Y3 YW vx LYy | vz m YO (YT } Y2 (Y3 YW yxyy | vz 4FEh
3 y i
g 0 | z1 72} 73 Z4J-ZS E Ezv ZW ) zX | zY | 2z m 20 471 V722 } 23 | 74 | 75 Ezv IW ) X} zy | 2z 4FFh
) b e L- )
®
Q
Figure 5.11: Memory map of vertical/scrolling 2 for 800RGB x 1280 resolution
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5.5.2.2 Vertical scroll example

There are 2 types of vertical scrolling, which are determined by the commands
“Vertical Scrolling Definition” (33h) and “Vertical Scrolling Start Address” (37h).

Case 1: TFA + VSA + BFA#1280
Do not set TFA + VSA + BFA#1280. In that case, unexpected picture will be shown.

Case 2: TFA + VSA + BFA=1280 (Scrolling)

Example (1) When TFA=0, VSA=1280, BFA=0 and VSCRSADD=40.MADCTL
parameter B4="0"

Memory Physical Axis Physical Line Display
0,0 i | !
(0,0) Pointer Axis (0,0)
[sersaonl—{—\ ><:li

Frame Display
Memory b fe

Increment

VSCRSADD
PhysicalLine -

: Display
Pointer Axis (0,0)!
/\ @_L:’%\ <L

[veerermoL | ><ﬂ AN

Frame oo it Display
Memory

Figure 5.12: Vertical scroll example 1

Example (2) TFA=30,"VSA=1250, BFA=0 and VSCRSADD =80. MADCTRL
parameter B4="1"

Memory Physical Axis Physu?al Line .
(00) Pointer Display
Axis (0,

| AN\ :
A\ §>E2,><:ﬁ / /\\

Frame Displ
— isplay
Memory Increment Sl
VSCRSADD
- - Physical Line
(l\(/l)eon;ory Physical Axis Pointer Display
! S Axis (0,0)
PN
N
/‘\ $§><: {1/ \
W - =
N
TFA = = A TFA
Frame Display
Memory
Figure 5.13: Vertical scroll example 2
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5.5.3 Tearing effect output line

The Tearing Effect output line supplies to the MPU a Panel synchronization signal.
This signal can be enabled or disabled by the Tearing Effect Line Off & On commands.
The mode of the Tearing Effect signal is defined by the parameter of the Tearing
Effect Line On command. The signal can be used by the MPU to synchronize Frame
Memory Writing when displaying video images.

Tearing Effect Line Modes

Mode 1, the Tearing Effect Output signal consists of V-Blanking Information only:

Ll ‘ L

-

Figure 5.14: Tearing Effect Output signal mode 1
tvdh= The LCD display is not updated from the Frame Memory

tvdl= The LCD display is updated from the Frame Memory (except Invisible Line — see below)

Under Model, the TE output timing will be defined by TEP[10:0] setting.

Ex: 1. FB=BP=0x01h (3 line) .
TEP[10:0]=0, then TE-signal will output.after last line finished.
TEP[10:0]=7, then.TE signal willeutput at second line start.

1280n Line

Invisible ! |
Line | I

1st Line
2nd Line

TE (Mode 1)
@TEP[10:0]=0 |

tvan ‘

«—— FP+BP=6lines———»

TE (Mode 1) o
@TEP[10:0]=7 S TEP=7lnes tuan

Figure 5.15: TE Delay Output
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Mode 2, the Tearing Effect Output signal consists of V-Blanking and H-Blanking
Information, there is one V-sync and N H-sync pulses per field.
N: If RES_SEL [2:0] set to = 3'b000, the resolution is 800 RGB X 1280, the N=1280.

b than
/ V-Sync \ V-Sync
| [ | [ | [ |

Invisible Line 1st Line 2nd Line 1279th Line 1280th Line

Figure 5.16: Tearing Effect Output signal mode 2
thdh= The LCD display is not updated from the Frame Memory
thdl= The LCD display is updated from the Frame Memory (except Invisible Line — seeabove)

Under Mode2, the H-sync pulses output amount will be defined by TESL[15:0] setting.
Ex: 1. TESL[15:0]=0, then TE signal will like TE mode 1:

TESL[15:0]=1, then TE signal will output 1280 H-sync.

Internal TE / \ / \ / \ / \
mode2 V-Sync V-Sync

:

signal
- - - > - > -t - - -
Invisible Line 1st Line 2nd Line 127%th Line 280th Line
@TE mode 2
TESL=0 V-Sync V-Sync

@TE mode 2 { \ { \ { \
TESL=1 V-Sync V-Sync
- - - o
Invisible Line st Line 2nd Line 280th Line
@TE mode 2 { \
TESL=2 V-Sync V-Sync
-4 > - -
2nd Line 280th Line 280th Line

Figure 5:17: TE Output for TELINE setting

é40th Line | |

Invisible Line ! !

st Line L
2nd Line L
TE (Mode 2) o o nen

TE (Mode 1) | foan |

Figure 5.18: Tearing Effect Output signal
Note: During Sleep In Mode, the Tearing Output Pin is active Low
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5.5.3.1 Tearing effect line timing

The Tearing Effect signal is described below:

vdh

R/dl

Vertical Timing

Horizontal Timing I

:
I
\

thdl thdh

Figure 5.19: Tearing effect output line —tearing ef', _fect line timing

Idle Mode Off (Resolution 800x1280 RGB, Frame Rate = 60H2)

Symbol Parameter Min. Max. Unit
tvd| Vertical Timing Low Duration > - ms
tvdh Vertical Timing High Duration - BP+FP us
thdl Horizontal Timing-Low Duration - - us
thdh Horizontal Timing High-Duration - - us

tr Rise time - 15 ns
tf Fall time - 15 ns

Note: The timings in Table 5.13 apply when MADCTL'ML=0.and ML=1

Table 5.6: AC characteristics of tearing effect sig  nal

The signal’s rise and fall-times (tf;-tr) are stipulated to be equal to or less than 15ns.

tr tf

~—7 0.8*vDD1 0.8*vDD1

| 0.2*vDD1 0.2*vDD1

Figure 5.20: Tearing effect output line—definition of tf, tr
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The Tearing Effect Output Line is fed back to the MPU and should be used as shown
below to avoid Tearing Effect.

Example 1: MPU write is faster than panel read.

MCU to Memory .
st 864th » Time
TE output signal
»_ Time
Memory to LCD
Time

st 864th

Image on LCD a b c d

Figure 5.21: Tearing effect output line—example 1-(~. ~Timing)

Data write to Frame Memory is now synchronized to the-Panel Scan. It should be
written during the vertical sync pulse of the Tearing Effect Output-Line. This ensures
that data is always written ahead of the panel scan and each Panel Frame refresh has
a complete new image:

Data to be sent

Image onL.CD
Figure 5.22: Tearing effect output line—example 1 (  Image)
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Example 2: MPU write is slower than panel read.

MCU to Memory .
1st 864th > Time
TE output signal
» Time
Memory to LCD
Time

1st ! 864th

Image on LCD a b c d e f
Figure 5.23: Tearing effect output line—example 2 ( /Timing)

The MPU to Frame Memory write begins just after Panel Read has commenced i.e.
after one horizontal sync pulse of the Tearing Effect Output Line. This allows time for
the image to download behind the Panel Read pointer. and finishing-download during
the subsequent Frame before the Read Pointer*catches” the MPUto Frame memory
write position.

Data to be sent

a b [& d

Figure 5.24:Tearing-effect output line—example 2 ( Image)
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5.6 Oscillator

The HX8392-A can oscillate an internal R-C oscillator with an internal oscillation
resistor (Rf). The oscillation frequency is changed according to the UADJ[3:0] internal

register. Please refer to OSC control register (RBOh). The default frequency is 48MHz.
The oscillation frequency tolerance is 15%.

RGB Display Mod
PCLK oy o

Display
Controller

Internal Display Mode

@—— P OSCFrequency /4 ——m————p» PWM_CLK
(for Backlight CABC)

; 48MHz fosc Frequency. L
Oscillator . . Step up Circuit
UADJ[3:0 & - Divider2 |—pp» St€PUpP
Clock [3:0] e (for VGH,VGL)
PCLK P
RGB Display Mode

Figure 5.25::0SC aritecture
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5.7 Source driver

The HX8392-A contains a 800 channels of source driver which is used for driving the
source line of TFT LCD panel. The source driver converts the digital data from GRAM
into the analog voltage for 800 channels and generates corresponding gray scale
voltage output, which can realize a 16.7M colors display simultaneously. Since the
output circuit of this source driver incorporates an operational amplifier, a positive and
a negative voltage can be alternately outputted from each channel.

RES SEL[2:0] Resolution Source channels
000 800RGBX1280 dot S1 ~ S800
001 768RGBX1280 dot | S1 ~ S384, S417~S800
010 720RGBX1280 dot | S1 ~ S360, S441~+S800
011 600RGBX1024 dot | S1 ~ S300, S501~S800

Table 5.7: Source output for Panel resolution

1 - dot inversion 2 - dot inversion
G1 G1
G2 G2
G3 G3
G4 G4
G5 G5
G6 G6

G7 G7

G1280 G1280

S1 S800 S1 S800

S1 S800 S1 S800

Figure 5.26: Inversion mode
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5.8 LCD power generation scheme

VGH (+9V~ +12V)

DC/DC
converter

VDD2, VDD3
2.5V ~ 4.8V)

VDD1 (1.65V ~ 3.3V) HS_VCC (1.65V ~ 3.3V)

N

VREF (1.8V)

\

VDDD (1.6V ™ 2.0V)

HS_LDO (1.5V 7 1.7V)

VSSD,VSSA
VCOM(-2V.~0V) DC/DC
converter
VDDDN (-2.5V)
VCL (-VDD3) VSNR'(-3.5V ™ (VSN+0.5V))
VSN, VSNC

ATV -55Y)

L

VGL(-5V~ -8V)

Figure 5:27; LCD power generation scheme

Voltage configuration

HX8392-A has_an internal power_supply, circuit to drive LTPS LCD panel. Please set up each
voltage output.according to'the LCD panel.
Name Function Set up value Note
VREF Reference voltage from internal band gap circuit 1.8V -
VSP DC/DC converter circuit output 4.7V ~ 5.5V Do not exceed 6 V
VSN DC/DC converter circuit output -4.7V ~ -5.5V Do not exceed 6V
VSPC DC/DC converter circuit output 4.7V ~ 5.5V Do not exceed 6 V
VSNC DC/DC converter circuit output -4.7V ~ -5.5V Do not exceed 6V
VSPR Reference voltage for gamma circuit 3.5V ~ (VSP - 0.5V) Reference register
VSNR Reference voltage for gamma circuit -3.5V ~ (VSN + 0.5V) Reference register
VDDDN Logic power supply -2.5V -
VGH Positive gate driver output voltage level +9V ~+12V Depend on VSP and VSN
VGL Negative gate driver output voltage level -5V ~ -8V Depend on VSP and VSN
VCL DC/DC converter circuit output -VDD3 Depend on VDD3
VCOM VCOM DC voltage -2V ~ 0V -
HS LDO Analog power for Hifth speeg interface circuit 1.5V Depend on DSI I/F

Table 5.8: Voltage configuration

Himax Confidential
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

For Truly Only

-P.63-
October, 2011




*» HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

e;%/ Himax

5.9 DC/DC converter circuit

5.9.1 Use charge pump step up circuit
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Use C11P/N,C12P/N,C13P/N,C14P/N C15P/N,C16P/N,C17P/N,C18P/N for VSP generation,
and use C23P/N,C24P/N,C31P/N,C32P/N for VSN generation. The output voltage can be set

from 4.7 to 5.5V (VSP) and -4.7 to -5.5V (VSN).

DC/DC
Pumping

VDD3

C41P

§

C41N

C42P

C42N

VCL

DC/DC
Pumping

C21P,

C21N

c22P

C22N

TS S [

VGH

VGL

Voltage
reference

VCOM

VSNR

VSPR

VREF

VDDD

VDDDN

HS_LDO

-

T

4

-

4

p— DC/QC

Pumping

-

T

=

VGL

4

T

-

T

£

T

-4

AV
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Figure 5.28: DC/DC converter circuit of Internal ch
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5.9.2 Use HX5186-A

DATA SHEET V01

The HX5186-A is highly efficient switching voltage generator circuits that generate the
high voltage level VSP/VSN required for source drivers. HX8392-A contains Charge
Pump Controller for HX5186-A, including a comparator for VSP/VSN feedback control.
HX5186-A can provide maximum efficiency and use minimum number of external
components. The output voltage of the boost converter can be set from 4.7 to 5.5
(VSP) and -4.7 to -5.5V (VSN)

DC/DC
Pumping

DC/DC
Pumping

Voltage
reference

Pump
Controller

Charge <

HX8392-A

VDD3
(o]
VSP C3Pi—
VSN can| ]
VGL

] GNP C2P—

—CTRL_A con ]
CTRL_B ClPi—
VIN cINT

HX5186-A

Figure 5.29: DC/DC converter circuit of HX5186-A
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5.10 Idle display

DATA SHEET V01

The HX8392-A supports an idle display mode. The grayscale level to be used is VO
and V64 with R7, G7, B7 decoding, and the other levels (V1-V63) are halted to reduce
power consumption. In idle display mode, the Gamma-micro-adjustment registers are

invalid and only the upper bits of RGB are used for display.

Graphics
(Input data)

Positive Polarity Register

G1_VRPO[5:0]
G1_VRP1[5:0]
G1_VRP2[5:0]
G14VRP3[5:0]
G1._VRP4[5:0]
G1_VRP5[5:0]
G1_PRPO[6:0]
G1_PRP1[6:0]
G1_PKP5[4:0]
G1_PKP6[4:0]
G1_PKP7[4:0]
G1_PKP8[4:0]

1 1 1
A 4 A
‘VOPNON
8- bit Grayscale 8- bit Grayscale| 8- bit G <
D/ A Converter D/ A Converter D/ A Converter :V1 '?N1 N Grayscale
<R> <G> <B> : Voltage |«
V255P/V255N Generator
Output Output Output <
Driver Driver Driver
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Negative Polarity Register

G1_VRNO[5:0]
G1_VRN1[5:0]
G1_VRN2[5:0]
G1_VRN3[5:0]
G1_VRN4[5:0]
G1_VRN5[5:0]
G1_PRNO[6:0]
G1_PRN1[6:0]
G1_PKN5[4:0]
G1_PKN6[4:0]
G1_PKN7[4:0]
G1_PKNB8[4:0]

Figure 5.30: Idle mode grayscale control
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5.11 Gamma characteristic correction function

DATA SHEET V01

The HX8392-A incorporates gamma adjustment function for the 16,777,216-color
display (256 grayscale for each R, G, B color). Gamma adjustment operation is
implemented by deciding thel6 grayscale levels firstly in gamma adjustment control
registers to match the LCD panel. Then total 512 grayscale levels are generated in
grayscale voltage generator. These registers are available for both polarities.

Graphics
(Input data)

Positive Polarity Register

G1_VRPO[5:0]
G1_VRP1[5:0]
G1_VRP2[5:0]
G14VRP3[5:0]
G1._VRP4[5:0]
G1_VRP5[5:0]
G1_PRPO[6:0]
G1_PRP1[6:0]
G1_PKP5[4:0]
G1_PKP6[4:0]
G1_PKP7[4:0]
G1_PKP8[4:0]

8 8 8
A 4 A
‘VOP/VON
8- bit Grayscale 8- bit Grayscale| 8- bit G <
D/ A Converter D/ A Converter D/ A Converter :V1 '?N1 N Grayscale
<R> <G> <B> : Voltage |«
V255P/V255N Generator
Output Output Output <
Driver Driver Driver
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Negative Polarity Register

G1_VRNO[5:0]
G1_VRN1[5:0]
G1_VRN2[5:0]
G1_VRN3[5:0]
G1_VRN4[5:0]
G1_VRN5[5:0]
G1_PRNO[6:0]
G1_PRN1[6:0]
G1_PKN5[4:0]
G1_PKN6[4:0]
G1_PKN7[4:0]
G1_PKNB8[4:0]

Figure 5.31: Grayscale control
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5.11.1 Gamma-Characteristics adjustment register

This HX8392-A has register groups for specifying a series grayscale voltage that meets
the Gamma-characteristics for the LCD panel used. These registers are divided into two
groups, which correspond to the gradient, amplitude, and macro adjustment of the
voltage for the grayscale characteristics. The polarity of each register can be specified
independently.

(1) Offset adjustment registers

The offset adjustment variable registers are used to adjust the amplitude of the
grayscale voltage. This function is implemented by controlling these variable resisters in
the top and bottom of the gamma resister stream for reference ‘gamma voltage
generation. These registers are available for both positive and negative polarities.

(2) Gamma center adjustment registers

The gamma center adjustment registers are used-to ‘adjust the reference gamma
voltage in the middle level of grayscale without changing the dynamic range. This
function is implemented by choosing one input-0f 88 to-1 selectorin.the.gamma resister
stream for reference gamma voltage generation. These registers are available for both
positive and negative polarities.

(3) Gamma macro adjustment registers

The gamma macro adjustment registers can-be used for fine adjustment of the
reference gamma voltage. This function is implemented by controlling the 32-to-1
selectors (PKP/NO~5), each of which has 5 inputs and generates one reference voltage
output (Vg(P/N)3, 7, 19, 25, 32, 38, 44, 56;.60)-

Register Positive | Negative Description
Groups Polarity Polarity
Center PRPQ6-0 [~\PRNO 6-0 Variable resistor (PRP/NQ) for center adjustment
Adjustment | PRP1 6-0 |, PRN1.6-0 Variable resistor (PRP/N1)for center adjustment
PKP0.4-0 | PKNQ4-0 32-to-1 selector (voltage level of grayscale 3)
PKR1,4-0 | PKN1 4-0 32-to-1 selector (voltage level of grayscale 7)
PKP2 4-0 | PKN2 4-0 32-to-1 selector (voltage level of grayscale 19)
PKP3 4-0| PKN3 4-0 32-to-1 selector (voltage level of grayscale 25)
Macro PKP4 4-0 | PKN4 4-0 32-to-1 sel_ector (voltage level of graysca_\le 32 for_ positive
Adjustment polarity and grayscale 31 for negative polarity)
PKP5 4-0| PKN5 4-0 32-to-1 selector (voltage level of grayscale 38)
PKP6 4-0 | PKN6 4-0 32-to-1 selector (voltage level of grayscale 44)
PKP7 4-0| PKN7 4-0 32-to-1 selector (voltage level of grayscale 56)
PKP8 4-0 | PKN8 4-0 32-to-1 selector (voltage level of grayscale 60)
VRPO 5-0| VRNO 5-0 Variable resistor (VRP/NO)for offset adjustment
VRP1 5-0| VRN1 5-0 Variable resistor (VRP/N1)for offset adjustment
Offset VRP2 5-0| VRN2 5-0 Variable resistor (VRP/N2)for offset adjustment
Adjustment | VRP3 5-0| VRN3 5-0 Variable resistor (VRP/N3)for offset adjustment
VRP4 5-0| VRN4 5-0 Variable resistor (VRP/N4)for offset adjustment
VRP5 5-0| VRN5 5-0 Variable resistor (VRP/N5)for offset adjustment
Table 5.9: Gamma-Adjustment registers
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Gamma resister stream and 8 to 1 selector

Amplitude Adjustment register Center adjustment register Micro adjustment register
3 35 3 33 2 2233222
I 3 3 33 3 33333333
z zZ =z zZz 2 222zzzZ:z
VSPR[] 6 6 6 A7 5 54 54 51 &. 5/5/‘5 5 VinP/N
VSNR 4 l|> inP/NO > 0 W0
20R]
' 16R/4R
6410 1 VinP/N1 > Vi WA
selector
' 16R/4R
_[> ! VinP/N2 - R wWa
A VinPING 16R/4R
32t01 in
selector V3 V12
64t01 48R/1R| o
selector ] ] 32R/2R
32101 VinP/N4
selector V7 Ayl \é\é28
' 8801 | VinP/N5 - vv 5
selector v V13
38.4R/1.6R
32101 i
64101 ] elector RN V19 VW76
selector|
vy 6RI1R 38.4R/1.6R
32101 VinP/N7
celector V25 VV100
\] 6R/1R,1.5R 49.6R/1.6R
410R/2R 223R/3R 32t01 VinP/N8
selector V32 W13t
; 6R/1R 38.4R/1.6R
32101 VinP/N9
selector V38 VV155
¥ 6R/1R 38.4R/1.6R
64t01 | — )
] 32101 VinP/N10
selector selector va4 384 1\(;\/179
.4R/1.6R
88to 1 VinP/N11
' selector —|> V50 VV203
38.4R/1.6R
32101 VinP/N12
selector V56 VV227
64101
selector 48R/1R v 32R/2R
32101 VinP/N13
selector V60 VV243
] 16R/4R
—[> VinP/NT4 > V61 V247
64t01 ) 16R/4R
selector VinP/N1 > V62 V251
4|
20R N VinP/N16 Ves 16R/4R )
VGSN/, /f L~ L VV255
VGSP L s
< < <
P Py )
I 3 3
z z =z
. O s @ .
Amplitude Adjustment register
Note: 1. VV0~VV63 > 1/2VSP of positive output
2. VV193~VV255 > 1/2 VSN of negative output
Figure 5.32: Gamma resister stream and gamma refere  nce voltage
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Variable resister
There are two types of variable resistors, one is for center adjustment and the other is for
offset adjustment. The resistances are decided by setting values in the center adjustment,

offset adjustment registers. Their relationships are shown below.

Value in Register Resistance Value in Register Resistance Value in Register Resistance
VR(P/N)O 5-0 VR(P/N)O VR(P/N)1 5-0 VR(P/N)1 VR(P/N)2 5-0 VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 20R 000001 2R 000001 2R
000010 22R 000010 4R 000010 4R
000011 24R 000011 6R 000011 6R
011101 76R 011101 58R 011101 58R
011110 78R 011110 60R 011110 60R
011111 80R 011111 62R 011111 62R
100000 82R 100000 64R 100000 64R
100001 84R 100001 66R 100001 66R
100010 86R 100010 68R 100010 68R
111101 140R 111101 122R 111101 122R
111110 142R 111110 124R 111110 124R
111111 144R 111111 126R 111111 126R

Value in Register Resistance Value in Register Resistance Value in Register Resistance
VR(P/N)3 5-0 VR(P/N)3 VR(P/N)4 5-0 VR(P/N)4 VR(P/N)5 5-0 VR(P/N)2
000000 OR 000000 OR 000000 OR
000001 2R 000001 2R 000001 2R
000010 4R 000010 4R 000010 4R
011101 58R 011101 58R 011101 58R
011110 60R 011110 60R 011110 60R
011111 62R 011111 62R 011111 62R
100000 64R 100000 64R 100000 64R
100001 66R 100001 66R 100001 66R
100010 68R 100010 68R 100010 68R
111100 120R 111100 120R 111100 120R
111101 122R 111101 122R 111101 122R
111110 124R 111110 124R 111110 124R
111111 126R 111111 126R 111111 144R

Table 5.10: Offset adjustment 0~5
Value in Register Resistance Value in Register Resistance
PR(P/N)O 6-0 PR(P/N)O PR(P/N)1 6-0 PR(P/N)1
0000000 OR 0000000 OR
0000001 2R 0000001 2R
0000010 4R 0000010 4R
1010101 170R 1010101 170R
1010110 172R 1010110 172R
1010111 174R 1010111 174R
Table 5.11: Center adjustment
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The grayscale levels are determined by the following formulas:

Reference
voltage

Macro adjustment value

VinPO0 formula

VinPO

VRPO 5-0 = 000000

VSPR

VRPO 5-0 = 000001

((450R - 20R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 000010

((450R - 22R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 000011

((450R - 24R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 000100

((450R - 26R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 000101

((450R - 28R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 000110

((450R - 30R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 000111

((450R - 32R ) / 450R) * (VSPR - VGSP)+ VGSP

VRPO 5-0 = 001000

((450R - 34R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 001001

((450R - 36R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 001010

((450R - 38R ) / 450R) * (VSPR~VGSP) + VGSP

VRPO 5-0 = 001011

((450R - 40R ) / 450R) * (VSPR -VGSP) ¥ VGSP

VRPO 5-0 = 001100

((450R - 42R ) / 450R) * (VSPR~ VGSP) + VGSP

VRPO 5-0 = 001101

((450R - 44R ) / 450R) * (VSPR.- VGSP) + VGSP

VRPO 5-0 = 001110

((450R - 46R ) / 450R) *(VSPR.- VGSP) + VGSP

VRPO0 5-0 =001111

((450R - 48R ) / 450R) * (VSPR~ VGSP) + VGSP

VRPO 5-0 = 010000

((450R - 50R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 010001

((450R - 52R") / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 010010

((450R - 54R.) [ 450R) *(VSPR - VGSP) + VGSP

VRPO 5-0 = 010011

((450R - 56R ) 1 450R) * (VSPR -VGSP) + VGSP

VRPO 5-0 = 010100

((450R~.58R )./ 450R) * (VSPR - VGSP).+ VGSP

VRPO 5-0 = 010101

((450R -.60R )/ 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 010110

((450R.- 62R ) / 450R) * (VSPR -VGSP) + VGSP

VRPO 5-0 = 010111

“((350R - 64R ) / 450R) *(VSPR - VGSP) + VGSP

VRPO 5-0 = 011000

((450R - 66R )/ 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 011001

((450R - 68R )/ 450R) *(VSPR - VGSP) + VGSP

VRPO 5-0 = 011010

((450R - 70R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO0 5-0 =011011

((450R - 72R.) '450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 011100

((450R -~.74R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO0 5-0 =011101

((450R -76R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 011110

((450R -.78R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO0 5-0 =011111

((450R - 80R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 100000

((450R- 82R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 100001

((450R - 84R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0'= 100010

((450R - 86R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0= 100011

((450R - 88R ) / 450R) * (VSPR - VGSP) + VGSP

VRP05-0=100100

((450R - 90R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0= 100101

((450R - 92R ) / 450R) * (VSPR - VGSP) + VGSP

VRP0.5-0'= 100110

((450R - 94R ) / 450R) * (VSPR - VGSP) + VGSP

VRP0.5-0 = 10011%

((450R - 96R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 =101000

((450R - 98R ) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 101001

((450R - 100R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 101010

((450R - 102R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 101011

((450R - 104R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 101100

((450R - 106R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 101101

((450R - 108R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 101110

((450R - 110R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 =101111

((450R - 112R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110000

((450R - 114R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110001

((450R - 116R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110010

((450R - 118R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110011

((450R - 120R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110100

((450R - 122R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110101

((450R - 124R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110110

((450R - 126R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 110111

((450R - 128R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 111000

((450R - 130R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 111001

((450R - 132R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 111010

((450R - 134R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 111011

((450R - 136R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 111100

((450R - 138R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 = 111101

((450R - 140R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 =111110

((450R - 142R) / 450R) * (VSPR - VGSP) + VGSP

VRPO 5-0 =111111

((450R - 144R) / 450R) * (VSPR - VGSP) + VGSP
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Reference
voltage

Macro adjustment value

VinP1 formula

VinP1

VRP1 5-0 = 000000

(430R / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000001

((430R -2R ) /450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000010

((430R - 4R ) /450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000011

((430R -6R )/ 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000100

((430R -8R )/450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000101

((430R - 10R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000110

((430R - 12R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 000111

((430R - 14R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 001000

((430R - 16R) / 450R) * (VSPR - VGSP) +VGSP

VRP1 5-0 = 001001

((430R - 18R ) / 450R) * (VSPR - VGSP)+VGSP.

VRP1 5-0 = 001010

((430R - 20R ) / 450R) * (VSPR -.VGSP) +VGSP

VRP1 5-0 = 001011

((430R - 22R ) / 450R) * (VSPR -VGSP) + VGSP

VRP1 5-0 = 001100

((430R - 24R ) / 450R) * (VSPR~VGSP)+VGSP

VRP1 5-0 =001101

((430R - 26R ) / 450R) * (VSPR -VGSP) + VGSP

VRP15-0 =001110

((430R - 28R ) / 450R) * (VSPR -VGSP) + VGSP

VRP1 5-0 =001111

((430R - 30R) / 450R) *(VSPR -VGSP) + VGSP

VRP1 5-0 = 010000

((430R - 32R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 010001

((430R - 34R) / 450R) *(VSPR - VGSP) + VGSP

VRP1 5-0 = 010010

((430R - 36R )£ 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 010011

((430R - 38R) / 450R)-* (VSPR - VGSPR) + VGSP

VRP1 5-0 = 010100

((430R.- 40R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 =010101

((430R-42R ) /'450R) * (VSPR - VGSP) + VGSP

VRP15-0 =010110

((430R - 44R ) / 450R) * (VSPR - VGSP) +VGSP

VRP1 5-0 = 010111

((430R - 46R) / 450R) *(VSPR - VGSP) + VGSP

VRP1 5-0 = 011000

((430R- 48R ) / 450R) *(VSPR -VGSP) + VGSP

VRP1 5-0 = 011001

((430R - 50R )./450R) *(VSPR - VGSP) + VGSP

VRP1 5-0 =011010

((430R - 52R )/ 450R). *(VSPR - VGSP) + VGSP

VRP1 5-0 =011011

((430R - 54R )/ 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 =011100

((430R - 56R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=011101

((430R.-58R ) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=011110

((430R - 60R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=011111

((430R - 62R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 100000

((430R - 64R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 100001

((430R - 66R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 =100010

((430R - 68R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0=100011

((430R - 70R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0=100100

((430R - 72R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 =100101

((430R - 74R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0=100110

((430R - 76R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 100111

((430R - 78R ) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0 = 101000

((430R - 80R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 ='101001

((430R - 82R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 101010

((430R - 84R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 101011

((430R - 86R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 =101100

((430R - 88R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=101101

((430R - 90R ) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=101110

((430R - 92R ) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=101111

((430R - 94R ) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 110000

((430R - 96R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0 =110001

((430R - 98R ) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=110010

((430R - 100R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 110011

((430R - 102R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 110100

((430R - 104R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=110101

((430R - 106R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=110110

((430R - 108R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 110111

((430R - 110R) / 450R) * (VSPR - VGSP) + VGSP

VRP1 5-0 = 111000

((430R - 112R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111001

((430R - 114R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111010

((430R - 116R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111011

((430R - 118R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111100

((430R - 120R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111101

((430R - 122R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111110

((430R - 124R) / 450R) * (VSPR - VGSP) + VGSP

VRP15-0=111111

((430R - 126R) / 450R) * (VSPR - VGSP) + VGSP
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-+ HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

n;% Himax

DATA SHEET V01

Reference
voltage

Macro adjustment value

VinP2 formula

VinP2

VRP2 5-0 = 000000

(420R / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 000001

((420R - 2R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 000010

((420R - 4R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 000011

((420R - 6R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 000100

((420R -8R )/ 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 000101

((420R - 10R) / 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 000110

((420R - 12R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 000111

((420R - 14R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 001000

((420R - 16R) / 450R) * (VSPR - VGSP) .+ VGSP

VRP2 5-0 = 001001

((420R - 18R ) / 450R) * (VSPR - VGSP).+ VGSP

VRP2 5-0 = 001010

((420R - 20R) / 450R) * (VSPR - VGSP). + VGSP

VRP2 5-0 = 001011

((420R - 22R ) / 450R) * (VSPR ~VGSPR) +VGSP

VRP2 5-0 = 001100

((420R - 24R ) / 450R) * (VSPR -VGSP)+ VGSP

VRP2 5-0 = 001101

((420R - 26R ) / 450R) * (VSPR.- VGSP) + VGSP

VRP2 5-0 = 001110

((420R - 28R) / 450R) *(VSPR.- VGSP) + VGSP.

VRP2 5-0 =001111

((420R - 30R) / 450R)* (VSPR - VGSP) + VGSP

VRP2 5-0 = 010000

((420R - 32R ) / 450R)* (VSPR - VGSP) + VGSP

VRP2 5-0 = 010001

((420R - 34R) [/450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 010010

((420R - 36R.) /1 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 010011

((420R - 38R ) 1.450R) * (VSPR - VGSPR) + VGSP

VRP2 5-0 = 010100

((420R -/40R )/ 450R) * (VSPR=VGSP) + VGSP

VRP2 5-0 = 010101

((420R- 42R") I'450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 010110

((420R.- 44R ) / 450R) * (VSPR - VGSP)'+ VGSP

VRP2 5-0 = 010111

((420R - 46R ) / 450R)*(VSPR -VGSP) + VGSP

VRP2 5-0 = 011000

((420R - 48R ) / 450R)* (VSPR - VGSP) + VGSP

VRP2 5-0 = 011001

((420R - 50R") /450R).* (VSPR - VGSP) + VGSP

VRP2 5-0 = 011010

((420R - 52R") I'450R)*(VSPR - VGSP) + VGSP

VRP2 5-0 = 011011

((420R - 54R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =011100

((420R - 56R ) /-450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 011101

((420R - 58R ) /'450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 011110

((420R.- 60R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP25-0 =011111

((420R.- 62R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 100000

((420R - 64R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 100001

((420R - 66R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 100010

((420R - 68R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 =100011

((420R - 70R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 100100

((420R - 72R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2-5-0 = 100101

((420R - 74R) [ 450R) * (VSPR - VGSP) + VGSP

VRP2'5-0.=100110

((420R - 76R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP25-0.= 100111

((420R - 78R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2.5-0 = 101000

((420R - 80R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 101001

((420R - 82R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 101010

((420R - 84R) / 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 = 101011

((420R - 86R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 101100

((420R - 88R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =101101

((420R - 90R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP2 5-0 =101110

((420R - 92R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP25-0=101111

((420R - 94R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 110000

((420R - 96R ) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =110001

((420R - 98R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =110010

((420R - 100R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =110011

((420R - 102R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 = 110100

((420R - 104R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0 =110101

((420R - 106R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =110110

((420R - 108R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0 =110111

((420R - 110R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =111000

((420R - 112R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0 =111001

((420R - 114R) / 450R) * (VSPR - VGSP) + VGSP

VRP2 5-0 =111010

((420R - 116R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0=111011

((420R - 118R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0=111100

((420R - 120R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0=111101

((420R - 122R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0 =111110

((420R - 124R) / 450R) * (VSPR - VGSP) + VGSP

VRP25-0=111111

((420R - 126R) / 450R) * (VSPR - VGSP) + VGSP
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-+ HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

n;% Himax

DATA SHEET V01

Reference
voltage

Macro adjustment value

VinP14 formula

VinP14

VRP3 5-0 = 000000

(156R / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 000001

((156R - 2R )/ 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 000010

((156R - 4R )/ 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 000011

((156R - 6R )/ 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 000100

((156R -8R )/ 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 000101

((156R - 10R) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 000110

((156R - 12R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 000111

((156R - 14R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 001000

((156R - 16R ) / 450R) * (VSPR - VGSP)+VGSP

VRP3 5-0 = 001001

((156R - 18R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 001010

((156R - 20R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 001011

((156R - 22R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 001100

((156R - 24R ) / 450R) * (VSPR“VGSP) +VGSP

VRP3 5-0 = 001101

((156R - 26R) / 450R) * (VSPR- VGSP)+VGSP

VRP3 5-0 = 001110

((156R - 28R ) / 450R) * (VSPR -VGSP) + VGSP

VRP3 5-0 =001111

((156R - 30R) / 450R) * (VSPR =VGSP) + VGSP

VRP3 5-0 = 010000

((156R - 32R ) / 450R)*(VSPR- VGSP) + VGSP

VRP3 5-0 = 010001

((156R - 34R) / 450R) *(VSPR - VGSP) + VGSP.

VRP3 5-0 = 010010

((156R - 36R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 010011

((156R - 38R )./ 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 010100

((156R - 40R) / 450R)* (VSPR - VGSP) + VGSP

VRP3 5-0 = 010101

((156R - 42R ) /450R) * (VSPR -VGSP) + VGSP

VRP3 5-0 = 010110

((156R-44R )1 450R) * (VSPR - VGSP) i+ VGSP

VRP3 5-0 = 010111

((156R -46R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 011000

((156R- 48R ) / 450R) *(VSPR -VGSP) + VGSP

VRP3 5-0 = 011001

((156R.-50R ) / 450R) * (VSRR - VGSP) + VGSP.

VRP3 5-0 = 011010

((156R - 52R )/450R) *(VSPR - VGSP) + VGSP

VRP3 5-0 =011011

((156R - 54R )1 450R) *(VSPR - VGSP) + VGSP

VRP35-0 =011100

((156R - 56R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 =011101

((156R - 58R.) /'450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 =011110

((156R~60R ) /450R) * (VSPR - VGSP) + VGSP

VRP35-0=011111

((156R -62R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 100000

((156R -64R") / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 100001

((156R - 66R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 100010

((156R- 68R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 100011

((156R - 70R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 100100

((156R - 72R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 100101

((156R - 74R) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0.= 100110

((156R - 76R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0=100111

((156R - 78R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 =101000

((156R - 80R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 101001

((156R - 82R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP35-0 = 101010

((156R - 84R ) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=101011

((156R - 86R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 =101100

((156R - 88R) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 =101101

((156R - 90R) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 101110

((156R - 92R ) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=101111

((156R - 94R ) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 110000

((156R - 96R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 110001

((156R - 98R) / 450R) * (VSPR - VGSP) + VGSP.

VRP3 5-0 = 110010

((156R - 100R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 110011

((156R - 102R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0 =110100

((156R - 104R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=110101

((156R - 106R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 110110

((156R - 108R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 = 110111

((156R - 110R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 =111000

((156R - 112R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=111001

((156R - 114R) / 450R) * (VSPR - VGSP) + VGSP

VRP3 5-0 =111010

((156R - 116R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=111011

((156R - 118R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=111100

((156R - 120R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=111101

((156R - 122R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=111110

((156R - 124R) / 450R) * (VSPR - VGSP) + VGSP

VRP35-0=111111

((156R - 126R) / 450R) * (VSPR - VGSP) + VGSP
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Reference
voltage

Macro adjustment value

VinP15 formula

VinP15

VRP4 5-0 = 000000

(146R / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000001

((146R - 2R )/ 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000010

((146R - 4R )/ 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000011

((146R - 6R_ )/ 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000100

((146R -8R )/ 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000101

((146R - 10R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000110

((146R - 12R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 000111

((146R - 14R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 001000

((146R - 16R) / 450R) * (VSPR - VGSP).+ VGSP.

VRP4 5-0 = 001001

((146R - 18R ) / 450R) * (VSPR - VGSP).+ VGSP

VRP4 5-0 = 001010

((146R - 20R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 001011

((146R - 22R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 001100

((146R - 24R ) / 450R) * (VSPR ~VGSPR) +VGSP

VRP4 5-0 = 001101

((146R - 26R ) / 450R) * (VSPR - VGSP)+ VGSP

VRP4 5-0 =001110

((146R - 28R ) / 450R) * (VSPR.- VGSP) + VGSP

VRP4 5-0 = 001111

((146R - 30R) / 450R) *(VSPR - VGSP) + VGSP

VRP4 5-0 = 010000

((146R - 32R) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 010001

((146R - 34R ) / 450R)* (VSPR - VGSP) + VGSP

VRP4 5-0 = 010010

((146R - 36R) //450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 010011

((146R - 38R ) [ 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 010100

((146R - 40R ) /.450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 010101

((146R -42R )/ 450R) * (VSPR-VGSP) + VGSP

VRP4 5-0 = 010110

((146R .- 44R-) ['450R) * (VSPR -VGSPR) + VGSP

VRP4 5-0 = 010111

((146R.- 46R) / 450R) * (VSPR - VGSP)'+ VGSP

VRP4 5-0 = 011000

((146R - 48R ) / 450R) *(VSPR-VGSP) + VGSP

VRP4 5-0 = 011001

((146R - 50R ) / 450R)™*(VSPR - VGSP) + VGSP

VRP4 5-0 = 011010

((146R - 52R)1-450R).* (VSPR - VGSP) + VGSP

VRP4 5-0 = 011011

((146R - 54R") '450R)-*(VSPR - VGSP) + VGSP

VRP4 5-0 = 011100

((146R - 56R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 =011101

((146R - 58R )/-450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =011110

((146R - 60R ) 1450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 011111

((146R.- 62R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 100000

((146R.- 64R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 100001

((146R - 66R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 100010

((146R - 68R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 100011

((146R - 70R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =100100

((146R - 72R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 10010%

((146R - 74R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4.5-0 = 100110

((146R - 76R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0=100111

((146R - 78R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4.5-0.= 101000

((146R - 80R) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 101001

((146R - 82R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 101010

((146R - 84R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 101011

((146R - 86R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 101100

((146R - 88R) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 =101101

((146R - 90R ) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0 =101110

((146R - 92R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =101111

((146R - 94R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 110000

((146R - 96R ) / 450R) * (VSPR - VGSP) + VGSP.

VRP4 5-0 = 110001

((146R - 98R ) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 110010

((146R - 100R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =110011

((146R - 102R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =110100

((146R - 104R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =110101

((146R - 106R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 = 110110

((146R - 108R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =110111

((146R - 110R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =111000

((146R - 112R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0=111001

((146R - 114R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0=111010

((146R - 116R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0 =111011

((146R - 118R) / 450R) * (VSPR - VGSP) + VGSP

VRP4 5-0 =111100

((146R - 120R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0=111101

((146R - 122R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0=111110

((146R - 124R) / 450R) * (VSPR - VGSP) + VGSP

VRP45-0=111111

((146R - 126R) / 450R) * (VSPR - VGSP) + VGSP
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Reference
voltage

Macro adjustment value

VinP16 formula

VinP16

VRPS5 5-0 = 000000

(144R / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000001

((144R - 2R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000010

((144R - 4R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000011

((144R - 6R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000100

((144R - 8R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000101

((144R - 10R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000110

((144R - 12R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 000111

((144R - 14R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 001000

((144R - 16R) / 450R) * (VSPR - VGSP) .+ VGSP

VRPS5 5-0 = 001001

((144R - 18R) / 450R) * (VSPR - VGSP).+ VGSP

VRPS5 5-0 = 001010

((144R - 20R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 001011

((144R - 22R ) / 450R) * (VSPR <~ VGSP) + VGSP

VRPS5 5-0 = 001100

((144R - 24R) / 450R) * (VSPR -VGSP) + VGSP

VRPS5 5-0 = 001101

((144R - 26R) / 450R) * (VSPR- VGSP) + VGSP

VRPS5 5-0 = 001110

((144R - 28R ) / 450R) *(VSPR.- VGSP) + VGSP

VRPS5 5-0 = 001111

((144R - 30R) / 450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 010000

((144R - 32R) / 450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 010001

((144R - 34R) [/450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 010010

((144R - 36R\) /. 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 010011

((144R - 38R) /1450R) * (VSPR -VGSPR) + VGSP

VRPS5 5-0 = 010100

((144R - 40R )/ 450R) * (VSPR =VGSP) + VGSP.

VRPS5 5-0 = 010101

((144R- 42R") [ 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 010110

((144R- 44R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 010111

((244R - 46R) / 450R)*(VSPR~VGSP) + VGSP

VRPS5 5-0 = 011000

((144R- 48R ) / 450R) * (VSPR.- VGSP) + VGSP.

VRPS5 5-0 = 011001

((144R - 50R") I'450R)-* (VSPR - VGSP) + VGSP

VRPS5 5-0 = 011010

((144R - 52R") / 450R) *(VSPR - VGSP) + VGSP

VRPS5 5-0 = 011011

((144R - 54R) [ 450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 011100

((144R - 56R ) /450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 011101

((144R - 58R ) I 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 011110

((144R- 60R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 011111

((144R- 62R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 100000

((144R - 64R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 100001

((144R - 66R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 100010

((144R - 68R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =100011

((144R - 70R) / 450R) * (VSPR - VGSP) + VGSP

VRP5 5-0 =.100100

((144R - 72R) / 450R) * (VSPR - VGSP) + VGSP.

VRP55-0 = 100101

((144R - 74R ) / 450R) * (VSPR - VGSP) + VGSP

VRP5 5-0'= 100110

((144R - 76R) / 450R) * (VSPR - VGSP) + VGSP

VRP55-0=100111

((144R - 78R ) [ 450R) * (VSPR - VGSP) + VGSP.

VRP5.5-0 = 101000

((144R - 80R) / 450R) * (VSPR - VGSP) + VGSP.

VRPS 5-0 = 101001

((144R - 82R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS 5-0 = 101010

((144R - 84R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 101011

((144R - 86R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 101100

((144R - 88R) / 450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 101101

((144R - 90R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =101110

((144R - 92R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 101111

((144R - 94R) [ 450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 110000

((144R - 96R) / 450R) * (VSPR - VGSP) + VGSP.

VRPS5 5-0 = 110001

((144R - 98R ) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 110010

((144R - 100R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =110011

((144R - 102R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =110100

((144R - 104R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 110101

((144R - 106R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 = 110110

((144R - 108R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =110111

((144R - 110R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =111000

((144R - 112R) / 450R) * (VSPR - VGSP) + VGSP

VRP5 5-0 =111001

((144R - 114R) / 450R) * (VSPR - VGSP) + VGSP

VRP5 5-0 =111010

((144R - 116R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =111011

((144R - 118R) / 450R) * (VSPR - VGSP) + VGSP

VRPS5 5-0 =111100

((144R - 120R) / 450R) * (VSPR - VGSP) + VGSP

VRP55-0=111101

((144R - 122R) / 450R) * (VSPR - VGSP) + VGSP

VRP55-0=111110

((144R - 124R) / 450R) * (VSPR - VGSP) + VGSP

VRP55-0=111111

VGSP
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REIETEE Macro adjustment value VinP5 formula
voltage
VinP5 PRPO 6-0 = 0000000 (350R / 450R) (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000001

((350R - 2R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000010

((350R - 4R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000011

((350R — 6R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000100

((350R — 8R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000101

((350R — 10R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000110

((350R — 12R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0000111

((350R - 14R) / 450R) * (VSPR - VGSP) ¥ VGSP

PRPO 6-0 = 0001000

((350R — 16R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0001001

((350R — 18R) / 450R) * (VSPR - VGSP)+ VGSP

PRPO 6-0 = 0001010

((350R — 20R) / 450R) * (VSPR -VGSP) *VGSP

PRPO 6-0 = 0001011

((350R — 22R) / 450R) * (VSPR ~V/GSP) + VGSP

PRPO 6-0 = 0001100

((350R — 24R) / 450R) * (VSPR~VGSP) +VGSP

PRPO 6-0 = 0001101

((350R — 26R) / 450R) * (VSPR.- VGSP) + VGSP

PRPO 6-0 = 0001110

((350R — 28R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0001111

((350R — 30R) / 450R) *(VSPR -VGSP) + VGSP

PRPO 6-0 = 0010000

((350R — 32R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0010001

((350R - 34R) / 450R).* (VSPR - VGSP) + VGSP

PRPO 6-0 = 0010010

((350R — 36R)/.450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0010011

((350R — 38R)/ 450R).*(VSPR - VGSP) ¥ VGSP

PRPO 6-0 = 0010100

((350R— 40R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0010101

((350R = 42R) /-450R) * (VSPR - VGSP)+ VGSP

PRPO 6-0 = 0010110

((350R—44R) 7 450R) * (VSPR - VGSP)4 VGSP

PRPO 6-0 = 0010111

((350R = 46R) / 450R) * (VSPR - YGSP) + VGSP

PRPO 6-0 = 0011000

((350R = 48R) / 450R)* (VSPR -VGSP) + VGSP

PRPO 6-0 = 0011001

((350R — 50R) [.450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0011010

((350R — 52R) /450R) *(VSPR - VGSP) + VGSP

PRPO 6-0 = 0011011

((350R - 54R)/ 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0011100

((350R — 56R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0011101

((350R — 58R) /450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0011110

((350R —6OR) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0011111

((350R'=.62R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0100000

((350R = 64R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0100001

((350R = 66R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0100010

((350R- 68R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 =.0100011

((350R — 70R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 =0100100

((350R — 72R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0'=0100101

((350R — 74R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0100110

((350R — 76R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0100111

((350R — 78R) / 450R) * (VSPR - VGSP) + VGSP

PRP06-0 = 0101000

((350R — 80R) / 450R) * (VSPR - VGSP) + VGSP

PRP0'6-0 = 0101001

((350R — 82R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0101010

((350R - 84R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0101011

((350R — 86R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0101100

((350R — 88R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0101101

((350R — 90R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0101110

((350R — 92R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0101111

((350R — 94R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110000

((350R — 96R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110001

((350R — 98R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110010

((350R — 100R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110011

((350R — 102R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110100

((350R — 104R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110101

((350R — 106R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110110

((350R — 108R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0110111

((350R — 110R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111000

((350R — 112R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111001

((350R — 114R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111010

((350R — 116R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111011

((350R — 118R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111100

((350R — 120R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111101

((350R — 122R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111110

((350R - 124R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 0111111

((350R — 126R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 1000000

((350R — 128R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 1000001

((350R — 130R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 1000010

((350R - 132R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 1000011

((350R — 134R) / 450R) * (VSPR - VGSP) + VGSP

PRPO 6-0 = 1000100

((350R — 136R) / 450R) * (VSPR - VGSP) + VGSP
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PRPO 6-0 = 1000101 ((350R — 138R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1000110 ((350R — 140R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1000111 ((350R — 142R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001000 ((350R — 144R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001001 ((350R — 146R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001010 ((350R — 148R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001011 ((350R — 150R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001100 ((350R - 152R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001101 ((350R — 154R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001110 ((350R — 156R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1001111 ((350R — 158R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1010000 ((350R — 160R) / 450R) * (VSPR - VGSP)+ VGSP
PRPO 6-0 = 1010001 ((350R — 162R) / 450R) * (VSPR - VGSP) + VGSP
PRPO 6-0 = 1010010 ((350R — 164R) / 450R) * (VSPR - VGSP).+ VGSP
PRPO 6-0 = 1010011 ((350R — 166R) / 450R) * (VSPR~VGSP) + VGSP
PRPO 6-0 = 1010100 ((350R — 168R) / 450R) * (VSRR -VGSP) + VGSP
PRPO 6-0 = 1010101 ((350R — 170R) / 450R) * (VSPR -VGSP) + VGSP
PRPO 6-0 = 1010110 ((350R — 172R) / 450R) * (VSPR.- VGSP) + VGSP
PRPO 6-0 = 1010111 ((350R - 174R) / 450R) * (VSPR.- VGSP) + VGSP
PRPO 6-0 = 1011000 inhibit
PRPO 6-0 = 1011001 inhibit
PRPO 6-0 = 1011010 inhibit
PRPO 6-0 = 1011011 inhibit
PRPO 6-0 = 1011100 inhibit
PRPO 6-0 = 1011101 inhibit
PRPO 6-0 = 1011110 inhibit
PRPO 6-0 = 1011111 inhibit
PRPO 6-0 = 1100000 inhibit
PRPO 6-0 = 1100001 inhibit
PRPO 6-0 = 1100010 inhibit
PRPO 6-0 = 1100011 inhibit
PRPO 6-0 = 1100100 inhibit
PRPO 6-0 = 1100101 inhibit
PRPO 6-0 = 1100110 inhibit
PRPO 6-0 = 1100111 inhibit
PRPO 6-0 = 1101000 inhibit
PRPO 6-0 = 1101001 inhibit
PRPO 6-0 = 1101010 inhibit
PRPO 6-0 = 1101011 inhibit
PRPO 6-0.=1101100 inhibit
PRPO 6-0.=1101101 inhibit
PRPO0.6-0=1101110 inhibit
PRP0.6-0 =1101111 inhibit
PRPO 6-0.= 1110000 inhibit
PRPO 6-0 = 1110001 inhibit
PRPO 6-0 = 1110010 inhibit
PRPO 6-0 = 1110011 inhibit
PRPO 6-0 = 1110100 inhibit
PRPO 6-0 = 1110102 inhibit
PRPO 6-0 = 1110110 inhibit
PRPO 6-0 = 1110111 inhibit
PRPO 6-0 = 1111000 inhibit
PRPO 6-0 = 1111001 inhibit
PRPO 6-0 = 1111010 inhibit
PRPO 6-0 = 1111011 inhibit
PRPO 6-0 = 1111100 inhibit
PRPO 6-0 = 1111101 inhibit
PRPO 6-0 = 1111110 inhibit
PRPO 6-0 = 1111111 inhibit
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Reference
voltage

Macro adjustment value

VinP11 formula

VinP11

PRP1 6-0 = 0000000

(274R 1 450R) (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000001

((274R - 2R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000010

((274R - 4R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000011

((274R — 6R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000100

((274R — 8R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000101

((274R — 10R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000110

((274R — 12R) ] 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0000111

((274R - 14R) / 450R) * (VSPR - VGSP) ¥ VGSP

PRP1 6-0 = 0001000

((274R — 16R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0001001

((274R — 18R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0001010

((274R — 20R) / 450R) * (VSPR -VGSP) #VGSP

PRP1 6-0 = 0001011

((274R — 22R) / 450R) * (VSPR ~VGSP) + VGSP

PRP1 6-0 = 0001100

((274R = 24R) ] 450R) * (VSPR~VGSP) +VGSP

PRP1 6-0 = 0001101

((274R — 26R) ] 450R) * (VSPR.- VGSP) + VGSP

PRP1 6-0 = 0001110

((274R — 28R)  450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0001111

((274R — 30R) / 450R) *(VSPR -VGSP) + VGSP

PRP1 6-0 = 0010000

((274R — 32R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0010001

((274R - 34R) ] 450R).* (VSPR - VGSP) + VGSP

PRP1 6-0 = 0010010

((274R — 36R) /.450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0010011

((274R — 38R)/ 450R).* (VSPR - VGSP) ¥ VGSP

PRP1 6-0 = 0010100

((274R— 40R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0010101

((274R = 42R) 1-450R) * (VSPR - VGSP)+ VGSP

PRP1 6-0 = 0010110

(274R=42R) T450R) * (VSPR - VGSP)4 VGSP

PRP1 6-0 = 0010111

((274R = 46R) | 450R) * (VSPR - YGSP) + VGSP

PRP1 6-0 = 0011000

((274R = 48R) | 450R)* (VSPR -VGSP) + VGSP

PRP1 6-0 = 0011001

((274R - 50R) [ 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0011010

((274R — 52R) /- 450R) *(VSPR - VGSP) + VGSP

PRP1 6-0 = 0011011

((274R - 54R)/ 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0011100

((274R — 56R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0011101

((274R = 58R) 1 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0011110

((274R —60R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0011111

((274R'=62R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0100000

((274R - 64R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0100001

((274R = 66R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0100010

((274R- 68R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 =.0100011

((274R — 70R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 =0100100

((274R — 72R) ] 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0'=0100101

((274R — 74R) ] 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0100110

((274R — 76R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0100111

((274R = 78R) / 450R) * (VSPR - VGSP) + VGSP

PRP16-0 = 0101000

((274R — 80R) / 450R) * (VSPR - VGSP) + VGSP

PRP16-0 = 0101001

((274R — 82R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0101010

((274R - 84R) ] 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0101011

((274R — 86R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0101100

((274R — 88R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0101101

((274R — 90R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0101110

((274R — 92R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0101111

((274R — 94R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110000

((274R — 96R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110001

((274R — 98R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110010

((274R — 100R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110011

((274R = 102R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110100

((274R — 104R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110101

((274R = 106R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110110

((274R — 108R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0110111

((274R — 110R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111000

((274R = 112R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111001

((274R — 114R) | 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111010

((274R = 116R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111011

((274R — 118R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111100

((274R — 120R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111101

((274R = 122R) ] 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111110

((274R - 124R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 0111111

((274R = 126R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 1000000

((274R — 128R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 1000001

((274R = 130R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 1000010

((274R - 132R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 1000011

((274R — 134R) / 450R) * (VSPR - VGSP) + VGSP

PRP1 6-0 = 1000100

((274R — 136R) / 450R) * (VSPR - VGSP) + VGSP
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PRP1 6-0 = 1000101 ((274R — 138R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1000110 ((274R — 140R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1000111 ((274R — 142R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001000 ((274R — 144R) | 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001001 ((274R — 146R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001010 ((274R — 148R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001011 ((274R — 150R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001100 ((274R - 152R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001101 ((274R - 154R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001110 ((274R — 156R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1001111 ((274R - 158R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1010000 ((274R — 160R) / 450R) * (VSPR - VGSP)+ VGSP
PRP1 6-0 = 1010001 ((274R — 162R) / 450R) * (VSPR - VGSP) + VGSP
PRP1 6-0 = 1010010 ((274R — 164R) / 450R) * (VSPR - VGSP).+ VGSP
PRP1 6-0 = 1010011 ((274R — 166R) / 450R) * (VSPR~VGSP) + VGSP
PRP1 6-0 = 1010100 ((274R — 168R) / 450R) * (VSRR -VGSP) + VGSP
PRP1 6-0 = 1010101 ((274R — 170R) / 450R) * (VSPR -VGSP) + VGSP
PRP1 6-0 = 1010110 ((274R — 172R) / 450R) * (VSPR.- VGSP) + VGSP
PRP1 6-0 = 1010111 ((274R - 174R) | 450R) * (VSPR .- VGSP) + VGSP
PRP1 6-0 = 1011000 inhibit
PRP1 6-0 = 1011001 inhibit
PRP1 6-0 = 1011010 inhibit
PRP1 6-0 = 1011011 inhibit
PRP1 6-0 = 1011100 inhibit
PRP1 6-0 = 1011101 inhibit
PRP1 6-0 = 1011110 inhibit
PRP1 6-0 = 1011111 inhibit
PRP1 6-0 = 1100000 inhibit
PRP1 6-0 = 1100001 inhibit
PRP1 6-0 = 1100010 inhibit
PRP1 6-0 = 1100011 inhibit
PRP1 6-0 = 1100100 inhibit
PRP1 6-0 = 1100101 inhibit
PRP1 6-0 = 1100110 inhibit
PRP1 6-0 = 1100111 inhibit
PRP1 6-0 = 1101000 inhibit
PRP1 6-0 = 1101001 inhibit
PRP1 6-0 = 1101010 inhibit
PRP1 6-0 = 1101011 inhibit
PRP1 6-0.=1101100 inhibit
PRP1 6-0.=1101101 inhibit
PRP1.6-0=1101110 inhibit
PRP1.6-0 =1101111 inhibit
PRP1 6-0.= 1110000 inhibit
PRP1 6-0 = 1110001 inhibit
PRP1 6-0 = 1110010 inhibit
PRP1 6-0 = 1110011 inhibit
PRP1 6-0 = 1110100 inhibit
PRP1 6-0 = 1110102 inhibit
PRP1 6-0 = 1110110 inhibit
PRP1 6-0 = 1110111 inhibit
PRP1 6-0 = 1111000 inhibit
PRP1 6-0 = 1111001 inhibit
PRP1 6-0 = 1111010 inhibit
PRP1 6-0 = 1111011 inhibit
PRP1 6-0 = 1111100 inhibit
PRP1 6-0 = 1111101 inhibit
PRP1 6-0 = 1111110 inhibit
PRP1 6-0 = 1111111 inhibit
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Reference
voltage

Macro adjustment value

VinP3 formula

PKPO 4-0 = 00000

(47R/ 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00001

(47R = 1R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00010

((47R = 2R)  48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00011

((47R = 3R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00100

((47R — 4R) ] 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00101

((47R = 5R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00110

((47R = 6R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 00111

((47R = 7R) 1 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 01000

((47R = 8R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 01001

((47R = 9R) / 48R) * (VinP2 - VinP5) #VinP5

PKPO 4-0 = 01010

((47R - 10R) / 48R) * (VinP2 - VinP5) ¥ VinP5

PKPO 4-0 = 01011

((47R - 11R)  48R) * (VinP2 - VinP5) ¥ VinP5

PKPO 4-0 = 01100

((47R - 12R) / 48R) * (VinP2 -VinP5).+VinP5

PKPO 4-0 = 01101

((47R - 13R) / 48R) * (VinP2_- VinP5).* VinP5

PKPO 4-0 = 01110

((47R - 14R) ] 48R) * (VinP2- VinP5) + VinP5

PKPO 4-0 = 01111

((47R - 15R) / 48R) * (VinP2.- VinP5) + VinP5

VinP3

PKPO 4-0 = 10000

((47R - 16R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 10001

((47R - 17R) / 48R)* (VinP2 - VinP5) + VinP5

PKPO 4-0 = 10010

((47R - 18R)/48R)* (VinP2 - VinP5)* VinP5

PKPO 4-0 = 10011

((47R - 19R)/ 48R)* (VinP2 - VinP5) '+ VinP5

PKPO 4-0 = 10100

((47R - 20R) / 48R) * (VinP2 - VinP5)+ VinP5

PKPO 4-0 = 10101

(47TR=21R)/-48R) * (VinP2. VinR5) +VinP5

PKPO 4-0 = 10110

((47R -22R) 7 48R) * (VinP2 £ VinP5) +VinP5

PKPO 4-0 = 10111

(47R- 23R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 11000

((47R.- 24R) / 48R) ¥ (VinP2.- VinR5) + VinP5

PKPO 4-0 = 11001

((47R - 25R) [48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 11010

((47R - 26R) /48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 11011

((47R - 27R)/ 48R) *(VinP2 - VinP5) + VinP5

PKPO 4-0 = 11100

((47R - 28R) /'48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 11101

((47R - 29R) 748R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 11110

((47R -30R) / 48R) * (VinP2 - VinP5) + VinP5

PKPO 4-0 = 11111

((47R- 31R) / 48R) * (VinP2 - VinP5) + VinP5
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Reference
voltage

Macro adjustment value

VinP4 formula

PKP1 4-0 = 00000

(32R / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00001

((32R - 1R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00010

((32R - 2R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00011

((32R - 3R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00100

((32R - 4R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00101

((32R - 5R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00110

((32R - 6R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 00111

((32R - 7R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 01000

((32R - 8R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 01001

((32R - 9R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 01010

((32R - 10R) / 48R) * (VinP2 - VinP5) +VinP5

PKP1 4-0 = 01011

((32R - 11R) / 48R) * (VinP2 - VinP5) # VinP5

PKP1 4-0 = 01100

((32R - 12R) / 48R) * (VinP2 -VinP5) ¥ VinP5

PKP1 4-0 = 01101

((32R - 13R) / 48R) * (VinP2 - VinP5) +VinP5

PKP1 4-0 = 01110

((32R - 14R) / 48R) * (VinP2 - VinP5) ¥ VinP5

VinP4

PKP1 4-0 = 01111

((32R - 15R) / 48R) * (VinP2.- VinP5) + VinP5

PKP1 4-0 = 10000

((32R - 16R) / 48R) * (VinP2.- VinP5) + VinP5

PKP1 4-0 = 10001

((32R - 17R) / 48R) * (VinP2 - VinP5) + VinP5

PKP1 4-0 = 10010

((32R - 18R) / 48R)* (VinP2 - VinP5) + VinP5

PKP1 4-0 = 10011

((32R - 19R)/ 48R)* (VinP2 - VinP5) 4 VinP5

PKP1 4-0 = 10100

((32R - 20R)./ 48R) * (VinP2 - VinP5).+ VinP5

PKP1 4-0 = 10101

((32R - 2IR) 7 48R) * (VinP2 - VinP5)+ VinP5

PKP1 4-0 = 10110

((32R~22R)/48R) * (VinP2 ~VinP5) +.VinP5

PKP1 4-0 = 10111

((32R -.23R)/48R) * (VinP2 - VinP5) +.VinP5

PKP1 4-0 = 11000

((32R- 24R) / 48R) * (VinP2.- VinP5) + VinP5

PKP1 4-0 = 11001

((32R - 25R) / 48R) */(VinP2.- VinP5) + VinP5

PKP1 4-0 = 11010

((32R - 26R) / 48R) * (VinP2/- VinP5) + VinP5

PKP1 4-0 = 11011

((32R - 27R)1-48R) *(VinP2 - VinP5) + VinP5

PKP1 4-0 = 11100

((32R - 28R)// 48R)™(VinP2 - VinP5) + VinP5

PKP1 4-0 = 11101

((32R - 29R) 148R) */(VinP2 - VinP5) + VinP5

PKP1 4-0 = 11110

((32R - 30R)/-48R)™* (VinP2 - VinP5) + VinP5

PKP1 4-0 = 11111

((32R-81R)/ 48R) * (VinP2 - VinP5) + VinP5

Table 5.21: VinP4

Reference
voltage

Macro adjustment value

VinP6 formula

PKP2 4-0-= 00000

(220R / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0'= 00001

((220R - 3R) / 223R) * (VinP5 - VinP11) + VinP1L

PKP24-0 =00010

((220R - 6R) / 223R) * (VinP5 - VinP11) + VinP1L

PKP24-0.= 00011

((220R - 9R) / 223R) * (VinP5 - VinP11) + VinP1l

PKP2 4-0 = 00100

((220R - 12R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2'4-0 = 00101

((220R - 15R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 =00110

((220R - 18R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 00111

((220R - 21R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01000

((220R - 24R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01001

((220R - 27R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01010

((220R - 30R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01011

((220R - 33R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01100

((220R - 36R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01101

((220R - 39R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 01110

((220R - 42R) / 223R) * (VinP5 - VinP11) + VinP11

VinP6

PKP2 4-0 = 01111

((220R - 45R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10000

((220R - 48R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10001

((220R - 51R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10010

((220R - 54R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10011

((220R - 57R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10100

((220R - 60R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10101

((220R - 63R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10110

((220R - 66R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 10111

((220R - 69R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11000

((220R - 72R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11001

((220R - 75R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11010

((220R - 78R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11011

((220R - 81R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11100

((220R - 84R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11101

((220R - 87R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11110

((220R - 90R) / 223R) * (VinP5 - VinP11) + VinP11

PKP2 4-0 = 11111

((220R - 93R) / 223R) * (VinP5 - VinP11) + VinP11

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

Table 5.22: VinP6

For Truly Only

-P.82-

October, 2011



* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

el%"j Himax

DATA SHEET V01

REIETEE Macro adjustment value VinP7 formula

voltage
PKP3 4-0 = 00000 (193R / 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 00001 ((193R - 3R) / 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 00010 ((193R - 6R) / 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 00011 ((193R - 9R) / 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 00100 ((193R - 12R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP3 4-0 = 00101 ((193R - 15R) / 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 00110 ((193R - 18R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP3 4-0 = 00111 ((193R - 21R) / 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 01000 ((193R - 24R) / 223R) * (VinP5 - VinP11) +VinP11
PKP3 4-0 = 01001 ((193R - 27R) / 223R) * (VIinP5 - VinP11) + VinR11
PKP3 4-0 = 01010 ((193R - 30R) / 223R) * (VinP5 - VinP11)+VinP11
PKP3 4-0 = 01011 ((193R - 33R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP3 4-0 = 01100 ((193R - 36R) / 223R) * (VinP5 -VinP11) + VinP11
PKP3 4-0 = 01101 ((193R - 39R) / 223R) * (VinP5-VinP11) +.VinP11
PKP3 4-0 = 01110 ((193R - 42R) / 223R) * (VIinP5 - VinP11) + VinP11

VinP7 PKP3 4-0 = 01111 ((193R - 45R) / 223R) * (VinP5.- VinP11) + VinP11
PKP3 4-0 = 10000 ((193R - 48R) / 223R) * (VINP5 - VinP11) + VinP11
PKP3 4-0 = 10001 ((193R - 51R) / 223R) * (VinP5 -VinP11) + VinP11
PKP3 4-0 = 10010 ((193R - 54R) / 223R)-* (VInP5 - VinP11) + VinP11
PKP3 4-0 = 10011 ((193R - 57R) /.223R)* (VinP5 - VinP11),+ VinP11
PKP3 4-0 = 10100 ((193R - 60R)/ 223R) * (VInP5 - VinP11) + VinP11
PKP3 4-0 = 10101 ((193R.- 63R) / 223R) * (VIinP5 - VinP11) +VinP11
PKP3 4-0 = 10110 ((193R~66R) /-223R) * (VinP5+VinP11)+ VinP11
PKP3 4-0 = 10111 ((193R- 69R) 1-223R) * (VInP5 = VinP11) # VinP11
PKP3 4-0 = 11000 ((193R-72R)/ 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 11001 ((193R- 75R) / 223R) *(VinP5 -VinP11) + VinP11
PKP3 4-0 = 11010 ((T93R.- 78R) / 223R) * (VinR5 - VinP11) + VinP11
PKP3 4-0 = 11011 ((193R - 81R)/ 223R) *(VinP5 - VinP11) + VinP11
PKP3 4-0 = 11100 ((193R - 84R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP3 4-0 = 11101 ((193R - 87R)./ 223R) * (VinP5 - VinP11) + VinP11
PKP3 4-0 = 11110 ((193R - 90R) /'223R) * (VIinP5 - VinP11) + VinP11
PKP3 4-0 = 11111 ((193R = 93R) / 223R) * (VinP5 - VinP11) + VinP11

Table 5.23: VinP7
ngftfgge Macro adjustment value VinP8 formula

PKP4 4-0.= 00000 (158R / 223R) * (VInP5 - VinP11) + VinP11
PKP4 4-0,='00001 ((158R - 3R) / 223R) * (VinP5 - VinP11) + VinP11
PKP44-0.= 00010 ((158R - 6R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4'4-0,= 00011 ((158R - 9R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4.4-0 = 00100 ((158R - 12R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4'4-0 = 00101 ((158R - 15R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 =00110 ((158R - 18R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4 4-0 = 00111 ((158R - 21R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 01000 ((158R - 24R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 01001 ((158R - 27R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 01010 ((158R - 30R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 01011 ((158R - 33R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4 4-0 = 01100 ((158R - 36R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 01101 ((158R - 39R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 01110 ((158R - 42R) / 223R) * (VinP5 - VinP11) + VinP11

VinP8 PKP4 4-0 = 01111 ((158R - 45R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 10000 ((158R - 48R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4 4-0 = 10001 ((158R - 51R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 10010 ((158R - 54R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 10011 ((158R - 57R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 10100 ((158R - 60R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 10101 ((158R - 63R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4 4-0 = 10110 ((158R - 66R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 10111 ((158R - 69R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4 4-0 = 11000 ((158R - 72R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 11001 ((158R - 75R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 11010 ((158R - 78R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP4 4-0 = 11011 ((158R - 81R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 11100 ((158R - 84R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 11101 ((158R - 87R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 11110 ((158R - 90R) / 223R) * (VinP5 - VinP11) + VinP11
PKP4 4-0 = 11111 ((158R - 93R) / 223R) * (VinP5 - VinP11) + VinP11
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DATA SHEET V01

REIETEE Macro adjustment value VinP9 formula

voltage
PKP5 4-0 = 00000 (123R / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 00001 ((123R - 3R) / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 00010 ((123R - 6R) / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 00011 ((123R - 9R) / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 00100 ((123R - 12R) / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 00101 ((123R - 15R) / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 00110 ((123R - 18R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP5 4-0 = 00111 ((123R - 21R) / 223R) * (VinP5 - VinP11) + VinP11
PKP5 4-0 = 01000 ((123R - 24R) / 223R) * (VinP5 - VinP11) +VinP11
PKP5 4-0 = 01001 ((123R - 27R) / 223R) * (VinP5 - VinP11) + VinR11
PKP5 4-0 = 01010 ((123R - 30R) / 223R) * (VinP5 - VinP11)+VinP11
PKP5 4-0 = 01011 ((123R - 33R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP5 4-0 = 01100 ((123R - 36R) / 223R) * (VinP5 -VinP11) + VinP11
PKP5 4-0 = 01101 ((123R - 39R) / 223R) * (VinP5-VinP11) +.VinP11
PKP5 4-0 = 01110 ((123R - 42R) / 223R) * (VinP5 - VinP11) + VinP11

VinP9 PKP5 4-0 = 01111 ((123R - 45R) / 223R) * (VinP5.- VinP11) + VinP11
PKP5 4-0 = 10000 ((123R - 48R) / 223R) * (VInP5.- VinP11) + VinP11
PKP5 4-0 = 10001 ((123R - 51R) / 223R) * (VinR5 -VinP11) + VinP11
PKP5 4-0 = 10010 ((123R - 54R) / 223R)-* (VInP5 - VinP11) + VinP11
PKP5 4-0 = 10011 ((123R - 57R) /.223R)* (VinP5 - VinP11) + VinP11
PKP5 4-0 = 10100 ((123R - 60R)/ 223R) * (VInP5 - VinP11) + VinP11
PKP5 4-0 = 10101 ((123R.- 63R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP5 4-0 = 10110 ((123R~66R) 1-223R) * (VinP5~VinP11)+ VinP11
PKP5 4-0 = 10111 ((123R - 69R) /-223R) * (VinP5 £ VinP11) #+ VinP11
PKP5 4-0 = 11000 ((123R-.72R)/ 223R) * (VinP5.- VinP11) + VinP11
PKP5 4-0 = 11001 ((123R- 75R) / 223R) */(VinP5 - VinP11) + VinP11
PKP5 4-0 = 11010 ((123R.- 78R) / 223R) * (VinR5 - VinP11) + VinP11
PKP5 4-0 = 11011 ((123R - 81R)/ 223R) *(VinP5 - VinP11) + VinP11
PKP5 4-0 = 11100 ((123R - 84R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP5 4-0 = 11101 ((123R - 87R)./ 223R) *(VinP5 - VinP11) + VinP11
PKP5 4-0 = 11110 ((123R - 90R) /'223R) * (VIinP5 - VinP11) + VinP11
PKP5 4-0 = 11111 ((123R -93R) / 223R) * (VinP5 - VinP11) + VinP11

Table 5.25: VinP9
ngftfgge Macro adjustment value VinP10 formula

PKP6 4<0.= 00000 (96R / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0,='00001 ((96R - 3R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP64-0.= 00010 ((96R - 6R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP6'4-0,= 00011 ((96R - 9R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6.4-0 = 00100 ((96R - 12R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6'4-0 = 00101 ((96R - 15R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 =00110 ((96R - 18R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 00111 ((96R - 21R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01000 ((96R - 24R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01001 ((96R - 27R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01010 ((96R - 30R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01011 ((96R - 33R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01100 ((96R - 36R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01101 ((96R - 39R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 01110 ((96R - 42R) / 223R) * (VinP5 - VinP11) + VinP11

VinP10 PKP6 4-0 = 01111 ((96R - 45R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10000 ((96R - 48R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10001 ((96R - 51R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10010 ((96R - 54R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10011 ((96R - 57R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10100 ((96R - 60R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10101 ((96R - 63R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP6 4-0 = 10110 ((96R - 66R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 10111 ((96R - 69R) / 223R) * (VIinP5 - VinP11) + VinP11
PKP6 4-0 = 11000 ((96R - 72R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 11001 ((96R - 75R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 11010 ((96R - 78R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 11011 ((96R - 81R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 11100 ((96R - 84R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 11101 ((96R - 87R) / 223R) * (VinP5 - VIinP11) + VinP11
PKP6 4-0 = 11110 ((96R - 90R) / 223R) * (VinP5 - VinP11) + VinP11
PKP6 4-0 = 11111 ((96R - 93R) / 223R) * (VinP5 - VinP11) + VinP11
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Reference
voltage

Macro adjustment value

VinP12 formula

PKP7 4-0 = 00000

(47R/ 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00001

(47R - 1R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00010

((47R - 2R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00011

((47R - 3R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00100

((47R - 4R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00101

((47R - 5R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00110

((47R - 6R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 00111

((47R - 7R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 01000

((47R - 8R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 01001

((47R - 9R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 01010

((47R - 10R) / 48R) * (VinP11 - VinP14) +VinP14

PKP7 4-0 = 01011

((47R - 11R) / 48R) * (VinP11 - VinP14) #VinP14

PKP7 4-0 = 01100

((47R - 12R) ] 48R) * (VinP11 - VinP14) * VinP14

PKP7 4-0 = 01101

((47R - 13R) / 48R) * (VinP11-VinP14) + VinP14

PKP7 4-0 = 01110

((47R - 14R) ] 48R) * (VinP11- VinP14) * VinP14

VinP12

PKP7 4-0 = 01111

((47R - 15R) / 48R) * (VinP11- VinP14) + VinP14

PKP7 4-0 = 10000

((47R - 16R) / 48R) * (VinP1l- VinP14) + VinP14

PKP7 4-0 = 10001

((47R - 17R)/ 48R) * (VinP1l - VinP14) + VinP14

PKP7 4-0 = 10010

((47R - 18R) / 48R) *(VinP1l- VinP14) + VinP14

PKP7 4-0 = 10011

((47R - 19R)T"48R) *(VinP11 - VinP14)+ VinP14

PKP7 4-0 = 10100

((47R - 20R) /48R)-* (VinP11 - VinP14) + VinP14

PKP7 4-0 = 10101

((47R - 21R)/ 48R) * (VinP11 - VinP14) * VinP14

PKP7 4-0 = 10110

((47R=22R) ["48R)™* (VinP11 - VinP14)+ VinP14

PKP7 4-0 = 10111

((47R=23R) 1 48R) * (VinP11- VinP14) +VinP14

PKP7 4-0 = 11000

((47TR-24R)J 48R) * (VinP11- VinP14) + VinP14

PKP7 4-0 = 11001

((A7R -25R) / 48R) * (VinP1L - VinP14) + VinP14

PKP7 4-0 = 11010

((47R- 26R) / 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 11011

((47R- 27R) /48R) * (VinP1l - VinP14) + VinP14

PKP7 4-0 = 11100

((47R - 28R)/ 48R) *(VinP11 - VinP14) + VinP14

PKP7 4-0 = 11101

((47R - 29R)| 48R) * (VinP11 - VinP14) + VinP14

PKP7 4-0 = 11110

((47R.- 30R) / 48R)*(VinP11 - VinP14) + VinP14

PKP7 4-0 = 11111

((47R -31R)/ 48R) * (VinP11 - VinP14) + VinP14

Table 5.27:

VinP12

Reference
voltage

Macro adjustment value

VinP13 formula

PKP8 4-0.= 00000

(32R/ 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0/='00001

((32R - 1R) / 48R) * (VinP11 - VinP14) + VinP14

PKP84-0.=00010

((32R - 2R) / 48R) * (VinP11 - VinP14) + VinP14

PKP84-0.= 00011

((32R - 3R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8.4-0 = 00100

((32R - 4R) / 48R) * (VinP11 - VinP14) + VinP14

PKP84-0 = 00101

((32R - 5R) / 48R) * (VIinP11 - VinP14) + VinP14

PKP8 4-0 =00110

((32R - 6R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 00111

((32R - 7R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01000

((32R - 8R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01001

((32R - 9R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01010

((32R - 10R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01011

((32R - 11R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01100

((32R - 12R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01101

((32R - 13R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 01110

((32R - 14R) / 48R) * (VinP11 - VinP14) + VinP14

VinP13

PKP8 4-0 = 01111

((32R - 15R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10000

((32R - 16R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10001

((32R - 17R)/ 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10010

((32R - 18R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10011

((32R - 19R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10100

((32R - 20R)/ 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10101

((32R - 21R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10110

((32R - 22R)/ 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 10111

((32R - 23R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11000

((32R - 24R)/ 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11001

((32R - 25R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11010

((32R - 26R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11011

((32R - 27R)/ 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11100

((32R - 28R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11101

((32R - 29R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11110

((32R - 30R) / 48R) * (VinP11 - VinP14) + VinP14

PKP8 4-0 = 11111

((32R - 31R)/ 48R) * (VinP11 - VinP14) + VinP14
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Reference
voltage

Macro adjustment value

VinNO formula

VinNO

VRNO 5-0 = 000000

VSNR

VRNO 5-0 = 000001

((450R - 20R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 000010

((450R - 22R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 000011

((450R - 24R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 000100

((450R - 26R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 000101

((450R - 28R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 000110

((450R - 30R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 000111

((450R - 32R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 001000

((450R - 34R ) / 450R) * (VSNR - VGSN)+ VGSN

VRNO 5-0 = 001001

((450R - 36R ) / 450R) * (VSNR - VGSN)+ VGSN

VRNO 5-0 = 001010

((450R - 38R ) / 450R) * (VSNR.- VGSN)+ VGSN

VRNO 5-0 = 001011

((450R - 40R ) / 450R) * (VSNR - VGSN)'# VGSN

VRNO 5-0 = 001100

((450R - 42R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 001101

((450R - 44R ) / 450R) * (VSNR -VGSN) + VGSN

VRNO 5-0 = 001110

((450R - 46R ) / 450R) * (VSNR ~VGSN) + VGSN

VRNO 5-0 = 001111

((450R - 48R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 010000

((450R - 50R ) / 450R).*(VSNR - VGSN) + VGSN

VRNO 5-0 = 010001

((450R - 52R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 010010

((450R - 54R )./ 450R)* (VSNR - VGSN) + VGSN

VRNO 5-0 = 010011

((450R - 56R )./ 450R) * (VSNR< VGSN) + VGSN

VRNO 5-0 = 010100

((450R - 58R.)./ 450R) * (VSNR =VGSN) + VGSN

VRNO 5-0 = 010101

((450R - 60R )7 450R) * (VSNR = VGSN) * VGSN

VRNO 5-0 = 010110

((450R - 62R ) / 450R) * (VSNR< VGSN) + VGSN

VRNO 5-0 = 010111

((450R - 64R ) / 450R) *(VSNR - VGSN) + VGSN

VRNO 5-0 = 011000

((450R - 66R )-/450R).* (VSNR ~“VGSN) + VGSN

VRNO 5-0 = 011001

((450R - 68R) /450R)* (VSNR - VGSN) + VGSN

VRNO 5-0 = 011010

((450R - 70R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 011011

((450R - 72R )/450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 011100

((450R - 74R ) /450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 011101

((450R- 76R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 011110

((450R.- 78R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 011111

((450R - 80R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 100000

((450R - 82R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 200001

((450R - 84R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0=100010

((450R - 86R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 100011

((450R - 88R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO-5-0 =-100100

((450R - 90R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO'5-0.=100101

((450R - 92R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO.5-0'= 100110

((450R - 94R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO.5-0 = 100111

((450R - 96R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 =<101000

((450R - 98R ) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101001

((450R - 100R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101010

((450R - 102R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101011

((450R - 104R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101100

((450R - 106R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101101

((450R - 108R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101110

((450R - 110R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 101111

((450R - 112R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110000

((450R - 114R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110001

((450R - 116R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110010

((450R - 118R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110011

((450R - 120R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110100

((450R - 122R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110101

((450R - 124R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110110

((450R - 126R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 110111

((450R - 128R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111000

((450R - 130R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111001

((450R - 132R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111010

((450R - 134R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111011

((450R - 136R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111100

((450R - 138R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111101

((450R - 140R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111110

((450R - 142R) / 450R) * (VSNR - VGSN) + VGSN

VRNO 5-0 = 111111

((450R - 144R) / 450R) * (VSNR - VGSN) + VGSN
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-+ HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

n;% Himax

DATA SHEET V01

Reference
voltage

Macro adjustment value

VinN1 formula

VinN1

VRN1 5-0 = 000000

(430R / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000001

((430R-2R )/ 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000010

((430R - 4R ) /450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000011

((430R - 6R_ ) /450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000100

((430R -8R )/ 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000101

((430R - 10R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000110

((430R - 12R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 000111

((430R - 14R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 001000

((430R - 16R ) / 450R) * (VSNR - VGSN) +VGSN

VRN1 5-0 = 001001

((430R - 18R ) / 450R) * (VSNR - VGSN) +VGSN

VRN1 5-0 = 001010

((430R - 20R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 001011

((430R - 22R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 001100

((430R - 24R ) / 450R) * (VSNR<VGSN) +VGSN

VRN1 5-0 = 001101

((430R - 26R) / 450R) * (VSNR'- VGSN)+ VGSN

VRN1 5-0 = 001110

((430R - 28R ) / 450R) * (VSNR -VGSN) + VGSN

VRN1 5-0 = 001111

((430R - 30R) / 450R) * (VSNR -VGSN) + VGSN

VRN1 5-0 = 010000

((430R - 32R) / 450R)* (VSNR = VGSN) + VGSN

VRN1 5-0 = 010001

((430R - 34R) / 450R) *(VSNR - VGSN) + VGSN

VRN1 5-0 = 010010

((430R - 36R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 010011

((430R - 38R )/ 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 010100

((430R - 40R) / 450R)* (VSNR - VGSN) + VGSN

VRN1 5-0 = 010101

((430R - 42R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 010110

((430R - 44R ) / 450R) * (VSNR-- VGSN) + VGSN

VRN1 5-0 = 010111

((430R -46R) / 450R) * (VSNR - VGSN).+ VGSN

VRN1 5-0 = 011000

((430R- 48R ) / 450R) *(VSNR -VGSN) + VGSN

VRN1 5-0 = 011001

((430R-50R ) / 450R) * (VSNR =VGSN) + VGSN

VRN1 5-0 = 011010

((430R - 52R )7 450R) *(VSNR - VGSN) + VGSN

VRN1 5-0 = 011011

((430R - 54R )/ 450R) *(VSNR - VGSN) + VGSN

VRN1 5-0 = 011100

((430R - 56R )./ 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 011101

((430R - 58R") / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 011110

((430R~60R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 011111

((430R - 62R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 100000

((430R -64R") / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 100001

((430R - 66R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 100010

((430R~- 68R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 100011

((430R - 70R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0'= 100100

((430R - 72R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 100101

((430R - 74R) / 450R) * (VSNR - VGSN) + VGSN

VRN1-5-0'=100110

((430R - 76R ) / 450R) * (VSNR - VGSN) + VGSN

VRN15-0=100111

((430R - 78R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0°'= 101000

((430R - 80R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 101001

((430R - 82R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 =101010

((430R - 84R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 101011

((430R - 86R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 101100

((430R - 88R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 101101

((430R - 90R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 101110

((430R - 92R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 =101111

((430R - 94R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 110000

((430R - 96R ) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 110001

((430R - 98R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 110010

((430R - 100R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 110011

((430R - 102R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 110100

((430R - 104R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 =110101

((430R - 106R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 110110

((430R - 108R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 =110111

((430R - 110R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 111000

((430R - 112R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 = 111001

((430R - 114R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 =111010

((430R - 116R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0=111011

((430R - 118R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0 =111100

((430R - 120R) / 450R) * (VSNR - VGSN) + VGSN

VRN15-0=111101

((430R - 122R) / 450R) * (VSNR - VGSN) + VGSN

VRN1 5-0=111110

((430R - 124R) / 450R) * (VSNR - VGSN) + VGSN

VRN15-0=111111

((430R - 126R) / 450R) * (VSNR - VGSN) + VGSN
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n;% Himax

DATA SHEET V01

Reference
voltage

Macro adjustment value

VinN2 formula

VinN2

VRN2 5-0 = 000000

(420R / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000001

((420R - 2R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000010

((420R - 4R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000011

((420R - 6R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000100

((420R -8R )/ 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000101

((420R - 10R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000110

((420R - 12R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 000111

((420R - 14R) / 450R) * (VSNR - VGSN)'+ VGSN

VRN2 5-0 = 001000

((420R - 16R) / 450R) * (VSNR - VGSN).+ VGSN

VRN2 5-0 = 001001

((420R - 18R ) / 450R) * (VSNR - VGSN).+ VGSN

VRN2 5-0 = 001010

((420R - 20R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 001011

((420R - 22R ) / 450R) * (VSNR ~VGSN) +VGSN

VRN2 5-0 = 001100

((420R - 24R ) / 450R) * (VSNR -VGSN)+ VGSN

VRN2 5-0 = 001101

((420R - 26R ) / 450R) * (VSNR.- VGSN) + VGSN

VRN2 5-0 = 001110

((420R - 28R ) / 450R) *(VSNR.- VGSN) + VGSN

VRN2 5-0 = 001111

((420R - 30R) / 450R)*(VSNR - VGSN) + VGSN

VRN2 5-0 = 010000

((420R - 32R) / 450R)* (VSNR - VGSN) + VGSN

VRN2 5-0 = 010001

((420R - 34R) /A450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 010010

((420R - 36R.) /450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 010011

((420R - 38R) /1450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 010100

((420R -40R )/ 450R) * (VSNR =VGSN) + VGSN

VRN2 5-0 = 010101

((420R- 42R") ['450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 010110

((420R- 44R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 010111

((420R - 46R ) / 450R) *(VSNR:-VGSN) + VGSN

VRN2 5-0 = 011000

((420R - 48R ) / 450R)™* (VSNR - VGSN) + VGSN

VRN2 5-0 = 011001

((420R - 50R) /450R).* (VSNR - VGSN) + VGSN

VRN2 5-0 = 011010

((420R - 52R") /' 450R)-*(VSNR - VGSN) + VGSN

VRN2 5-0 = 011011

((420R - 54R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 011100

((420R - 56R ) /-450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 011101

((420R.- 58R ) /'450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 011110

((420R - 60R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 011111

((420R.- 62R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 100000

((420R - 64R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 100001

((420R - 66R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 100010

((420R - 68R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 =100011

((420R - 70R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 100100

((420R - 72R) / 450R) * (VSNR - VGSN) + VGSN

VRN2-5-0 = 100101

((420R - 74R) / 450R) * (VSNR - VGSN) + VGSN

VRN25-0=100110

((420R - 76R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2.5-0.= 100111

((420R - 78R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2.5-0 = 101000

((420R - 80R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101001

((420R - 82R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101010

((420R - 84R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101011

((420R - 86R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101100

((420R - 88R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101101

((420R - 90R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101110

((420R - 92R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 101111

((420R - 94R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110000

((420R - 96R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110001

((420R - 98R ) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110010

((420R - 100R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110011

((420R - 102R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110100

((420R - 104R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110101

((420R - 106R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 110110

((420R - 108R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0=110111

((420R - 110R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 111000

((420R - 112R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 111001

((420R - 114R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 111010

((420R - 116R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 =111011

((420R - 118R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0=111100

((420R - 120R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 111101

((420R - 122R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0 = 111110

((420R - 124R) / 450R) * (VSNR - VGSN) + VGSN

VRN2 5-0=111111

((420R - 126R) / 450R) * (VSNR - VGSN) + VGSN
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DATA SHEET V01

Reference
voltage

Macro adjustment value

VinN14 formula

VinN14

VRN3 5-0 = 000000

(156R / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 000001

((156R - 2R )/ 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 000010

((156R - 4R )/ 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 000011

((156R -6R )/ 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 000100

((156R -8R ) /450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 000101

((156R - 10R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000110

((156R - 12R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 000111

((156R - 14R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 001000

((156R - 16R ) / 450R) * (VSNR - VGSN)+ VGSN

VRN3 5-0 = 001001

((156R - 18R ) / 450R) * (VSNR - VGSN).+ VGSN

VRN3 5-0 = 001010

((156R - 20R ) / 450R) * (VSNR - VGSN).+ VGSN

VRN3 5-0 = 001011

((156R - 22R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 001100

((156R - 24R ) / 450R) * (VSNR ~VGSN) + VGSN

VRN3 5-0 = 001101

((156R - 26R ) / 450R) * (VSNR -VGSN) + VGSN

VRN3 5-0 = 001110

((156R - 28R ) / 450R) * (VSNR\- VGSN) + VGSN

VRN3 5-0 = 001111

((156R - 30R) / 450R) *(VSNR.- VGSN) + VGSN

VRN3 5-0 = 010000

((156R - 32R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 010001

((156R - 34R) / 450R)* (VSNR - VGSN) + VGSN

VRN3 5-0 = 010010

((156R - 36R ) //450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 010011

((156R - 38R.) /. 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 010100

((156R - 40R ) 1450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 010101

((156R - 42R )/ 450R) * (VSNR =VGSN) + VGSN

VRN3 5-0 = 010110

((156R- 44R") /'/450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 010111

((156R- 46R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 011000

((256R - 48R ) / 450R) *(VSNR -VGSN) + VGSN

VRN3 5-0 = 011001

((156R.- 50R ) / 450R)* (VSNR - VGSN) + VGSN

VRN3 5-0 = 011010

((156R - 52R)1450R).* (VSNR - VGSN) + VGSN

VRN3 5-0 = 011011

((156R - 54R") / 450R)*(VSNR - VGSN) + VGSN

VRNS3 5-0 = 011100

((156R - 56R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 011101

((156R - 58R ) /-450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 011110

((156R - 60R ) /'450R) * (VSNR - VGSN) + VGSN

VRN3 5-0=011111

((156R- 62R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 100000

((156R.- 64R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 100001

((156R - 66R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 100010

((156R - 68R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 100011

((156R - 70R) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 =100100

((156R - 72R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 100101

((156R - 74R) / 450R) * (VSNR - VGSN) + VGSN

VRN3-5-0 = 100110

((156R - 76R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3'5-0'=100111

((156R - 78R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3.5-0:= 101000

((156R - 80R) / 450R) * (VSNR - VGSN) + VGSN

VRN3.5-0 = 101001

((156R - 82R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101010

((156R - 84R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 101011

((156R - 86R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 101100

((156R - 88R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 101101

((156R - 90R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 101110

((156R - 92R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 =101111

((156R - 94R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 110000

((156R - 96R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 110001

((156R - 98R ) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 110010

((156R - 100R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 110011

((156R - 102R) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 110100

((156R - 104R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 110101

((156R - 106R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 =110110

((156R - 108R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0=110111

((156R - 110R) / 450R) * (VSNR - VGSN) + VGSN

VRNS3 5-0 = 111000

((156R - 112R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 111001

((156R - 114R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 =111010

((156R - 116R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0=111011

((156R - 118R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 111100

((156R - 120R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0 = 111101

((156R - 122R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0=111110

((156R - 124R) / 450R) * (VSNR - VGSN) + VGSN

VRN3 5-0=111111

((156R - 126R) / 450R) * (VSNR - VGSN) + VGSN
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-+ HX8392-A
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n;% Himax

DATA SHEET V01

Reference
voltage

Macro adjustment value

VinN15 formula

VinN15

VRN4 5-0 = 000000

(146R / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000001

((146R - 2R )/ 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000010

((146R - 4R )/ 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000011

((146R - 6R_ ) /450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000100

((146R - 8R_ ) /450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000101

((146R - 10R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000110

((146R - 12R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 000111

((146R - 14R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 001000

((146R - 16R) / 450R) * (VSNR - VGSN).+ VGSN

VRN4 5-0 = 001001

((146R - 18R ) / 450R) * (VSNR - VGSN).+ VGSN

VRN4 5-0 = 001010

((146R - 20R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 001011

((146R - 22R ) / 450R) * (VSNR - VGSN) +VGSN

VRN4 5-0 = 001100

((146R - 24R ) / 450R) * (VSNR ~VGSN) +VGSN

VRN4 5-0 = 001101

((146R - 26R) / 450R) * (VSNR - VGSN)+ VGSN

VRN4 5-0 = 001110

((146R - 28R ) / 450R) * (VSNR.- VGSN) + VGSN

VRN4 5-0 = 001111

((146R - 30R) / 450R) *(VSNR - VGSN) + VGSN

VRN4 5-0 = 010000

((146R - 32R ) / 450R) *(VSNR - VGSN) + VGSN

VRN4 5-0 = 010001

((146R - 34R) / 450R)* (VSNR - VGSN) + VGSN

VRN4 5-0 = 010010

((146R - 36R) /450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 010011

((146R - 38R)) /450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 010100

((146R - 40R ) /.450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 010101

((146R -42R )/ 450R) * (VSNR-VGSN) + VGSN

VRN4 5-0 = 010110

((146R - 44R)//450R) * (VSNR -VGSN) + VGSN

VRN4 5-0 = 010111

((146R.- 46R ) / 450R) * (VSNR - VGSN)'+ VGSN

VRN4 5-0 = 011000

((246R - 48R ) / 450R).*(VSNR:-VGSN) + VGSN

VRN4 5-0 = 011001

((146R - 50R ) / 450R)*(VSNR - VGSN) + VGSN

VRN4 5-0 = 011010

((146R - 52R)1450R).* (VSNR - VGSN) + VGSN

VRN4 5-0 = 011011

((146R - 54R) '450R)-*(VSNR - VGSN) + VGSN

VRN4 5-0 = 011100

((146R - 56R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 011101

((146R - 58R )/-450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 011110

((146R - 60R ) /450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 011111

((146R - 62R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 100000

((146R.- 64R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 100001

((146R - 66R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 100010

((146R - 68R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 100011

((146R - 70R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 =100100

((146R - 72R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 10010%

((146R - 74R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4.5-0 = 100210

((146R - 76R) / 450R) * (VSNR - VGSN) + VGSN

VRN45-0=100111

((146R - 78R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4.5-0.=101000

((146R - 80R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101001

((146R - 82R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101010

((146R - 84R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101011

((146R - 86R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101100

((146R - 88R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101101

((146R - 90R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101110

((146R - 92R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 101111

((146R - 94R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 110000

((146R - 96R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 110001

((146R - 98R ) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 110010

((146R - 100R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 110011

((146R - 102R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 110100

((146R - 104R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 =110101

((146R - 106R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0=110110

((146R - 108R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 110111

((146R - 110R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 111000

((146R - 112R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 =111001

((146R - 114R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0=111010

((146R - 116R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 111011

((146R - 118R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 = 111100

((146R - 120R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0=111101

((146R - 122R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0=111110

((146R - 124R) / 450R) * (VSNR - VGSN) + VGSN

VRN4 5-0 =111111

((146R - 126R) / 450R) * (VSNR - VGSN) + VGSN
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DATA SHEET V01

Reference
voltage

Macro adjustment value

VinN16 formula

VinN16

VRNS5 5-0 = 000000

(144R / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000001

((144R - 2R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000010

((144R - 4R )/ 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000011

((144R - 6R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 000100

((144R - 8R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000101

((144R - 10R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000110

((144R - 12R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 000111

((144R - 14R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 001000

((144R - 16R) / 450R) * (VSNR - VGSN).+ VGSN

VRNS 5-0 = 001001

((144R - 18R ) / 450R) * (VSNR - VGSN).+ VGSN

VRNS 5-0 = 001010

((144R - 20R) / 450R) * (VSNR - VGSN).+ VGSN

VRNS 5-0 = 001011

((144R - 22R ) / 450R) * (VSNR < VGSN)+ VGSN

VRNS5 5-0 = 001100

((144R - 24R) / 450R) * (VSNR -VGSN) + VGSN

VRNS 5-0 = 001101

((144R - 26R) / 450R) * (VSNR'- VGSN) + VGSN

VRNS 5-0 = 001110

((144R - 28R ) / 450R) *(VSNR.- VGSN) + VGSN

VRNS 5-0 = 001111

((144R - 30R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 010000

((144R - 32R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 010001

((144R - 34R ) [/450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 010010

((144R - 36R\) /450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 010011

((144R - 38R) /'450R) * (VSNR --VGSN) + VGSN

VRNS5 5-0 = 010100

((144R - 40R) [ 450R) * (VSNR =VGSN) + VGSN

VRNS 5-0 = 010101

((144R- 42R") /'450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 010110

((144R- 44R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 010111

((244R - 46R ) / 450R)*(VSNR--VGSN) + VGSN

VRNS5 5-0 = 011000

((144R - 48R ) / 450R) * (VSNR.- VGSN) + VGSN

VRNS 5-0 = 011001

((144R - 50R") / 450R)* (VSNR - VGSN) + VGSN

VRNS 5-0 = 011010

((144R - 52R") / 450R)*(VSNR - VGSN) + VGSN

VRNS 5-0 = 011011

((144R - 54R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 011100

((144R - 56R ) /450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 011101

((144R.- 58R ) [ 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 011110

((144R- 60R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 011111

((144R- 62R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 100000

((144R - 64R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 100001

((144R - 66R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 100010

((144R - 68R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 =100011

((144R - 70R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 =.100100

((144R - 72R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS5-5-0 = 100101

((144R - 74R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0'= 100110

((144R - 76R) / 450R) * (VSNR - VGSN) + VGSN

VRN55-0=100111

((144R - 78R ) / 450R) * (VSNR - VGSN) + VGSN

VRN5.5-0 = 101000

((144R - 80R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101001

((144R - 82R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101010

((144R - 84R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101011

((144R - 86R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101100

((144R - 88R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101101

((144R - 90R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 101110

((144R - 92R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 101111

((144R - 94R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 110000

((144R - 96R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 110001

((144R - 98R ) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 110010

((144R - 100R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 110011

((144R - 102R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 110100

((144R - 104R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 =110101

((144R - 106R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0=110110

((144R - 108R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 110111

((144R - 110R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 111000

((144R - 112R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 111001

((144R - 114R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 =111010

((144R - 116R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 111011

((144R - 118R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0 = 111100

((144R - 120R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0=111101

((144R - 122R) / 450R) * (VSNR - VGSN) + VGSN

VRNS5 5-0=111110

((144R - 124R) / 450R) * (VSNR - VGSN) + VGSN

VRNS 5-0 = 111111

VGSN
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e;%/ Himax

DATA SHEET V01

REIETEE Macro adjustment value VinN5 formula
voltage
VinN5 PRNO 6-0 = 0000000 (350R / 450R) (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000001

((350R - 2R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000010

((350R - 4R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000011

((350R — 6R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000100

((350R — 8R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000101

((350R — 10R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000110

((350R — 12R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0000111

((350R - 14R) / 450R) * (VSNR - VGSN) +.VGSN

PRNO 6-0 = 0001000

((350R — 16R) / 450R) * (VSNR - VGSN) * VGSN

PRNO 6-0 = 0001001

((350R — 18R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0001010

((350R — 20R) / 450R) * (VSNR.- VGSN) + VGSN

PRNO 6-0 = 0001011

((350R — 22R) / 450R) * (VSNR-VGSN)+ VGSN

PRNO 6-0 = 0001100

((350R — 24R) / 450R) * (VSNR- VGSN)+ VGSN

PRNO 6-0 = 0001101

((350R — 26R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0001110

((350R — 28R) / 450R) * (VSNR'= VGSN) + VGSN

PRNO 6-0 = 0001111

((350R — 30R) / 450R)™* (VSNR.- VGSN) + VGSN

PRNO 6-0 = 0010000

((350R — 32R) / 450R) *(VSNR - VGSN) + VGSN

PRNO 6-0 = 0010001

((350R - 34R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0010010

((350R — 36R) / 450R) *(VSNR - VGSN) + VGSN

PRNO 6-0 = 0010011

((350R — 38R) /'450R)™* (VSNR - VGSN) + VGSN

PRNO 6-0 = 0010100

((350R — 40R) ,450R) * (VSNR “VGSN)'+ VGSN

PRNO 6-0 = 0010101

((350R = 42R)-/ 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0010110

((350R = 44R)7 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0010111

((350R — 46R) / 450R) * (VSNR=VGSN) + VGSN

PRNO 6-0 = 0011000

"((350R = 48R) / 450R)*(VSNR.- VGSN) + VGSN

PRNO 6-0 = 0011001

((350R — 50R)./-450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0011010

((350R — 52R)7450R)* (VSNR - VGSN) + VGSN

PRNO 6-0 = 0011011

((350R - 54R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0011100

((350R — 56R)/.450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0011101

((350R — 58R)/-450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0011110

((350R— 6OR) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0011111

((350R.— 62R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0100000

((350R - 64R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0100001

((350R — 66R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0100010

((350R — 68R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 =.0100011

((350R — 70R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0,=-0100100

((350R — 72R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0.=.0100101

((350R — 74R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0.=.0100110

((350R — 76R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0.=.0100111

((350R — 78R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101000

((350R — 80R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101001

((350R — 82R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101010

((350R - 84R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101011

((350R — 86R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101100

((350R — 88R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101101

((350R — 90R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101110

((350R — 92R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0101111

((350R — 94R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110000

((350R — 96R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110001

((350R — 98R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110010

((350R — 100R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110011

((350R — 102R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110100

((350R — 104R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110101

((350R — 106R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110110

((350R — 108R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0110111

((350R — 110R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111000

((350R — 112R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111001

((350R — 114R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111010

((350R — 116R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111011

((350R — 118R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111100

((350R — 120R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111101

((350R — 122R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111110

((350R - 124R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 0111111

((350R — 126R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 1000000

((350R — 128R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 1000001

((350R — 130R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 1000010

((350R - 132R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 1000011

((350R — 134R) / 450R) * (VSNR - VGSN) + VGSN

PRNO 6-0 = 1000100

((350R — 136R) / 450R) * (VSNR - VGSN) + VGSN
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PRNO 6-0 = 1000101 ((350R — 138R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1000110 ((350R — 140R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1000111 ((350R — 142R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001000 ((350R — 144R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001001 ((350R — 146R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001010 ((350R — 148R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001011 ((350R — 150R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001100 ((350R - 152R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001101 ((350R — 154R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001110 ((350R — 156R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1001111 ((350R — 158R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1010000 ((350R — 160R) / 450R) * (VSNR - VGSN) +VGSN
PRNO 6-0 = 1010001 ((350R — 162R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1010010 ((350R — 164R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1010011 ((350R — 166R) / 450R) * (VSNR:- VGSN) + VGSN
PRNO 6-0 = 1010100 ((350R — 168R) / 450R) * (VSNR- VGSN) + VGSN
PRNO 6-0 = 1010101 ((350R — 170R) / 450R) * (VSNR - VGSN) + VGSN
PRNO 6-0 = 1010110 ((350R — 172R) / 450R) * (VSNR =VGSN) + VGSN
PRNO 6-0 = 1010111 ((350R - 174R) / 450R) * (VSNR =VGSN) + VGSN
PRNO 6-0 = 1011000 inhibit
PRNO 6-0 = 1011001 inhibit
PRNO 6-0 = 1011010 inhibit
PRNO 6-0 = 1011011 inhibit
PRNO 6-0 = 1011100 inhibit
PRNO 6-0 = 1011101 inhibit
PRNO 6-0 = 1011110 inhibit
PRNO 6-0 = 1011111 inhibit
PRNO 6-0 = 1100000 inhibit
PRNO 6-0 = 1100001 inhibit
PRNO 6-0 = 1100010 inhibit
PRNO 6-0 = 1100011 inhibit
PRNO 6-0 = 1100100 inhibit
PRNO 6-0 = 1100101 inhibit
PRNO 6-0 = 1100110 inhibit
PRNO 6-0 = 1100111 inhibit
PRNO 6-0 = 1101000 inhibit
PRNO 6-0 = 1101001 inhibit
PRNO 6-0 = 1101010 inhibit
PRNO 6-0 = 1101011 inhibit
PRNO 6-0 =1101100 inhibit
PRNO 6-0 = 1101101 inhibit
PRNO0.6-0 = 1101110 inhibit
PRNO6-0=1101111 inhibit
PRNO0.6-0:=1110000 inhibit
PRNO.6-0 = 1110001 inhibit
PRNO 6-0 = 1110010 inhibit
PRNO 6-0 = 1110011 inhibit
PRNO 6-0 = 1110100 inhibit
PRNO 6-0 = 1110101 inhibit
PRNO 6-0 = 1110110 inhibit
PRNO 6-0 = 1110111 inhibit
PRNO 6-0 = 1111000 inhibit
PRNO 6-0 = 1111001 inhibit
PRNO 6-0 = 1111010 inhibit
PRNO 6-0 = 1111011 inhibit
PRNO 6-0 = 1111100 inhibit
PRNO 6-0 = 1111101 inhibit
PRNO 6-0 = 1111110 inhibit
PRNO 6-0 = 1111111 inhibit

Table 5.35: VinN5
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ez Macro adjustment value VinN11 formula
voltage
VinN11 PRN1 6-0 = 0000000 (274R / 450R) (VSNR - VGSN) + VGSN

PRN1 6-0 = 0000001

((274R - 2R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0000010

((274R - 4R) | 450R) * (VSNR - VGSN) + VGSN

PRNL1 6-0 = 0000011

((274R = 6R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0000100

((274R = 8R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0000101

((274R = 10R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0000110

((274R — 12R) ] 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0000111

((274R - 14R) ] 450R) * (VSNR - VGSN) +VGSN

PRN1 6-0 = 0001000

((274R — 16R) / 450R) * (VSNR - VGSN) * VGSN

PRN1 6-0 = 0001001

((274R — 18R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0001010

((274R = 20R) / 450R) * (VSNR-- VGSN) + VGSN

PRN1 6-0 = 0001011

((274R — 22R) | 450R) * (VSNRZVGSN) + VGSN

PRN1 6-0 = 0001100

((274R = 24R) ] 450R) * (VSNR - VGSN)+ VGSN

PRN1 6-0 = 0001101

((274R — 26R) / 450R) * (VSNR -VGSN) + VGSN

PRN1 6-0 = 0001110

((274R — 28R) / 450R) * (VSNR = VGSN) + VGSN

PRN1 6-0 = 0001111

((274R = 30R) / 450R)* (VSNR- VGSN) + VGSN

PRN1 6-0 = 0010000

((274R — 32R) / 450R) *(VSNR - VGSN) + VGSN

PRN1 6-0 = 0010001

((274R - 34R) ] 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0010010

((274R — 36R) / 450R) * (VSNR - VGSN) + VGSN

PRNL1 6-0 = 0010011

((274R = 38R) /' 450R)* (VSNR - VGSN) + VGSN

PRN1 6-0 = 0010100

((274R — 40R) 11450R) * (VSNR “VGSN) + VGSN

PRN1 6-0 = 0010101

((274R'= 42R)7 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0010110

(274R = 44R)7 450R) * (VSNR - VGSN) # VGSN

PRN1 6-0 = 0010111

((274R — 46R) / 450R) * (VSNR =VGSN) + VGSN

PRNL1 6-0 = 0011000

“((274R = 48R) / 450R) *(VSNR.- VGSN) + VGSN

PRNL1 6-0 = 0011001

((274R — 50R)/-450R)* (VSNR - VGSN) + VGSN

PRN1 6-0 = 0011010

((274R — 52R) 7 450R)* (VSNR - VGSN) + VGSN

PRN1 6-0 = 0011011

((274R - 54R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0011100

((274R — 56R)/-450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0011101

((274R — 58R)/-450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0011110

((274RZ 60R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0011111

((274R—62R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0100000

((274R - 64R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0100001

((274R = 66R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0100010

((274R — 68R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 =.0100011

((274R — 70R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0=-0100100

((274R = 72R) ] 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0=0100101

((274R = 74R) ] 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0.=.0100110

((274R — 76R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 =.0100111

((274R = 78R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101000

((274R — 80R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101001

((274R — 82R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101010

((274R - 84R) ] 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101011

((274R — 86R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101100

((274R = 88R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101101

((274R — 90R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101110

((274R = 92R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0101111

((274R — 94R) ] 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110000

((274R — 96R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110001

((274R = 98R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110010

((274R — 100R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110011

((274R = 102R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110100

((274R — 104R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110101

((274R — 106R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110110

((274R — 108R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0110111

((274R — 110R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111000

((274R = 112R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111001

((274R — 114R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111010

((274R = 116R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111011

((274R — 118R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111100

((274R — 120R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111101

((274R = 122R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111110

((274R - 124R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 0111111

((274R — 126R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 1000000

((274R — 128R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 1000001

((274R = 130R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 1000010

((274R - 132R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 1000011

((274R — 134R) / 450R) * (VSNR - VGSN) + VGSN

PRN1 6-0 = 1000100

((274R — 136R) / 450R) * (VSNR - VGSN) + VGSN
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PRN1 6-0 = 1000101 ((274R — 138R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1000110 ((274R — 140R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1000111 ((274R — 142R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001000 ((274R — 144R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001001 ((274R — 146R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001010 ((274R — 148R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001011 ((274R — 150R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001100 ((274R - 152R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001101 ((274R — 154R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001110 ((274R — 156R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1001111 ((274R — 158R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1010000 ((274R — 160R) / 450R) * (VSNR - VGSN) +VGSN
PRN1 6-0 = 1010001 ((274R — 162R) / 450R) * (VSNR - VGSN) +VGSN
PRN1 6-0 = 1010010 ((274R — 164R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1010011 ((274R — 166R) / 450R) * (VSNR- VGSN) + VGSN
PRN1 6-0 = 1010100 ((274R — 168R) / 450R) * (VSNR= VGSN) + VGSN
PRN1 6-0 = 1010101 ((274R — 170R) / 450R) * (VSNR - VGSN) + VGSN
PRN1 6-0 = 1010110 ((274R — 172R) / 450R) * (VSNR =VGSN) + VGSN
PRN1 6-0 = 1010111 ((274R - 174R) / 450R) * (VSNR =VGSN) + VGSN
PRN1 6-0 = 1011000 inhibit
PRN1 6-0 = 1011001 inhibit
PRN1 6-0 = 1011010 inhibit
PRN1 6-0 = 1011011 inhibit
PRN1 6-0 = 1011100 inhibit
PRN1 6-0 = 1011101 inhibit
PRN1 6-0 = 1011110 inhibit
PRN1 6-0 = 1011111 inhibit
PRN1 6-0 = 1100000 inhibit
PRN1 6-0 = 1100001 inhibit
PRN1 6-0 = 1100010 inhibit
PRN1 6-0 = 1100011 inhibit
PRN1 6-0 = 1100100 inhibit
PRN1 6-0 = 1100101 inhibit
PRN1 6-0 = 1100110 inhibit
PRN1 6-0 = 1100111 inhibit
PRN1 6-0 = 1101000 inhibit
PRN1 6-0 = 1101001 inhibit
PRN1 6-0 = 1101010 inhibit
PRN1 6-0 = 1101011 inhibit
PRN1 6-0 =1101100 inhibit
PRN1 6-0 = 1101101 inhibit
PRN16-0 = 1101110 inhibit
PRN16-0.=1101111 inhibit
PRN1.6-0.=1110000 inhibit
PRN1 6-0 = 1110001 inhibit
PRN1 6-0 = 1110010 inhibit
PRN1 6-0 = 1110011 inhibit
PRN1 6-0 = 1110100 inhibit
PRN1 6-0 = 1110101 inhibit
PRN1 6-0 = 1110110 inhibit
PRN1 6-0 = 1110111 inhibit
PRN1 6-0 = 1111000 inhibit
PRN1 6-0 = 1111001 inhibit
PRN1 6-0 = 1111010 inhibit
PRN1 6-0 = 1111011 inhibit
PRN1 6-0 = 1111100 inhibit
PRN1 6-0 = 1111101 inhibit
PRN1 6-0 = 1111110 inhibit
PRN1 6-0 = 1111111 inhibit
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Reference
voltage

Macro adjustment value

VinN3 formula

VinN3

PKNO 4-0 = 00000

(47R/ 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00001

(47R = 1R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00010

((47R = 2R)  48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00011

((47R = 3R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00100

((47R — 4R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00101

((47R = 5R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00110

((47R = 6R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 00111

((47R = 7R) / 48R) * (VinN2 - VinN5) ¥ VinN5

PKNO 4-0 = 01000

((47R = 8R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 01001

((47R = 9R) / 48R) * (VinN2 - VinN5)* VinN5

PKNO 4-0 = 01010

((47R - 10R) / 48R) * (VinN2 -VinN5) £ VinN5

PKNO 4-0 = 01011

((47R - 11R) / 48R) * (VinN2 ~VinN5) + VinN5

PKNO 4-0 = 01100

((47R - 12R) / 48R) * (VinN2~VinN5) +VinN5

PKNO 4-0 = 01101

((47R - 13R) / 48R) * (VinN2.- VinN5) + VinN5

PKNO 4-0 = 01110

((47R - 14R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 01111

((47R - 15R) / 48R) # (VinN2 “VinN5) + VinN5

PKNO 4-0 = 10000

((47R - 16R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 10001

((47R - 17R) / 48R) *(VinN2 - VinN5) + VinN5

PKNO 4-0 = 10010

((47R - 18R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 10011

((47R - 19R) /'48R) *(VinN2 - VinN5) ¥ VinN5

PKNO 4-0 = 10100

((47R - 20R) 1148R) * (VinN2 - VinN5) .+ VinN5

PKNO 4-0 =10101

((37R - 21R)7 48R) * (VinNZ - VinN5) + VinN5

PKNO 4-0 = 10110

((47R- 22R)7 48R) * (VinNZ - VinN5) + VinN5

PKNO 4-0 = 10111

((47R - 23R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 11000

((47R = 24R) | 48R)™*(VinN2 -VinN5) + VinN5

PKNO 4-0 = 11001

((47R - 25R)./-48R) *(VinN2 - VinN5) + VinN5

PKNO 4-0 = 11010

((47R - 26R) 7 48R) *(VinN2 - VinN5) + VinN5

PKNO 4-0 = 11011

((47R - 27R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 11100

((47R - 28R) /-48R)™* (VinN2 - VinN5) + VinN5

PKNO 4-0 = 11101

((47R - 29R)/-48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 11110

((47R- 30R) / 48R) * (VinN2 - VinN5) + VinN5

PKNO 4-0 = 11111

((47R -31R) / 48R) * (VinN2 - VinN5) + VinN5
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Reference
voltage

Macro adjustment value

VinN4 formula

VinN4

PKN1 4-0 = 00000

(32R / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00001

((32R - 1R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00010

((32R - 2R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00011

((32R - 3R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00100

((32R - 4R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00101

((32R - 5R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00110

((32R - 6R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 00111

((32R - 7R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 01000

((32R - 8R) / 48R) * (VinN2 - VinN5) +VinN5

PKN1 4-0 = 01001

((32R - 9R) / 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 01010

((32R - 10R) / 48R) * (VinN2 - VinN5)+VinN5

PKN1 4-0 = 01011

((32R - 11R) / 48R) * (VinN2 - VinN5) # VinN5

PKN1 4-0 = 01100

((32R - 12R) / 48R) * (VinN2-VinN5) ¥ VinN5

PKN1 4-0 = 01101

((32R - 13R) / 48R) * (VinN2~VinN5)+VinN5

PKN1 4-0 = 01110

((32R - 14R) / 48R) * (VinN2 “VinN5) + VinN5

PKN1 4-0 = 01111

((32R - 15R) / 48R) * (VinN2 -VinN5) + VinN5

PKN1 4-0 = 10000

((32R - 16R) / 48R) *(VinNZ - VinN5) + VinN5

PKN1 4-0 = 10001

((32R - 17R) / 48R) *(VinN2< VinN5) + VinN5

PKN1 4-0 = 10010

((32R - 18R) / 48R) *(VinN2 - VinN5) + VinN5

PKN1 4-0 = 10011

((32R - 19R) / 48R)™ (VinN2 - VinN5) + VinN5

PKN1 4-0 = 10100

((32R - 20R) /- 48R) *(VinN2 - VinN5) + VinN5

PKN1 4-0 =10101

((32R - 21R) /. 48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 10110

((32R.- 22R)./ 48R) * (VinN2- VinN5)+ VinN5

PKN1 4-0 = 10111

((32R - 23R)7 48R) * (VinNZ - VinN5) + VinN5

PKN1 4-0 = 11000

((32R - 24R) / 48R) * (VinNZ -VinN5) + VinN5

PKN1 4-0 = 11001

((32R- 25R) / 48R)* (VinN2= VinN5) + VinN5

PKN1 4-0 = 11010

((32R - 26R) /48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 11011

((32R - 27R)./-48R)* (VinN2 - VinN5) + VinN5

PKN1 4-0 = 11100

((32R - 28R) / 48R)* (VinN2 - VinN5) + VinN5

PKN1 4-0 = 11101

((32R - 29R)/ 48R)* (VinN2 - VinN5) + VinN5

PKN1 4-0 = 11110

((32R - 30R)-L48R) * (VinN2 - VinN5) + VinN5

PKN1 4-0 = 11111

((32R*- 31R)/ 48R) * (VinN2 - VinN5) + VinN5

Table 5.38: VinN4

Reference
voltage

Macro adjustment value

VinN6 formula

VinN6

PKN2 4-0°'=00000

(220R / 223R) * (VinN5 - VinN11) + VinN1L

PKN2 4-0'= 00001

((220R - 3R) / 223R) * (VinN5 - VinN11) + VinN11

PKNZ2 4-0 = 00010

((220R - 6R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 00011

((220R - 9R) / 223R) * (VinN5 - VinN11) + VinN11

PKN24-0 = 00100

((220R - 12R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2'4-0 = 00101

((220R - 15R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 00110

((220R - 18R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 00111

((220R - 21R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01000

((220R - 24R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01001

((220R - 27R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01010

((220R - 30R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01011

((220R - 33R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01100

((220R - 36R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01101

((220R - 39R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01110

((220R - 42R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 01111

((220R - 45R) / 223R) * (VIinN5 - VinN11) + VinN11

PKN2 4-0 = 10000

((220R - 48R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 10001

((220R - 51R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 10010

((220R - 54R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 10011

((220R - 57R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 10100

((220R - 60R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 =10101

((220R - 63R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 10110

((220R - 66R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 10111

((220R - 69R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11000

((220R - 72R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11001

((220R - 75R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11010

((220R - 78R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11011

((220R - 81R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11100

((220R - 84R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11101

((220R - 87R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11110

((220R - 90R) / 223R) * (VinN5 - VinN11) + VinN11

PKN2 4-0 = 11111

((220R - 93R) / 223R) * (VinN5 - VinN11) + VinN11

Himax Confidential
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* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

el%"j Himax

DATA SHEET V01

REEEEE Macro adjustment value VinN7 formula
voltage

PKN3 4-0 = 00000 (193R / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00001 ((193R - 3R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00010 ((193R - 6R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00011 ((193R - 9R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00100 ((193R - 12R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00101 ((193R - 15R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00110 ((193R - 18R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 00111 ((193R - 21R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 01000 ((193R - 24R) / 223R) * (VinN5 - VinN11)+.VinN11
PKN3 4-0 = 01001 ((193R - 27R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 01010 ((193R - 30R) / 223R) * (VinN5 - VinN11)+ VinN11
PKN3 4-0 = 01011 ((193R - 33R) / 223R) * (VinN5 -.VinN11) + VinN11
PKN3 4-0 = 01100 ((193R - 36R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 01101 ((193R - 39R) / 223R) * (VinN5.4VinN11).+VinN11
PKN3 4-0 = 01110 ((193R - 42R) / 223R) * (VinN5 ~VinN11) + VinN11

VinN7 PKN3 4-0 = 01111 ((193R - 45R) / 223R) * (VinN5 -VinN11) + VinN11
PKN3 4-0 = 10000 ((193R - 48R) / 223R) *(VinN5 = VinN11) + VinN11
PKN3 4-0 = 10001 ((193R - 51R) / 223R) *(VinN5< VinN11) + VinN11
PKN3 4-0 = 10010 ((193R - 54R) / 223R) *(VinN5 - VinN11) + VinN11
PKN3 4-0 = 10011 ((193R - 57R)./ 223R)* (VinN5 - VinN141) + VinN11
PKN3 4-0 = 10100 ((193R - 60R) / 223R) *(VinN5 - VinN11) + VinN11
PKN3 4-0 = 10101 ((193R - 63R) /' 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 10110 ((193R=.66R)./.223R) * (VinN5 - VinN11), + VinN11
PKN3 4-0 = 10111 ((193R- 69R)/223R) * (VinN5 - VinN11) +VinN11
PKN3 4-0 = 11000 ((193R.- 72R) / 223R) * (VinN5 =VinN11) + VinN11
PKN3 4-0 = 11001 ((293R - 75R) / 223R)* (VinN5 = VinN11) + VinN11
PKN3 4-0 = 11010 ((193R - 78R) /.223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 11011 ((193R - 81R) /-223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 11100 ((193R - 84R) / 223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 11101 ((193R - 87R) /-223R)* (VinN5 - VinN11) + VinN11
PKN3 4-0 = 11110 ((193R - 90R) /-223R) * (VinN5 - VinN11) + VinN11
PKN3 4-0 = 11111 ((198R™-'93R) / 223R) * (VinN5 - VinN11) + VinN11

Table 5.40: VinN7
R\%?t;e;:e Macro adjustment value VinN8 formula

PKN4 4-0'=-00000 (158R / 223R) * (VIinN5 - VinN11) + VinN11
PKN4 4-0-='00001 ((158R - 3R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 00010 ((158R - 6R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 00011 ((158R - 9R) / 223R) * (VinN5 - VinN11) + VinN11
PKN44-0= 00100 ((158R - 12R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4'4-0 = 00101 ((158R - 15R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 00110 ((158R - 18R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 00111 ((158R - 21R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01000 ((158R - 24R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01001 ((158R - 27R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01010 ((158R - 30R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01011 ((158R - 33R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01100 ((158R - 36R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01101 ((158R - 39R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 01110 ((158R - 42R) / 223R) * (VinN5 - VinN11) + VinN11

VinNg PKN4 4-0 = 01111 ((158R - 45R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10000 ((158R - 48R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10001 ((158R - 51R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10010 ((158R - 54R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10011 ((158R - 57R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10100 ((158R - 60R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10101 ((158R - 63R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10110 ((158R - 66R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 10111 ((158R - 69R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11000 ((158R - 72R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11001 ((158R - 75R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11010 ((158R - 78R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11011 ((158R - 81R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11100 ((158R - 84R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11101 ((158R - 87R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11110 ((158R - 90R) / 223R) * (VinN5 - VinN11) + VinN11
PKN4 4-0 = 11111 ((158R - 93R) / 223R) * (VinN5 - VinN11) + VinN11

Table 5.41: VinN8
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* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

el%"j Himax

DATA SHEET V01

ez Macro adjustment value VinN9 formula

voltage
PKN5 4-0 = 00000 (123R / 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 00001 ((123R - 3R) / 223R) * (VinN5 - VinN11) + VinN11
PKNS5 4-0 = 00010 ((123R - 6R) / 223R) * (VinN5 - VinN11) + VinN11
PKNS5 4-0 = 00011 ((123R - 9R) / 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 00100 ((123R - 12R) / 223R) * (VinN5 - VinN11) + VinN11
PKNS5 4-0 = 00101 ((123R - 15R) / 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 00110 ((123R - 18R) / 223R) * (VinN5 - VinN11) + VinN11
PKNS5 4-0 = 00111 ((123R - 21R) / 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 01000 ((123R - 24R) / 223R) * (VinN5 - VinN11)+VinN11
PKN5 4-0 = 01001 ((123R - 27R) / 223R) * (VinN5 - VinN11) + VinN11
PKNS5 4-0 = 01010 ((123R - 30R) / 223R) * (VinN5 - VinN11)+ VinN11
PKN5 4-0 = 01011 ((123R - 33R) / 223R) * (VinN5 -.VinN11) + VinN11
PKNS5 4-0 = 01100 ((123R - 36R) / 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 01101 ((123R - 39R) / 223R) * (VinN5.4VinN11).+VinN11
PKNS5 4-0 = 01110 ((123R - 42R) / 223R) * (VinN5 - VinN11) + VinN11

VinNg PKNS5 4-0 = 01111 ((123R - 45R) / 223R) * (VinN5 =VinN11) + VinN11
PKN5 4-0 = 10000 ((123R - 48R) / 223R) */(VinN5 =VinN11) + VinN11
PKNS5 4-0 = 10001 ((123R - 51R) / 223R) *(VinN5 < VinN11) + VinN11
PKN5 4-0 = 10010 ((123R - 54R) / 223R) *(VinN5 - VinN11) + VinN11
PKN5 4-0 = 10011 ((123R - 57R)J/ 223R)* (VinN5 - VinN11) + VinN11
PKN5 4-0 = 10100 ((123R - 60R) ./ 223R) *(VIinN5 - VinN11) + VinN11
PKN5 4-0 = 10101 ((123R - 68R) / 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 10110 ((123R=.66R)./.223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 10111 ((A23R-.69R)/223R) * (VinN5 - VinN11) +VinN11
PKNS5 4-0 = 11000 ((123R.- 72R) / 223R) * (VinN5 =VinN11) + VinN11
PKN5 4-0 = 11001 ((223R - 75R) / 223R)* (VinN5= VinN11) + VinN11
PKN5 4-0 = 11010 ((123R - 78R) /. 223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 11011 ((123R - 81R) /-223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 11100 ((223R - 84R) / 223R) * (VinN5 - VinN11) + VinN11
PKNS5 4-0 = 11101 ((123R - 87R) /:223R)* (VinN5 - VinN11) + VinN11
PKN5 4-0 = 11110 ((123R - 90R) /-223R) * (VinN5 - VinN11) + VinN11
PKN5 4-0 = 11111 ((128R-93R) / 223R) * (VinN5 - VinN11) + VinN11

Table 5.42: VinN9
RS;thgge Macro adjustment value VinN10 formula

PKN6 4-0"=-00000 (96R / 223R) * (VIinN5 - VinN11) + VinN11
PKN6 4-0-=00001 ((96R - 3R) / 223R) * (VIinN5 - VinN11) + VinN11
PKN6 4-0 = 00010 ((96R - 6R) / 223R) * (VIinN5 - VinN11) + VinN11
PKNS6 4-0 = 00011 ((96R - 9R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 00100 ((96R - 12R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6'4-0 = 00101 ((96R - 15R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 00110 ((96R - 18R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 00111 ((96R - 21R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG 4-0 = 01000 ((96R - 24R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 01001 ((96R - 27R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG 4-0 = 01010 ((96R - 30R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 01011 ((96R - 33R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 01100 ((96R - 36R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG6 4-0 = 01101 ((96R - 39R) / 223R) * (VinN5 - VinN11) + VinN11
PKN®6 4-0 = 01110 ((96R - 42R) / 223R) * (VIinN5 - VinN11) + VinN11

VIinN10 PKNG 4-0 = 01111 ((96R - 45R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 10000 ((96R - 48R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG 4-0 = 10001 ((96R - 51R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 10010 ((96R - 54R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 10011 ((96R - 57R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG 4-0 = 10100 ((96R - 60R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 10101 ((96R - 63R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG6 4-0 = 10110 ((96R - 66R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 10111 ((96R - 69R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 11000 ((96R - 72R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG6 4-0 = 11001 ((96R - 75R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 11010 ((96R - 78R) / 223R) * (VIinN5 - VinN11) + VinN11
PKNG6 4-0 = 11011 ((96R - 81R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 11100 ((96R - 84R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG6 4-0 = 11101 ((96R - 87R) / 223R) * (VinN5 - VinN11) + VinN11
PKNG 4-0 = 11110 ((96R - 90R) / 223R) * (VinN5 - VinN11) + VinN11
PKN6 4-0 = 11111 ((96R - 93R) / 223R) * (VIinN5 - VinN11) + VinN11

Himax Confidential
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* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

el%"j Himax

DATA SHEET V01

ez Macro adjustment value VinN12 formula

voltage
PKN7 4-0 = 00000 (47R / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00001 ((47R - 1R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00010 ((47R - 2R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00011 ((47R - 3R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00100 ((47R - 4R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00101 ((47R - 5R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00110 ((47R - 6R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 00111 ((47R - 7R) ] 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 01000 ((47R - 8R) / 48R) * (VinN11 - VinN14) +VinN14
PKN7 4-0 = 01001 ((47R - 9R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 01010 ((47R - 10R) / 48R) * (VinN11 - VinN14)+VinN14
PKN7 4-0 = 01011 ((47R - 11R) / 48R) * (VinN11 - VinN14) +VinN14
PKN7 4-0 = 01100 ((47R - 12R) / 48R) * (VinN11 ~VinN14) # VinN14
PKN7 4-0 = 01101 ((47R - 13R) / 48R) * (VinN11.-VinN14)-+VinN14
PKN7 4-0 = 01110 ((47R - 14R) / 48R) * (VinN11 - VinN14) + VinN14

VinN12 PKN7 4-0 = 01111 ((47R - 15R) / 48R) * (VinN1d - VinN14) + VinN14
PKN7 4-0 = 10000 ((47R - 16R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 10001 ((47R - 17R) / 48R) * (VinN11 -VinN14) + VinN14
PKN7 4-0 = 10010 ((47R - 18R) / 48R)-* (VinN11 - VinN14) + VinN14
PKN7 4-0 = 10011 ((47R - 19R) /. 48R)*(VinN11 - VinN14) + VinN14
PKN7 4-0 = 10100 ((47R - 20R)// 48R).* (VinN11 - VinN14) + VinN14
PKN7 4-0 =10101 ((47R - 21R) / 48R).* (VinN11 - VinN14) + VinN14
PKN7 4-0 = 10110 ((47R =22R) /-48R) * (VINN1L-VinN14).+ VinN14
PKN7 4-0 =10111 ((47R,~23R) /48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11000 ((47R- 24R)/ 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11001 ((47R.- 25R) / 48R) * (VinN11 -VinN14) + VinN14
PKN7 4-0 = 11010 ((47R - 26R) / 48R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11011 ((47R - 27R)148R) * (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11100 ((47R - 28R) [ 48R)* (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11101 ((47R - 29R) /'48R)* (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11110 ((47R - 30R) /"48R)* (VinN11 - VinN14) + VinN14
PKN7 4-0 = 11111 ((47R-31R) / 48R) * (VinN11 - VinN14) + VinN14

Table 5.44: VinN12
R\%?t;e;:e Macro adjustment value VinN13 formula

PKN8 4-0"=-00000 (32R / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0-='00001 ((32R - 1R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 00010 ((32R - 2R) / 48R) * (VinN11 - VinN14) + VinN14
PKNS8 4-0 = 00011 ((32R - 3R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8'4-0 = 00100 ((32R - 4R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8'4-0 = 00101 ((32R - 5R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 00110 ((32R - 6R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 00111 ((32R - 7R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01000 ((32R - 8R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01001 ((32R - 9R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01010 ((32R - 10R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01011 ((32R - 11R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01100 ((32R - 12R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01101 ((32R - 13R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 01110 ((32R - 14R) / 48R) * (VinN11 - VinN14) + VinN14

VinN13 PKN8 4-0 = 01111 ((32R - 15R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10000 ((32R - 16R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10001 ((32R - 17R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10010 ((32R - 18R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10011 ((32R - 19R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10100 ((32R - 20R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10101 ((32R - 21R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10110 ((32R - 22R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 10111 ((32R - 23R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 11000 ((32R - 24R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 11001 ((32R - 25R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 11010 ((32R - 26R) / 48R) * (VinN11 - VinN14) + VinN14
PKNS8 4-0 = 11011 ((32R - 27R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 11100 ((32R - 28R) / 48R) * (VinN11 - VinN14) + VinN14
PKNS8 4-0 = 11101 ((32R - 29R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 11110 ((32R - 30R) / 48R) * (VinN11 - VinN14) + VinN14
PKN8 4-0 = 11111 ((32R - 31R) / 48R) * (VinN11 - VinN14) + VinN14
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DATA SHEET V01

G\';zﬁgéle Formula G\:gﬁzgifle Formula
VO VinPO V42 VinPg - (VinP9 - VIinP10)*(4R/6R)
V1 VinP1 V43 VinP9 - (VinP9 - VinP10)*(5R/6R)
V2 VinP2 V44 VinP10
V3 VinP3 V45 VinP10 - (VinP10 - VinP11)*(1R/6R)
\VZ1 VinP3 - (VinP3 - VinP4)*(1R/4R) V46 VinP10 - (VinP10 - VinP11)*(2R/6R)
V5 VinP3 - (VinP3 - VinP4)*(2R/4R) V47 VinP10 - (VinP10 - VinP11)*(3R/6R)
V6 VinP3 - (VinP3 - VinP4)*(3R/4R) V48 VinP10 - (VinP10 - VinP11)*(4R/6R)
V7 VinP4 V49 VinP10 - (VinP10 -VinP11)*(5R/6R)
V8 VinP4 - (VinP4 - VinP5)*(1R/6R) V50 VinP11
V9 VinP4 - (VinP4 - VinP5)*(2R/6R) V51 VinP11 - (VinP11 -VinP12)*(1R/6R)
V10 VinP4 - (VinP4 - VinP5)*(3R/6R) V52 VinP11'* (VinP11- VinP12)*(2R/6R)
Vi1 VinP4 - (VinP4 - VinP5)*(4R/6R) V53 VinP11- (VinP11 - VinP12)*(3R/6R)
V12 VinP4 - (VinP4 - VinP5)*(5R/6R) V54 VinP11 - (VinP11 - VinR12)*(4R/6R)
V13 VinP5 V55 VinP11 - (VinP11-VinP12)*(5R/6R)
V14 VinP5 - (VinP5 - VinP6)*(1R/6R) V56 VinP12
V15 VinP5 - (VinP5 - VinP6)*(2R/6R) V57 VinP12 - (VinP12 - VinP13)*(1R/4R)
V16 VinP5 - (VinP5 - VinP6)*(3R/6R) V58 VinP12 ~(VinP12 ~VinP13)*(2R/4R)
V17 VinP5 - (VinP5 - VinP6)*(4R/6R) V59 VinP12 =(VinP12 — VinP13)*(3R/4R)
V18 VinP5 - (VinP5 - VinP6)*(5R/6R) V60 VinRP13
V19 VinP6 V61l VinP14
V20 VinP6 - (VinP6 - VinP7)*(1R/6R) V62 VinP15
V21 VinP6 - (VinP6 - VIinP7)*(2R/6R) V63 VinP16

V22 VinP6 - (VinP6 - VinP7)*(3R/6R)
V23 VinP6 - (VinP6 - VinP7)*(4R/6R)
V24 VinP6 - (VinP6 - VinP7)*(5RI6R)
V25 VinP7

V26 VIinP7 - (VinP7 - VinP8)*(1R/7.5R)
V27 VinP7 - (VinP7,- VinP8)*(2R/7.5R)
V28 VinP7.- (VinP7-- VinP8)*(3R/7:5R)
V29 VinP7- (VinR7* VinP8)*(4R/7:5R)
V30 VinP7 - (VinP7 - VinP8)*(5R/7.5R)
v31 VinP7 > (VinP7 - VinP8)*(6R/7.5R)
V32 VinP8

V33 VinP8 - (VinP8 - VinP9)*(1R/6R)
V34 VinP8 - (VinP8 - VinP9)*(2R/6R)
V35 VinP8 - (VinP8 - VinP9)*(3R/6R)
V36 VinP8 - (VinP8 - VinP9)*(4R/6R)
V37 VinP8 - (VinP8 - VinP9)*(5R/6R)
V38 VinP9

V39 VinP9 - (VinP9 - VinP10)*(1R/6R)
V40 VinP9 - (VinP9 - VinP10)*(2R/6R)
V41l VinP9 - (VinP9 - VinP10)*(3R/6R)

Table 5.46: Voltage calculation formula of 64-grays  cale voltage (positive polarity)
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DATA SHEET V01

Grayscale Grayscale

voltage Formula voltage Formula
VO VinNO V42 VinN9 - (VinN9 - VinN10)*(4R/6R)
V1 VinN1 V43 VinN9 - (VinN9 - VinN10)*(5R/6R)
V2 VinN2 V44 VinN10
V3 VinN3 V45 VinN10 - (VinN10 - VinN11)*(1R/6R)
V4 VinN3 - (VinN3 - VinN4)*(1R/4R) V46 VinN10 - (VinN10 - VinN11)*(2R/6R)
V5 VinN3 - (VINN3 - VinN4)*(2R/4R) Va7 VinN10 - (VinN10 - VinN11)*(3R/6R)
V6 VinN3 - (VINN3 - VinN4)*(3R/4R) V48 VinN10 - (VinN10 - VIAN11)*(4R/6R)
V7 VinN4 V49 VinN10 - (VinN10~ VinN11)#(5R/6R)
V8 VinN4 - (VinN4 - VinN5)*(1R/6R) V50 VinN11
V9 VinN4 - (VinN4 - VinN5)*(2R/6R) V51 VinN11 -(VinN11'-VinN12)*(1R/6R)
V10 VinN4 - (VinN4 - VinN5)*(3R/6R) V52 VinN11 - (VinN11- VinN12)*(2R/6R)
V11 VinN4 - (VinN4 - VinN5)*(4R/6R) V53 VinN11<(VinN11 - VinN12)*(3R/6R)
V12 VinN4 - (VinN4 - VinN5)*(5R/6R) V54 VinN12~ (VinN11 - VinN12)*(4R/6R)
V13 VinN5 V55 VinN11 - (VinN11-.VinN12)*(5R/6R)
V14 VinN5 - (VinN5 - VinN6)*(1R/6R) V56 VinN12
V15 VinN5 - (VIinN5 - VinN6)*(2R/6R) V57 VinN12 --(VinN12 = VinN13)*(1R/4R)
V16 VinN5 - (VinN5 - VinN6)*(3R/6R) V58 VinN12 =.(VinN12 — VinN13)*(2R/4R)
V17 VinN5 - (VinN5 - VinN6)*(4R/6R) V59 VinN12 - (VinN12 — VinN13)*(3R/4R)
V18 VinN5 - (VinN5 - VinN6)*(5R/6R) V60 VinN13
V19 VinN6 V61l VinN14
V20 VinNG - (VinN6 - VinN7)*(1R/6R) V62 VinN15
V21 VinNG - (VIinNG - VinN7)*(2R/6R) V63 VinN16

V22 VinNG - (VinN6 - VinN7)*(3R/6R)

V23 | VinN6 - (VinN6 - VInN7)4(4R/6R)

V24 | VinNG - (VinN6 - VinN7)*(5R/6R)

V25 VinN7

V26 | VInN7 S(VinN7 “VinN8)*(1R/7.5R)

V27 VinN7 - (VinN7.- VinN8)*(2R/7.5R)

V28 VinN7/~ (VinN7 - VinN8)*(3R/7.5R)

V29 | VinN7 - (VinN7 - VInN8)*(4R/7.5R)

V30 VinN7 - (VinN7 - VinN8)*(5R/7.5R)

v3l VinN7 - (VinN7 - VinN8)*(6R/7.5R)

V32 VinN8

V33 VinN8 - (VinN8 - VinN9)*(1R/6R)

V34 | VinN8 - (VinN8 - VinN9)*(2R/6R)

V35 VinN8 - (VinN8 - VinN9)*(3R/6R)

V36 VinN8 - (VinN8 - VinN9)*(4R/6R)

V37 VinN8 - (VinN8 - VinN9)*(5R/6R)

V38 VinN9

V39 | VinN9 - (VinN9 - VinN10)*(1R/6R)

V40 VinN9 - (VinN9 - VinN10)*(2R/6R)

v41l VinN9 - (VinN9 - VinN10)*(3R/6R)

Table 5.47: Voltage calculation formula of 64-grays  cale voltage (negative polarity)
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DATA SHEET V01

Grayscale

Grayscale

voltage Formula voltage Formula
VVO VO V44 V11l
VV1 VO - (VO - V1)*(4R/16R) VV45 V11 - (V11 - V12)%(1.6R/6.4R)
VV2 VO - (VO - V1)*(8R/16R) VV46 V11 - (V11 - V12)*(3.2R/6.4R)
VV3 VO - (VO - V1)*(12R/16R) VV47 V11 - (V11 - V12)*(4.8R/6.4R)
A2 V1 V48 V12
VV5 V1 - (V1 - V2)*(4R/16R) VV49 V12 - (V12 - V13)*(1.6R/6:4R)
VV6 V1 - (V1 - V2)*(8R/16R) VV50 V12 - (V12 - V13)*(3.2R/6.4R)
w7 V1 - (V1 - V2)*(12R/16R) VV51 V12 - (V12 - V13)*(4.8R/6.4R)
vVv8 V2 VV52 V13
VV9 V2 - (V2 - V3)*(4R/16R) VV53 V13 - (V13- V14)*(1.6R/6.4R)
VV10 V2 - (V2 - V3)*(8R/16R) VV54 V13 - (V13.- V14)*(3.2R/6.4R)
V11 V2 - (V2 - V3)*(12R/16R) VV55 VA3=(V13'-V14)%(4.8R/6.4R)
VV12 V3 VV56 V14
VV13 V3 - (V3 - V4)*(2R/8R) VV57 V14- (V14 - V15)*(1.6R/6.:4R)
w14 V3 - (V3 - V4)*(4R/8R) V\/58 V14 - (V14 ~V15)%(312R/6.4R)
VV15 V3 - (V3 - V4)*(6R/8R) VV59 V14 - (V14-V15)%(4.8R/6.4R)
VV16 V4 VV60 V15
w17 V4 - (V4 - V5)*(2R/8R) VV61 V15 -(V15 - V16)*(1.6R/6.4R)
VV18 V4 - (V4 - V5)*(4R/8R) VV62 V15 -(V15 - V16)*(3.2R/6.4R)
VV19 V4 - (V4 - V5)*(6R/8R) VV63 V15 - (V15 - V16)*(4.8R/6.4R)
VV20 V5 VV64 V16
VV21 V5 - (V5 - V6)*(2R/8R) VV65 V16 - (V16 - V17)*(1.6R/6.4R)
VV22 V5 - (V5 - V6)*(4R/8R) V66 V16 - (V16 - V17)*(3.2R/6.4R)
VV23 V5 - (V5 - V6)*(6R/8R) VV67 V16 - (V16 - V17)*(4.8R/6.4R)
VV24 V6 VV68 V17
VV25 V6 - (V6 - V7)*(2R/8R) VV69 V17 - (V17 - V18)*(1.6R/6.4R)
VV26 V6 - (V6 - V7)*(4R/8R) VV70 V17 - (V17 - V18)*(3.2R/6.4R)
VV27 V6= (V6 - V7)*(BR/SR) w71 V17 - (V17 - V18)*(4.8R/6.4R)
VVv28 V7 VV72 V18
VV29 V7 - (V7 - V8)*(1.6R/6.4R) VW73 V18 - (V18 - V19)*(1.6R/6.4R)
VV30 V7 5(V7 - V8)*(3.2R/6.4R) V74 V18 - (V18 - V19)%(3.2R/6.4R)
VV31 V7 - (V7 - V8)*(4.8R/6.4R) VW75 V18 - (V18 - V19)*(4.8R/6.4R)
VV32 V8 VV76 V19
VV33 V8 - (V8 - V9)*(1.6R/6.4R) W77 V19 - (V19 - V20)*(1.6R/6.4R)
VV34 V8 - (V8 - V9)*(3.2R/6.4R) VV78 V19 - (V19 - V20)*(3.2R/6.4R)
V35 V8 - (V8 - V9)*(4.8R/6.4R) V79 V19 - (V19 - V20)*(4.8R/6.4R)
VV36 V9 VV80 V20
w37 VO - (VO - V10)*(1.6R/6.4R) vvsl V20 - (V20 - V21)*(1.6R/6.4R)
VV38 VO - (V9 - V10)%(3.2R/6.4R) VV82 V20 - (V20 - V21)*(3.2R/6.4R)
VV39 V9 - (V9 - V10)*(4.8R/6.4R) VvV83 V20 - (V20 - V21)*(4.8R/6.4R)
VV40 V10 VvVv84 V21
w41 V10 - (V10 - V11)*(1.6R/6.4R) VV85 V21 - (V21 - V22)*(1.6R/6.4R)
VV42 V10 - (V10 - V11)*(3.2R/6.4R) VV86 V21 - (V21 - V22)%(3.2R/6.4R)
VV43 V10 - (V10 - V11)*(4.8R/6.4R) VV87 V21 - (V21 - V22)*(4.8R/6.4R)
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DATA SHEET V01

G\:‘:‘)‘ﬁ;&ge Formula G\Sgﬁz;ifle Formula
Vv8s8 V22 VV132 V32 - (V32 - V33)*(1.6R/6.4R)
VV89 V22 - (V22 - V23)*(1.6R/6.4R) VV133 V32 - (V32 - V33)*(3.2R/6.4R)
VV90 V22 - (V22 - V23)*(3.2R/6.4R) w134 | V32 - (V32 - V33)*(4.8R/6.4R)
vVl V22 - (V22 - V23)*(4.8R/6.4R) VV135 V33
V92 V23 VV136 V33 - (V33 - V34)*(1.6R/6.4R)
VV93 V23 - (V23 - V24)*(1.6R/6.4R) V137 | V33 - (V33 - V34)*(3.2R/6.4R)
VV94 V23 - (V23 - V24)*(3.2R/6.4R) V138 | V33 - (V33 - V34)*(4.8R/6.4R)
VV95 V23 - (V23 - V24)*(4.8R/6.4R) VV139 V34
VV96 V24 VV140 V34 - (V34 - V35)*(1.6R/6.4R)
VW97 V24 - (V24 - V25)*(1.6R/6.4R) W14l | V34 - (V34 - V35)*(3:2R/6.4R)
VV9o8 V24 - (V24 - V25)*(3.2R/6.4R) VV142 V34 - (V34 .- V35)*(4.8R/6.4R)
VV99 V24 - (V24 - V25)*(4.8R/6.4R) VV143 V35
VV100 V25 VV144 V35+=(V35+-V36)*(1.6R/6.4R)
VV101 V25 - (V25 - V26)*(1.6R/6.4R) VV145 . |\W85<.(V35 - V36)*(3.2R[6.4R)
VV102 V25 - (V25 - V26)*(3.2R/6.4R) VV146 V35 - (V35 - V36)*(4.8R/6.4R)
VV103 V25 - (V25 - V26)*(4.8R/6.4R) VV147 V36
VV104 V26 VV148 V36 - (V36 -V37)*(1.6R/6.4R)
VV105 V26 - (V26 - V27)*(1.6R/6.4R) VV149 V36 -/(V36.- V37)*(3.2R/6.4R)
VV106 V26 - (V26 - V27)*(3.2R/6.4R) VV150 V36 -(V36'-V37)*(4.8R/6.4R)
VV107 V26 - (V26 - V27)*(4.8R/6.4R) VV151 V37
VV108 V27 VV152 V37 4 (V37 - V38)*(1.6R/6.4R)
VV109 V27 - (V27 - V28)*(1.6R/6.4R) W153 | V37 - (V37 - V38)*(3.2R/6.4R)
VV110 V27 - (V27 - V28)*(3.2R/6.4R) V154 V37 - (V37 - V38)*(4.8R/6.4R)
VV111 V27 - (V27 - V28)*(4.8R/6.4R) VV155 V38
VV112 V28 VV156 V38 - (V38 - V39)*(1.6R/6.4R)
VV113 V28 - (V28 - V29)*(1.6R/6.4R) VV157 V38 - (V38 - V39)*(3.2R/6.4R)
VV114 V28 - (V28 - V29)*(3.2R/6/4R) VV158 V38 - (V38 - V39)*(4.8R/6.4R)
VV115 V28 - (V28 - V29)*(4.8R/6.4R) VV159 V39
VV116 V29 VV160 V39 - (V39 - V40)*(1.6R/6.4R)
w117 V29 = (V29 - V30)*(1.6R/6.4R) W16l | V39 - (V39 - V40)*(3.2R/6.4R)
VV118 V29 (V29 -'V30)*(3.2R/6.4R) V162 | V39 - (V39 - V40)*(4.8R/6.4R)
VV119 V29.- (V29 - V30)*(4.8R/6.4R) VV163 V40
VV120 V30 VV164 V40 - (V40 - V41)*(1.6R/6.4R)
V121 V30 - (V30 - V31)*(1.6R/6.4R) VV165 | V40 - (V40 - V41)*(3.2R/6.4R)
VV122 V30 - (V30 - V31)*(3.2R/6.4R) VV166 V40 - (V40 - V41)*(4.8R/6.4R)
VV123 V30 - (V30 - V31)*(4.8R/6.4R) VV167 V4l
VV124 V31l VV168 V41 - (V41 - V42)*(1.6R/6.4R)
VV125 V31 - (V31 - V32)*(1.6R/11.2R) VV169 V41 - (VA1 - V42)*(3.2R/6.4R)
VV126 V31 - (V31 - V32)*(3.2R/11.2R) W170 | V41 - (V41 - V42)*(4.8R/6.4R)
VVv127 V31 - (V31 - V32)*(4.8R/11.2R) VV171 V42
VV128 V31 - (V31 - V32)*(6.4R/11.2R) V172 V42 - (V42 - V43)*(1.6R/6.4R)
VV129 V31 - (V31 - V32)*(8R/11.2R) W173 | V42 - (V42 - V43)*(3.2R/6.4R)
VV130 V31 - (V31 - V32)*(9.6R/11.2R) W174 | V42 - (V42 - V43)*(4.8R/6.4R)
VV131 V32 VV175 V43
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DATA SHEET V01

Grayscale Formula Grayscale Formula
voltage voltage
VV176 V43 - (V43 - V44)*(1.6R/6.4R) VV216 | V53 - (V53 - V54)%(1.6R/6.4R)
V177 V43 - (V43 - V44)*(3.2R/6.4R) VV217 | V53 - (V53 - V54)%(3.2R/6.4R)
VV178 V43 - (V43 - V44)*(4.8R/6.4R) VVv218 V53 - (V53 - V54)*(4.8R/6.4R)
VV179 V44 VV219 V54
VV180 V44 - (V44 - V45)*(1.6R/6.4R) VV220 V54 - (V54 - V55)*(1.6R/6.4R)
VV181 V44 - (V44 - V45)%(3.2R/6.4R) VV221 | V54 - (V54 - V55)%(3.2R/6.4R)
VV182 V44 - (V44 - V45)*(4.8R/6.4R) VV222 V54 - (V54 - V55)*(4.8R/6.4R)
VV183 V45 V223 V55
VV184 V45 - (V45 - V46)*(1.6R/6.4R) VV224 V55 - (V55 - V56)*(1.6R/6.4R)
VV185 V45 - (V45 - V46)*(3.2R/6.4R) VV225 | V55 - (V55 - V56)%(3.2R/6.4R)
VV186 V45 - (V45 - V46)*(4.8R/6.4R) VV226 V55 - (V55 - V56)*(4.8R/6:4R)
VV187 V46 V227 V56
VV188 V46 - (V46 - V47)*(1.6R/6.4R) VV228 V56 - (V56 - V57)*(2R/8R)
VV189 V46 - (V46 - VA7)*(3.2R/6.4R) VV229 | V56 - (V56 - V57)*(4R/8R)
VV190 V46 - (V46 - V47)*(4.8R/6.4R) VV230 V56 - (V56 - V57)*(6R/8R)
VV191 V47 VV231 V57
VV192 V47 - (V47 - V48)*(1.6R/6.4R) VV232 V57 - (V57 - V58)*(2R/8R)
VV193 V47 - (VAT - V48)*(3.2R/6.4R) VV233 | V57=(V57 -V58)*(4R/8R)
VV194 V47 - (V47 - V48)*(4.8R/6.4R) VV234 V57 - (V57 -'V58)*(6R/8R)
VV195 V48 VV235 V58
VV196 V48 - (V48 - V49)*(1.6R/6.4R) VV236 V58 - (V58 - V59)*(2R/8R)
VV197 VA48 - (V48 - V49)*(3.2R/6.4R) VV237 .| V58 - (V58 - V59)*(4R/8R)
VV198 V48 - (V48 - V49)*(4.8R/6.4R) V238 V58 - (V58 - V59)*(6R/8R)
VV199 V49 V239 V59
VV200 V49 - (V49 - V50)*(1.6R/6.4R) VV240 V59 - (V59 - V60)*(2R/8R)
VV201 V49 - (V49 - V50)*(3.2R/6.4R) VW241 | V59 -/(V59 - V60)*(4R/8R)
VV202 V49 - (V49 - V50)*(4.8R/6.4R) V242 V59 - (V59 -V60)*(6R/8R)
VV203 V50 VV243 V60
VV204 V50 - (V50 - V51)*(1.6R/6.4R) VV244 V60~ (V60 - V61)*(4R/16R)
VV205 V50 - (V50 - V51)%(3.2R/6.4R) VV245  [\/60- (V60 - V61)*(8R/16R)
VV206 V50 - (V50 - V51)*(4.8R/6.4R) V246 V60 - (V60 - V61)*(12R/16R)
V207 V51 V247 V61
VV208 V51 - (V51 - V52)*(1.6R/6.4R) V\V248 V61 - (V61 - V62)*(4R/16R)
VV209 V51 - (V51 - V52)%(3.2R/6.4R) VVv249 | V61 - (V61 - V62)*(8R/16R)
VV210 V51 - (V51 - V52)*(4.8R/64R) VV250 V61 - (V61 - V62)*(12R/16R)
VV211 V52 VV251 V62
VVv212 V52 - (V52 - V53)*(1.6R/6.4R) VV252 V62 - (V62 - V63)*(4R/16R)
VV213 V52 - (V52 - V53)*(3.2R/6.4R) VVv253 | V62 - (V62 - V63)*(8R/16R)
VV214 V52 - (V52 - V53)*(4.8R/64R) VV254 V62 - (V62 - V63)*(12R/16R)
VV215 V53 VV255 V63

Table 5.48:/Voltage calculation formula of'256-gray
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5.12 Characteristics of I/O

5.12.1 Output or bi-directional (I/O) pins

DATA SHEET V01

bi .Out.put or After power on After hardware reset After software reset
i-directional pins
TE Low Low Low
(gﬁtzpi;[(zilr?vBe?) High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
SDO High-Z (Inactive) High-Z (Inactive) High-Z (Inactive)
CABC PWM OUT Low Low Low

Table 5.49: Characteristics of output or bi-directi  onal (I/O) pins

5.12.2 Input pins

. During power After power After After During power
Input pins hardware software
on process on off process
reset reset
RESX Setion.5.18 Input valid Input valid Input-valid Setion.5.18
CSX Input valid Input valid Input valid Input valid Input valid
DCX Input valid Input valid Input valid Input valid Input valid
WRX_ SCL Input valid Input valid Input valid Input valid Input valid
RDX Input valid Input-valid Input/valid Input valid Input valid
DBZ?’SE DBO Input valid Input.valid Input valid Input valid Input valid
HSYNC Input valid Input valid Input valid Input valid Input valid
VSYNC Input valid Input valid Input valid Input valid Input valid
PCLK Input valid Input valid Input valid Input valid Input valid
DE Inputvalid Input valid Input valid Input valid Input valid
OSE,S?’SS,SE,SZ, Input.valid Inputvalid Input valid Input valid Input valid
TEST2-0 Low Low Low Low Low

Table 5.50:-Characteristics of input pins
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5.13 Sleep Out —command and self-diagnostic functio  ns of the display module

5.13.1 Register loading detection

Sleep Out-command (See “Sleep Out (11h)”) is a trigger for an internal function of the
display module, which indicates, if the display module loading function of factory
default values from OTP (or similar device) to registers of the display controller is
working properly. There are compared factory values of the OTP and register values
of the display controller by the display controller. If those both values (OTP and
register values) are same, there is inverted (=increased by 1) a bit, which is defined in
command “Read Display Self-Diagnostic Result (OFh)” (=RDDSDR).(The used bit of
this command is D7). If those both values are not same, this bit (D7)-is-not inverted
(=increased by 1).

The flow chart for this internal function is following:

Power on sequence
Sleep In (10h) HW reset
SW reset
| v
Y
Sleep Out Sleep In . . _
- Mode Mode - RDDSDR's D7=0
Y Y
Sleep Out (11h)

A

Loads and Compares OTP and register
values

Are OTP and register
values the same

D7 inverted

A

Figure 5.33: Sleep out flow chart—-command and self-  diagnostic functions
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5.13.2 Functionality detection

Sleep Out-command (See “Sleep Out (11h)”) is a trigger for an internal function of the
display module, which indicates, if the display module is still running and meets
functionality requirements.

The internal function (=the display controller) is comparing, if the display module still
meets functionality requirements (e.g. booster voltage levels, timings, etc.). If
functionality requirement is met, 1 bit will be inverted (=increased by 1), which is
defined in command “Read Display Self- Diagnostic Result (OFh)” (=RDDSDR) (The
used bit of this command is D6). If functionality requirement is not the same, this bit
(D6) is not inverted (=increased by 1). The flow chart for this internal function‘is shown

as below.
Power on sequence
Sleep In (10h) HW reset
SW reset
A #
A
Sleep Out Sleep In . _
[y -l =l
> Mode Mode - RDDSDR's D6=0
 J A

Sleep Out (11h)

Y

Checks timings, voltage levels and other
functionalities

Is functionality
requirement meet ?

D6 inverted

A

Note: There is needed 120msec after Sleep Out -command, when there is changing from Sleep In—-mode
toSleep Out -mode, before there is possible to check if Customer’s functionality requirements are met and
a value of RDDSDR’s D6 is valid. Otherwise, there is 5msec delay for D6's value, when Sleep
Out —command is sent in Sleep Out -mode.

Figure 5.34: Sleep out flow chart internal function detection
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5.14 Power on/off sequence

VDD1, VDD2 and VDD3 can be applied in any order. VDD1, VDD2 and VDD3 can be
powered down in any order. During power off, if LCD is in the Sleep Out mode, VDD1
and VDD2 must be powered down minimum 120msec after RESX has been released.
During power off, if LCD is in the Sleep In mode, VDD1, VDD2 and VDD3 can be
powered down minimum Omsec after RESX has been released. CSX can be applied
at any timing or can be permanently grounded. RESX has priority over CSX. There
will be no damage to the display module if the power sequences are not met. There
will be no abnormal visible effects on the display panel during the Power On/Off
Sequences. There will be no abnormal visible effects on the display between end of
Power On Sequence and before receiving Sleep Out command. Also between
receiving Sleep In command and Power Off Sequence. If RESX line'is:not held stable
by host during Power On Sequence as defined in Sections 5:16.1.and 5.16.2, then it
will be necessary to apply a Hardware Reset (RESX) after Host Power On Sequence
is complete to ensure correct operation. Otherwise function is not guaranteed. The
power on/off sequence is illustrated below.
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5.14.1 Case 1: RESX line is held high or unstable by host at power on
If RESX line is held high or unstable by the host during power on, then a Hardware
Reset must be applied after both VDD1, VDD2 and VDD3 have been applied-

otherwise correct functionality is not guaranteed. There is no timing restriction upon
this hardware reset.

tRPW= +/- no limit tFPW= +/- no limit

) [y
- >

- >
- |

VDD2

VDD3 _/ \_

VDD1

Time when the latter signal rises up to 90% of its typical value. Ex:\When VDD2/VDD3
comes latter. This time is defined at the cross point of 90% of 2.5V/2.75V.

Time when the former signal falls down to 90% of its typical value. Ex. When VDD2/VDD3
falls earilier. This time is defined at the cross point of 90%.of 2:5V/2.75V.

tRPWICS= +/- no limit tFPWICS= /- no limit

CSX HorL > <

tRPWIRES= + no limit
-l B

-

! {(FPWIRES1= min 120ms

RESX f‘ """"""""""""""""""""""""" g

Power down in sleep out mode;
¢ P ) tRPWIRES= + no limit
<l | .

RESX
(Power down in sleep in. mode) tFPWIRES2= min Ons N—
tFPWIRES is applied to RESX falling in the Sleep Out Mode
tFPWIRES?2 is applied to RESX falling in the Sleep In Mode
Figure 5.35: Case 1: RESX line is held high or unst  able by host at power on
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5.14.2 Case 2: RESX line is held low by host at pow er on

If RESX line is held low (and stable) by the host during power on, then the RESX must
be held low for minimum 10usec after both VDD1, VDD2 and VDD3 have been

applied.
tRPW= +/- no limit tFPW= +/- no limit

VDD2

VDD3 N

VDD2
Time when the latter signal rises up to 90% of its typical value.

I 4 Ex. When VDD2/VDD3 comes latter. —

This time is defined at the cross point of 90% of 2.5V/2.75V

Time when the former signal falls down to 90% of its typical >
value. Ex. When VDD2/VDD3 falls earilier.
This time is defined at the cross point of 90% of 2.5V/2.75V.

tRPWICS= +/- no limit tFPWICS= +/- nof{limit

CsX HorlL ’ I

tFPWIRES1= min 320ms

wn

tRPWIRES= min 10

RESX <

(Power down in sleep outimode)

"

tRPWIRES= min 101

RESX <

(Power down in sleep
\

fn A

tFPWIRES2= mir |Q\nr

g

tFPWIRESLiis applied to RESX falling in the Sleep Out Mode
tFPWIRES2 is applied to RESX falling in the

Figure 5.36: Case 2: RESX line is held low by host  at power on
5.15 Uncontrolled power off

The uncontrolled power off means a situation when e.g. there is removed a battery
without the controlled power off sequence. There will not be any damages for the
display module or the display module will not cause any damages for the host or lines
of the interface. At an uncontrolled power off the display will go blank and there will
not be any visible effects within 1 second on the display (blank display) and remains
blank until “Power On Sequence” powers it up.

Note: HX8392-A is support the noise reject filter (20ns) to reject spike or noise.
AL 3 e e e L P

Less than 20nS width positive spike will be
rejected.

GAS circuit = GAS Filter circuit =g  Logic circuit
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5.16 Content adaptive brightness control (CABC) fun

ction

DATA SHEET V01

The general block diagram of the CABC and the brightness control is illustrated

below:

External VSYNC, HSYNC,

ENABLE, DCK
(RGB interface) - Display Control
Signal Generator
Display Data
Image data > Generator
Display Data Cl1:01= :OO: é: Off
P Contents Analysis | CI[1:0]= ‘07", 10",
‘11’ a off
CABC Gain / Duty ®
CABC Block A
DBV[7:0] (R52h)
(BL=0) - ] ¥
PWM_CLK . Brightness Control
(FoscD) -1 PWM Clock Devider - Block

CABC[1:0] (R55h)
SAVEPOWER[6:0] (RC9h)
DBGO0~8[6:0] (RCAh)

SEL_PWMCLK[2:0] C9h)

Figure 5.37: CABC block diagram
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5.16.1 Module architectures

HX8392-A can support two module architectures for CABC operation. The BL bit
setting of R53h can be used to select used display module architecture. White LED
driver circuit for display backlight is located on the main PWB, not in the display
module both in architecture | and II.

* Architecture |

Main PWB Display module
Display
interface
1. BL="1"0f R53h
LCD Panel |2- LEDbacklight brightness for the
CABC PWM display.is controlled by external
our output“BC”
VBAT
LEDs
Power
lines
* Architecture Il
Main PWB Display module
Display
interface 1. BL="0" of R53h

2. LED backlight brightness data

for the display is read DBV[7:0]

bits of R52h

3. Read commands R52h should

VBAT be synchronized with VSYNC
Power

LEDs
lines

Figure 5.38: Module architecture

LCD Panel
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5.16.2 CABC block

There are DBG0~8[6:0] register bits in CABC block to define the “CABC gain”/ “CABC
duty” table. Every DBGx[6:0] has 33 gain/duty value setting.

After one-frame display data content analysis, LSI will generate one CABC gain /
CABC duty value calculated from DBGO~8[6:0] register bits setting (by using
interpolated method) for display data generating and for backlight PWM pulse
generating.

Please note that the CABC gain / CABC duty value calculated by the LSl is one of the
33 gain/duty value setting in DBGxx[6:0].

Please note that : Duty ( valid level period (LED on) / one complete period)=1/ gain.

DB
A

Gain curve

NBG?
YBGS
DBGA

Gain
< k DBG5
SAVEPDWER T DBGS
DBGY
’\'\_QBrGg
0 32 64 96 128 160 192 224 256

One frame display-data
content analysis

Figure 5.39: CABC gain / CABC duty generation

For power saving of backlight module, there are SAVEPOWER[6:0] bits to define the
“minimum.gain”/ “maximum duty” of CABC block output. If the CABC gain / duty after
one-frame” display data contents analysis is smaller(gain) / larger(duty) than
SAVEPOWER]6:0] bits setting, the CABC block will output CABC gain / duty equal to
SAVEPOWER]6:0] and ignore the result of display data contents analysis.
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5.16.3 Brightness control block

There is an external output signal from brightness block, CABC_PWM_OUT, to
control the LED driver IC in order to control display brightness.

There are resister bits, DBV[7:0] of R51h, for display brightness of manual brightness
setting. The CABC_PWM_OUT duty is calculated as (DBV[7:0])/255 x CABC duty
(generated after one-frame display data content analysis).

For ex: CABC_PWM_OUT period=2.95 ms, and DBV[7:0](R51h)="228DEC’ and
CABC duty is 74%. Then CABC_PWM_OUT duty=(228) / 255.x 74.42%=66.54%.
Correspond to the CABC _PWM_OUT period=2.95 ms, the | high-level of
CABC_PWM_OUT (high effective) = 1.96ms, and the low-level.of CABC_PWM_OUT

=0.99ms.
One Period (tpw)

H ) ' ' ’
fo==cccscccace —-caeeee cew ON

PV?/?ABS_UT : : Display

(NVPLUS="1) E ' Brightness
t—tccaccccacaa- fosed——————tccccaas ee== OFF
C 1 )
Y Y Y Y
Duty=100% Duty = 100% Duty = 33% Duty=66.57%
OFF Maximum
Figure 5.40: CABC PWM OUT output duty
Symbol Parameter Min. Max. Unit Description
tpw Pulse width 0.0333 8.33 ms -

Table 5:51: CABC timing table

Notel: The'signalrise and fall times.(tf,tr) are stipulated to be equal to or less than 15ns.
Note2:. The‘pulse width range by setting’CABC related registers is locate between 0.0333ms to 8.33ms.

When Architecture Il module is used (BL='0’) with the example below, the
CABC_PWM_OUT is always output low and the DBV[7:0](R51h) will be read a value
as 169DEC ((169)/255= 66.27%).
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5.16.4 Minimum brightness setting of CABC function

CABC function is automatically reduced backlight brightness based on image
contents. In the case of the combination with the CABC or manual brightness setting,
display brightness is too dark. It must affect to image quality degradation. CABC
minimum brightness setting (CMB[7:0] bits of R5Eh) is to avoid too much brightness
reduction.

When CABC is active, CABC can not reduce the display brightness to less than
CABC minimum brightness setting. Image processing function is worked as normal,
even if the brightness can not be changed.

This function does not affect to the other function, manual brightness setting. Manual
brightness can be set the display brightness to less than CABC-minimum brightness.
Smooth transition and dimming function can be worked as normal.

When display brightness is turned off (BCTRL='0’"of R53h), CABC minimum
brightness setting is ignored. “CMB[7:0], Read  CABC minimum brightness
(R5Fh)* always read the setting value of “CMB[7:0], Write CABC minimum brightness

(R5Eh)”
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5.17 OTP programing

5.17.1 OTP table

DATA SHEET V01

OT'(’FT'E':('S’EX ot B7 B6 BS B4 B3 B2 B1 | BO
49 SETMIPI NVALID_28 - - TX_OSC - - LAN_NUM[1:0]
4A - - - - - - TX_DELAY[1:0]
4c NVALID_14 SEL_PWMCLK[2:0] SEL_GAIN[L:0] INVPULS | SEL_BLDUTY
4D PWM_PERIOD[7:0]
4E SETCABC CABC_FSYNC DIM_FRAMEI6:0]
4F CABC_STEP[7:0]

50 CABC_CLKEN[7:0]

51 NVALID_15 DBGO[6:0]

52 - DBG1[6:0]

53 - DBG2]6:0]

54 - DBG3[6:0]

25 SETCABCGAIN_UI = DBGA[E:0]

56 - - DBG5[6:0]

57 - DBG6[6:0]

58 - DBG7[6:0]

59 - DBGB8J[6:0]

5A CABC_DDO SAVEPOWERO[6:0]

58 NVALID_16 DBGO[6:0]

5C - DBG1[6:0]

5D = DBG2[6:0]

5E = DBG3[6:0]

ok SETCABCGAIN_ST = DEGA[6:0]

60 - - DBG5[6:0]

61 - DBG6[6:0]

62 - DBG7[6:0]

63 = DBGB8[6:0]

64 CABC_DD1 SAVEPOWER1[6:0]

65 NVALID_17 DBGO[6:0]

66 - DBG1[6:0]

67 - DBG2]6:0]

68 = DBG3[6:0]

69 SETCABCGAIN_MV = DEGA(6:0]

6A - = DBG5[6:0]

68 - DBG6[6:0]

6C - DBG7[6:0]

6D - DBGB8I[6:0]

6E CABC_DD2 SAVEPOWER?[6:0]

7C NVALID_VCM1 - | - | - | - | - | - | -
SETVCMC_1

7D VCMC_1[7:0]

7E NVALID_VCM2 | - [ - | - | - | - | - | -
SETVCMC_2

7F VCMC_2[7:0]

80 NVALID_VCM3 | - [ - | - | - | - | - | -
SETVCMC_3

81 VCMC_3[7:0]

82 NVALID_ID1 | - | - | - [ - | - | - | -

83 ID1_1[7:0]

SETID_1

84 N ID2_1[7:0]

85 ID3_1[7:0]

86 NVALID_ID2 = = = | 5 5 = =

87 ID1_2[7:0]

88 SETID_2 ID2_2[7:0]

89 ID3_2[7:0]

8A NVALID_ID3 = = = | 5 5 = =

8B ID1_3[7:0]

8C SETID3 ID2_3[7:0]

8D ID3_3[7:0]

8E SETPANEL NVALID_20 = = = SS_PANEL GS_PANEL | REV_PANE | BGR_PANEL

8F SETRGBIF NVALID_21 = = = DPL HSPL VSPL EPL

90 SETOSC NVALID_22 - - - UADJ[3:0]

o1 SETPOWER NVALID_23 : : : . . | : |  bstB

92 - FS1[2:0] - AP[2:0]

93 VGHSI[3:0] VGLS[3:0]

94 DT[1.0] - - - | - [ - ] -

95 - - - BTP[4:0]

9% - - - BTN[4:0]

97 VRHP[7:0]

98 VRHN([7:0]

99 - - VRMP[5:0]

%A - - VRMN[5:0]
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9B APF_EN DD_TU | VPNL_EN 2 2 PCCS[L:0]

ac 2 DC86_DIV3 | DC86_DIV2 | DC86_DIVL | DC86_DIVO XDK1 XDKO AUTO_XDK

A3 NVALID_24 - - - E E -

A4 NL[7:0]

A5 BP [7:0]

A6 FP [7:0]

A7 RTN[7:0]

A8 SAP[3:0] | NToise ] INIT_SET[2:0]
SETDISP

A9 GEN_ON[7:0]

AA GEN_OFF[7:0]

AB BP_PE [7:0]

AC FP_PE [7:0]

AD RTN_PE[7:0]

AE 2 RES_SEL[2:0] TGS[3:0]

AF NVALID_25 TEI[3:0]

BO SETTE E | TEP[10:8]

B1 TEP[7:0]

B2 NVALID_26 NW._PE[2:0] | NW[2:0]

B3 E E | SHR[11:8]

B4 SHR[7:0]

BS5 SON[7:0]

B6 SOFF[7:0]

B7 CHRI[7:0]

B8 CON[7:0]

B9 COFF([7:0]

BA SHP[3:0] - |

BB SETMPUCYC CHP[3:0] CCP[3:0]

BC N_t1[7:0]

BD N_t2[7:0]

BE N_t3[7:0]

BF N_t4[7:0]

co N_t5[7:0]

c1 N_t6[7:0]

c2 N_t7[7:0]

c3 N_t8[7:0]

c4 N_to[7:0]

cs | | EQT[3:0]

co NVALID_27 NW_PE[2:0] NW[2:0]

CA E | E | SHR[11:8]

cB SHR[7:0]

cc SON[7:0]

cD SOFF[7:0]

CE CHR[7:0]

CF CON[7:0]

DO COFF([7:0]

D1 SHP[3:0] . |

D2 seTraeOk CHP[3:0] CCP[3:0]

D3 N_t1[7:0]

D4 N_t2[7:0]

D5 N_t3[7:0]

D6 N_t4[7:0]

D7 N_t5[7:0]

D8 N_t6[7:0]

D9 N_t7[7:0]

DA N_t8[7:0]

DB N_t9[7:0]

DC | EQT[3:0]

= SETRGAMMA NVALID_30 GO_R_VRPO[5:0]

F8 (GCo) - GO_R_VRP1[5:0]

Fo GO_R_VRP2[5:0]

FA GO_R_VRP3[5:0]

FB GO_R_VRPA4[5:0]

FC GO_R_VRP5[5:0]

FD G1_R_PRPO[6:0]

FE GO_R_PRP1[6:0]

FF GO_R_ PKPO[4:0]

100 GO_R_PKP1[4:0]

101 GO_R_PKP2[4:0]

102 GO_R_PKP3[4:0]

103 GO_R_PKP4[4:0]

104 GO_R_PKP5[4:0]

105 GO_R_PKP6[4:0]

106 GO_R_PKP7[4:0]

107 GO_R_PKP8[4:0]
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108 . . GO_R_VRNO[5:0]

109 - - GO_R_VRN1[5:0]

10A - - GO_R_VRN2[5:0]

108 - - GO_R_VRN3[5:0]

10C - - GO_R_VRN4[5:0]

10D - - GO_R_VRN5[5:0]

10E - GO_R_PRNO[6:0]

10F - GO_R_PRN1[6:0]

110 - - - GO_R_PKNO[4:0]
111 - - - GO_R_PKN1[4:0]
112 - - - GO_R_PKN2[4:0]
13 - - - GO_R_PKN3[4:0]
114 - - - GO_R_PKN4[4:0]
115 - - - GO_R_PKN5[4:0]
116 - - - GO_R_PKN6[4:0]
117 - - - GO_R_PKN7[4:0]
118 ; ; ; GO_R_PKN8[4:0]
119 NVALID_31 - G0_G_VRPO[5:0]

1A - - GO_G_VRP1[5:0]

118 - - GO_G_VRP2[5:0]

11C - - GO_G_VRP3[5:0]

110 - - GO_G_VRP4[5:0]

1E - - GO_G_VRP5[5:0]

1urF - GO_G_PRPO[6:0]

120 - GO_G_PRP1[6:0]

121 - - - G0_G_ PKPO[4:0]
122 - - - GO_G_PKP1[4:0]
123 - - - GO_G_PKP2[4:0]
124 - - - GO_G_PKP3[4:0]
125 - - - GO_G_PKP4[4:0]
126 - - - GO_G_PKP5[4:0]
127 - - - GO_G_PKP6[4:0]
128 - - - GO_G_PKP7[4:0]
129 SETGGAMMA - : : GO_G_PKP8[4:0]
12A (GC0) ; 2 GO0_G_VRNO[5:0]

128 - - GO_G_VRN1[5:0]

12¢ - - GO_G_VRN2[5:0]

12D - - G0_G_VRN3[5:0]

126 - - GO_G_VRN4[5:0]

12F - - GO_G_VRNS5[5:0]

130 - GO_G_PRNO[6:0]

131 - GO_G_PRN1[6:0]

132 - - - GO_G_PKNO[4:0]
133 - - - GO_G_PKN1[4:0]
134 - - - GO_G_PKN2[4:0]
135 . - - GO_G_PKN3[4:0]
136 - - - GO_G_PKN4[4:0]
137 - - - GO_G_PKN5[4:0]
138 - - - GO_G_PKN6[4:0]
139 - - - GO_G_PKN7[4:0]
13A ; ; ; GO_G_PKNB8[4:0]
138 SETBGAMMA NVALID_32 - GO_B_VRPO[5:0]

13C (GCO) - - GO_B_VRP1[5:0]

13D - - GO_B_VRP2[5:0]

13E - - GO_B_VRP3[5:0]

13F - - GO_B_VRP4[5:0]

140 - - GO_B_VRP5[5:0]

141 - GO_B_PRPO[6:0]

142 - GO_B_PRP1[6:0]

143 - - - GO_B_ PKPO[4:0]
144 - - - GO_B_PKP1[4:0]
145 - - - GO_B_PKP2[4:0]
146 - - - GO_B_PKP3[4:0]
147 - - - GO_B_PKP4[4:0]
148 - - - GO_B_PKP5[4:0]
149 - - - GO_B_PKP6[4:0]
14A - - - GO_B_PKP7[4:0]
148 - - - GO_B_PKP8[4:0]
14C - - GO_B_VRNO[5:0]

14D - - GO_B_VRN1[5:0]

14E - - GO_B_VRN2[5:0]

14F - - GO_B_VRN3[5:0]

150 - - GO_B_VRN4[5:0]

151 - - GO_B_VRN5[5:0]

152 - GO_B_PRNO[6:0]
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153 . GO_B_PRNL1[6:0]

154 - - - GO_B_PKNO[4:0]
155 - - - GO_B_PKNL[4:0]
156 - - - GO_B_PKN2[4:0]
157 - - - GO_B_PKN3[4:0]
158 - - - GO_B_PKN4[4:0]
159 - - - GO_B_PKNS5[4:0]
15A - - - GO_B_PKNG6[4:0]
158 - - - GO_B_PKN7[4:0]
15C ; ; ; GO_B_PKN8[4:0]
15D NVALID_33 ; GL_R_VRPO[5:0]

15E - - GL_R_VRP1[5:0]

15F - - G1_R_VRP2[5:0]

160 - - GL R _VRP3[5:0]

161 - - GL R _VRP4[5:0]

162 - - GL_R_VRP5[5:0]

163 - G1_R_PRPO[6:0]

164 - G1_R_PRP1[6:0]

165 - - - GL_R_PKPO[4:0]
166 - - - G1 R _PKP1[4:0]
167 - - - GL R _PKP2[4:0]
168 - - - G1_R_PKP3[4:0]
169 - - - GL_R_PKP4[4:0]
16A - - - G1_R_PKP5[4:0]
168 - - - G1_R_PKP6[4:0]
16C - - - GL R _PKP7[4:0]
16D SETRGAMMA - : : GL_R_PKP8[4:0]
16E (GC1) - o G1_R_VRNO[5:0]

16F - - GL_R_VRN1[5:0]

170 - - G1_R_VRN2[5:0]

171 - - G1_R_VRN3[5:0]

172 - - GL_R_VRN4[5:0]

173 - - GL_R_VRN5[5:0]

174 - G1_R_PRNO[6:0]

175 - G1_R_PRN1[6:0]

176 - - - G1_R_PKNO[4:0]
177 - - - GL_R_PKN1[4:0]
178 - - - GL R_PKN2[4:0]
179 - ; - GL_R_PKN3[4:0]
17A - - GL_R_PKN4[4:0]
178 - - - GL_R_PKN5[4:0]
17C ; ; ; GL_R_PKN6[4:0]
17D - - - GL_R_PKN7[4:0]
176 ; ; ; G1_R_PKN8[4:0]
17F SETGGAMMA NVALID_34 ; G1_G_VRPO[5:0]

180 (GC1) } } G1_G_VRP1[5:0]

181 ; ; G1_G_VRP2[5:0]

182 ; ; G1_G_VRP3[5:0]

183 ; ; G1_G_VRP4[5:0]

184 ; ; G1_G_VRP5[5:0]

185 ; G1_G_PRPO[6:0]

186 ; G1_G_PRP1[6:0]

187 ; ; ; G1_G_ PKPO[4:0]
188 ; ; ; G1_G_PKP1[4:0]
189 ; ; ; GL_G_PKP2[4:0]
18A ; ; ; GL_G_PKP3[4:0]
188 ; ; ; G1_G_PKP4[4:0]
18C ; ; ; GL_G_PKP5[4:0]
18D ; ; ; GL_G_PKP6[4:0]
18E ; ; ; GL_G_PKP7[4:0]
18F ; ; ; GL_G_PKP8[4:0]
190 ; ; GL_G_VRNO[5:0]

101 ; ; G1_G_VRN1[5:0]

192 ; ; GL_G_VRN2[5:0]

103 ; ; G1_G_VRN3[5:0]

194 ; ; G1_G_VRN4[5:0]

195 ; ; G1_G_VRN5[5:0]

196 ; GL_G_PRNO[6:0]

197 ; GL_G_PRNL[6:0]

198 ; ; ; G1_G_PKNO[4:0]
199 ; ; ; GL_G_PKN1[4:0]
19A ; ; ; GL_G_PKN2[4:0]
198 ; ; ; GL_G_PKN3[4:0]
19C ; ; ; GL_G_PKN4[4:0]
19D ; ; ; GL_G_PKNS5[4:0]
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19E - - - G1_G_PKN6[4:0]
19F - - - G1_G_PKN7[4:0]
1A0 = = = G1_G_PKNB8[4:0]
1A1 NVALID_35 - G1_B_VRPO[5:0]

1A2 = = G1_B_VRP1[5:0]

1A3 = = G1_B_VRP2[5:0]

1A4 - - G1_B_VRP3[5:0]

1A5 - - G1_B_VRPA4[5:0]

1A6 - - G1_B_VRP5[5:0]

1A7 - G1_B_PRPO[6:0]

1A8 = G1_B_PRP1[6:0]

1A9 = = = G1_B_ PKPO[4:0]
1AA - - - G1_B_PKP1[4:0]
1AB - - - G1_B_PKP2[4:0]
1AC - - - G1_B_PKP3[4:0]
1AD - - - G1_B_PKP4[4:0]
1AE = = = G1_B_PKP5[4:0]
1AF = = = G1_B_PKP6[4:0]
1B0 - - - G1_B_PKP7[4:0]
1B1 SETBGAMMA - - - G1_B_PKP8[4:0]
1B2 (GC1) - o G1_B_VRNO[5:0]

1B3 - - G1_B_VRN1[5:0]

1B4 = = G1_B_VRN2[5:0]

1B5 = = G1_B_VRN3[5:0]

1B6 - - G1_B_VRN4[5:0]

1B7 - - G1_B_VRN5[5:0]

1B8 - G1_B_PRNO[6:0]

1B9 - G1_B_PRN1[6:0]

1BA = = = G1_B_PKNO[4:0]
1BB = = = G1_B_PKN1[4:0]
1BC - - - G1_B_PKN2[4:0]
1BD - - - G1_B_PKN3[4:0]
1BE - - - G1_B_PKN4[4:0]
1BF - - - G1_B_PKN5[4:0]
1C0 = = = G1_B_PKN6[4:0]
1C1 = = = G1_B_PKN7[4:0]
1C2 - - - G1_B_PKN8[4:0]
1C3 NVALID_36 - G2_R_VRPO[5:0]

1C4 - - G2_R_VRP1[5:0]

1C5 = = G2_R_VRP2[5:0]

1C6 = = G2_R_VRP3[5:0]

1C7 - - G2_R_VRP4[5:0]

1C8 - - G2_R_VRP5[5:0]

1C9 - G2_R_PRP0[6:0]

1CA - G2_R_PRP1[6:0]

1CB - - - G2_R_ PKPO[4:0]
1cC - - - G2_R_PKP1[4:0]
1CD - - - G2_R_PKP2[4:0]
1CE - - - G2_R_PKP3[4:0]
1CF - - - G2_R_PKP4[4:0]
1D0 - - - G2_R_PKP5[4:0]
1D1 - - - G2_R_PKP6[4:0]
1D2 - - - G2_R_PKP7[4:0]
1D3 SETRGAMMA - - - G2_R_PKP8[4:0]
1D4 (GC2) - = G2_R_VRNO[5:0]

1D5 - - G2_R_VRN1[5:0]

1D6 - - G2_R_VRN2[5:0]

1D7 - - G2_R_VRN3[5:0]

1D8 - - G2_R_VRN4[5:0]

1D9 - - G2_R_VRN5[5:0]

1DA - G2_R_PRNO[6:0]

1DB - G2_R_PRN1[6:0]

1DC - - - G2_R_PKNO[4:0]
1DD - - - G2_R_PKN1[4:0]
1DE - - - G2_R_PKN2[4:0]
1DF - - - G2_R_PKN3[4:0]
1E0 - - - G2_R_PKN4[4:0]
1E1 - - - G2_R_PKN5[4:0]
1E2 - - - G2_R_PKN6[4:0]
1E3 - - - G2_R_PKN7[4:0]
1E4 - - - G2_R_PKN8[4:0]
1E5 SETGGAMMA NVALID_37 = G2_G_VRPO[5:0]

1E6 (GC2) ; ; G2_G_VRP1[5:0]

1E7 - - G2_G_VRP2[5:0]
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1E8 - - G2_G_VRP3[5:0]

1E9 - - G2_G_VRP4[5:0]

1EA - - G2_G_VRP5[5:0]

1EB - G2_G_PRP0[6:0]

1EC - G2_G_PRP1[6:0]

1ED = = - G2_G_ PKPO[4:0]
1EE = = - G2_G_PKP1[4:0]
1EF = = - G2_G_PKP2[4:0]
1F0 - - - G2_G_PKP3[4:0]
1F1 - - - G2_G_PKP4[4:0]
1F2 - - - G2_G_PKP5[4:0]
1F3 - - - G2_G_PKP6[4:0]
1F4 = = - G2_G_PKP7[4:0]
1F5 - - - G2_G_PKP8[4:0]
1F6 - - G2_G_VRNO[5:0]

1F7 - - G2_G_VRN1[5:0]

1F8 - - G2_G_VRN2[5:0]

1F9 - - G2_G_VRN3[5:0]

1FA = = G2_G_VRN4[5:0]

1FB = = G2_G_VRN5[5:0]

1FC - G2_G_PRNO[6:0]

1FD - G2_G_PRN1[6:0]

1FE - - - G2_G_PKNO[4:0]
1FF = = - G2_G_PKN1[4:0]
200 _ B B G2_G_PKN2[4:0]
201 - - - G2_G_PKN3[4:0]
202 - - - G2_G_PKNA4[4:0]
203 - - - G2_G_PKNS5[4:0]
204 - - - G2_G_PKN6[4:0]
205 - - - G2_G_PKN7[4:0]
206 - - - G2_G_PKN8[4:0]
207 NVALID_38 - G2_B_VRPO[5:0]

208 - - G2_B_VRP1[5:0]

209 - - G2_B_VRP2[5:0]

20A - - G2_B_VRP3[5:0]

20B - - G2_B_VRP4[5:0]

20C - - G2_B_VRP5[5:0]

20D - G2_B_PRP0[6:0]

20E - G2_B_PRP1[6:0]

20F - - - G2_B_ PKP0[4:0]
210 - - - G2_B_PKP1[4:0]
211 = = - G2_B_PKP2[4:0]
212 = = - G2_B_PKP3[4:0]
213 - - - G2_B_PKP4[4:0]
214 - - - G2_B_PKP5[4:0]
215 - - - G2_B_PKP6[4:0]
216 - - - G2_B_PKP7[4:0]
217 SETBGAMMA - - - G2_B_PKP8[4:0]
218 (GC2) 2 5 G2_B_VRNO[5:0]

219 - - G2_B_VRN1[5:0]

21A - - G2_B_VRN2[5:0]

21B - - G2_B_VRN3[5:0]

21C - - G2_B_VRN4[5:0]

21D = = G2_B_VRN5[5:0]

21E = G2_B_PRNO[6:0]

21F - G2_B_PRN1[6:0]

220 - - - G2_B_PKNO[4:0]
221 - - - G2_B_PKN1[4:0]
222 = = - G2_B_PKN2[4:0]
223 - - - G2_B_PKN3[4:0]
224 = = - G2_B_PKN4[4:0]
225 - - - G2_B_PKN5[4:0]
226 - - - G2_B_PKN6[4:0]
227 - - - G2_B_PKN7[4:0]
228 - - - G2_B_PKN8[4:0]
229 SETRGAMMA NVALID_39 = G3_R_VRPO[5:0]

22A (GC3) ; ; G3_R_VRP1[5:0]

22B - - G3_R_VRP2[5:0]

22C - - G3_R_VRP3[5:0]

22D = = G3_R_VRP4[5:0]

22E = = G3_R_VRP5[5:0]

22F = G3_R_PRP0[6:0]

230 - G3_R_PRP1[6:0]

231 - - - G3_R_ PKPO[4:0]
232 - - - G3_R_PKP1[4:0]

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

For Truly Only

-P.122-
October, 2011



* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

———

B -

4 Himarx

DATA SHEET V01

233 - - - G3_R_PKP2[4:0]
234 - - - G3_R_PKP3[4:0]
235 - - - G3_R_PKP4[4:0]
236 - - - G3_R_PKP5[4:0]
237 - - - G3_R_PKP6[4:0]
238 - - - G3_R_PKP7[4:0]
239 - - - G3_R_PKP8[4:0]
23A - - G3_R_VRNO[5:0]

238 - - G3_R_VRN1[5:0]

23C - - G3_R_VRN2[5:0]

23D - - G3_R_VRN3[5:0]

23E - - G3_R_VRN4[5:0]

23F - - G3_R_VRN5[5:0]

240 - G3_R_PRNO[6:0]

241 - G3_R_PRN1[6:0]

242 - - - G3_R_PKNO[4:0]
243 - - - G3_R_PKN1[4:0]
244 - - - G3_R_PKN2[4:0]
245 - - - G3_R_PKN3[4:0]
246 - - - G3_R_PKNA4[4:0]
247 - - - G3_R_PKN5[4:0]
248 - - - G3_R_PKN6[4:0]
249 - - - G3_R_PKN7[4:0]
24A - - - G3_R_PKN8[4:0]
24B NVALID_40 - G3_G_VRPO[5:0]

24C - - G3_G_VRP1[5:0]

24D - - G3_G_VRP2[5:0]

24E - - G3_G_VRP3[5:0]

24F - - G3_G_VRP4[5:0]

250 - - G3_G_VRP5[5:0]

251 - G3_G_PRP0[6:0]

252 - G3_G_PRP1[6:0]

253 - - - G3_G_ PKP0[4:0]
254 - - - G3_G_PKP1[4:0]
255 - - - G3_G_PKP2[4:0]
256 - - - G3_G_PKP3[4:0]
257 - - - G3_G_PKP4[4:0]
258 - - - G3_G_PKP5[4:0]
259 - - - G3_G_PKP6[4:0]
25A - - - G3_G_PKP7[4:0]
25B SETGGAMMA - - - G3_G_PKP8[4:0]
25C (GC3) - = G3_G_VRNO[5:0]

25D - - G3_G_VRN1[5:0]

25E - - G3_G_VRN2[5:0]

25F - - G3_G_VRN3[5:0]

260 - - G3_G_VRN4[5:0]

261 - - G3_G_VRN5[5:0]

262 - G3_G_PRN0[6:0]

263 - G3_G_PRN1[6:0]

264 - - - G3_G_PKNO[4:0]
265 - - - G3_G_PKN1[4:0]
266 - - - G3_G_PKN2[4:0]
267 - - - G3_G_PKN3[4:0]
268 - - - G3_G_PKN4[4:0]
269 - - - G3_G_PKN5[4:0]
26A - - - G3_G_PKN6[4:0]
268 - - - G3_G_PKN7[4:0]
26C - - - G3_G_PKNB8[4:0]
26D SETBGAMMA NVALID_41 = G3_B_VRP0[5:0]

26E (GC3) - - G3_B_VRP1[5:0]

26F = = G3_B_VRP2[5:0]

270 = = G3_B_VRP3[5:0]

271 - - G3_B_VRP4[5:0]

272 - - G3_B_VRP5[5:0]

273 - G3_B_PRP0[6:0]

274 - G3_B_PRP1[6:0]

275 = = = G3_B_ PKPO[4:0]
276 = = = G3_B_PKP1[4:0]
277 - - - G3_B_PKP2[4:0]
278 - - - G3_B_PKP3[4:0]
279 - - - G3_B_PKP4[4:0]
27A - - - G3_B_PKP5[4:0]
27B = = = G3_B_PKP6[4:0]
27C = = = G3_B_PKP7[4:0]
27D - - - G3_B_PKP8[4:0]
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27E - - G3_B_VRNO[5:0]

27F : : G3_B_VRN1[5:0]

280 : : G3_B_VRN2[5:0]

281 : : G3_B_VRN3[5:0]

282 - - G3_B_VRN4[5:0]

283 : : G3_B_VRN5[5:0]

284 : G3_B_PRNO[6:0]

285 : G3_B_PRN1[6:0]

286 : : : G3_B_PKNO[4:0]
287 : : : G3_B_PKN1[4:0]
288 - - - G3_B_PKN2[4:0]
289 : : : G3_B_PKN3[4:0]
28A : : : G3_B_PKN4[4:0]
28B : : : G3_B_PKN5[4:0]
28C : : : G3_B_PKN6[4:0]
28D : : : G3_B_PKN7[4:0]
28E : : : G3_B_PKNB[4:0]
2A7 SETDISMO NVALID_45 0 | RM | - | DM[L:0]

Note 1: The default value of OTP memory bits are all “1”.
Note 2: VALID_xxx bit decide the OPT reload Enable/Disable, the default value is_“1". “If.the own OTP area of
VALID_xxx bit had been programmed, the VALID_xxx bit will be changed to “0” automatically and execute the
OTP reload.
Note 3: There are some conditions that HX8392-A can reload OTP.
a. Hardware reset
b. Software reset
c. SLPOUT command.

Table 5.52: OTP table
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5.17.2 OTP programming flow

OTP_KEYO[7:0
( OTP Program Flow ) » [7:0] Description Note
OTP_KEY1[7:0]

OTP_KEYO[7:0] = 0xAAh

Enter OTP program mode

H/W Reset OTP_KEY1[7:0] = 0x55h
<Setp1> +
SLPOUT OTP_KEYO[7:0] = 0x00h
Leave OTP program mode
OTP_KEY1[7:0] = 0x00h
<Setp2> [SECAEERINESIOCI2HI 1. If HX8392-A operate on OTP
access extension commands
program mode, then keep on OTP
* program mode.
Other value Invalid B 1t HXB392-A ‘
i i . -A operate on
<Setp3> Write optimized OTP value p

(need to programmed value) non-OTP program mode, then

* keep on non-OTP program mode.

<Setp4> Using External power 7.5V to VPP

'

<Setp5> Wait 100ms for VPP power stable.

'

OTP_KEYO[7:0] = 0xAAh

<Setp6> OTP_KEY1[7:0] = 0x55h
<Setp7> Set OTP index -
<Setp8> Set OTP mask
<Setp9> OTP_PROG=1
<Setp10> Delay 5ms(Note1) Note:1. When do the OTP programming process, it
must be added 5ms delay time and block program area
* need 20ms delay time after setting OTP PROG=1
Yes

Program another OTP index

OTP_KEYO0[7:0] = 0x00h

<Setp11> OTP_KEY1[7:0] = 0x00h

<Setp12> Remove VPP power

<Setp13> Wait 5us

END
Figure 5.41: OTP programming sequence
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5.17.3 Programming sequence

Step Operation

1 Power on and reset the module.

2 SLPOUT and set 0xB9h = 0xFFh, 0x83h, 0x92h to access the extension commands.

3 Write optimized values to related registers.

4 Set VGH power to 7.5V for OTP programming state for using internal power mode.
Or using the external power 7.5V to VPP.

5 Wait 100ms for VPP power stable.

6 Set OTP_KEY1[7:0] (RE9h)=0xAAh and OTP_KEY1[7:0] (RE9h)=0x55h to enter OTP program mode.

7 Specify OTP_index, please refer to the OTP table.

8 Set OTP_Mask=0x00h, programming the entire bit of one parameter.

9 Set OTP_PROG=1, Internal register begin write to OTP according to OTP_index:

10 Wait 5 ms (Note 1,4)
Complete programming one parameter to OTP. If continue to programming, other parameter, return to

11 step (7). Otherwise, Set OTP_KEY1[7:0] (RE9h)=0x00h and OTP_-KEY1[7:0] (RE9h)=0x00h to leave
OTP program mode.

12 Remove the external power on VPP pin.

13 Wait 5us

Note 1: When do the OTP programming process, it must be added 5ms delay time-and block program area need 20ms

Note 2:

Note 3:

Note 4

delay time after setting OTP_PROG=1

When do the OTP program onVCMC setting (SETVCMC_ 1: 7Dh, SETVCMC_2: 7Fh, SETVCMC_3: 81h), user
just specify the 7Ch, the all settings of DDB will be<programmed to SETVCMC_ 1, SETVCMC_2 and
SETVCMC_3 automatically.

When do the OTP program on 1D1~3 setting (SETID. 1::83h~85h, SETID_2: 87h~89h,SETID_3: 8Bh~8Dh), user
just specify the 82h, the all settings of 1D1~3 will\beprogrammed to SETID_1, SETID_2 and SETID_3
automatically.

: Some OTP can block program, user just specify, the OTP_INDEX, the all settings of specially block will be
programmed automatically. The block program-area‘need 20ms delay.tim
Ref. Command OTP_INDEX of Program | OTP Area of Block program | Delay time
SETCABCGAIN_UI 51h 51h~5Ah 20ms
SETCABCGAIN_ST 5Bh 5Bh~64h 20ms
SETCABCGAIN_MV 65h 65h~6Eh 20ms
SETRGAMMA(GCO) Fzh F7h~118h 20ms
SETGGAMMA(GCO0) 119h 119h~13Ah 20ms
SETBGAMMA(GCO0) 13Bh 13Bh~15Ch 20ms
SETRGAMMA(GC1) 15Dh 15Dh~17Eh 20ms
SETGGAMMA(GC1) 17Fh 17Fh~1A0h 20ms
SETBGAMMA(GC1) 1A1h 1A1h~1C2h 20ms
SETRGAMMA(GC2) 1C3h 1C3h~1E4h 20ms
SETGGAMMA(GC2) 1E5h 1E5h~206h 20ms
SETBGAMMA(GC2) 207h 207h~228h 20ms
SETRGAMMA(GC3) 229h 229h~24Ah 20ms
SETGGAMMA(GC3) 24Bh 24Bh~26Ch 20ms
SETBGAMMA(GC3) 26Dh 26Dh~28Eh 20ms

Table 5.53: OTP Programming sequence
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v

H/W Reset + SLPOUT

v

Set extension commands
Set CMD 0xBSh
1st parameter OxFFh
2nd parameter 0x83h
3rd parameter 0x92h

Y

Write optimized VCOM value of
Register
Set CMD 0xB6h
1st parameter Ox##h(VCMC)

v

Using External power 7.5V to VPP and delay
100ms

Y

Set OTP_KEYO0[7:0] = 0xAAh
OTP_KEY1[7:0] = 0x55h
Set CMD 0xE9h
1st parameter OXAAh
2nd parameter0x55h

5.17.4 OTP Programming example of VCOM setting VCMC

( OTP Program Flow )

v

Y

DATA SHEET V01

Set OTP index 0x7Ch for VCMC_1[7:0]
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Ch
4th parameter 0x00h

OTP_KEYO0[7:0] = 0x00h
OTP_KEY1[7:0] = 0x00h
Set CMD 0xE9h
1st parameter 0x00h
2nd parameter0x00h

v

v

Set OTP_MASK
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Ch
4th parameter 0x00h

Remove VPP power and delay 5us

v

v

Reset IC for OTP relaod

Set OTP_PROG=1 for programming action
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Ch
4th parameter 0x01h

v

Delay 5ms

v

END

Figure 5.42: OTP programming sequence example 1
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5.17.5 OTP Programming example of ID1, ID2 and ID3

( OTP Program Flow >

H/W Reset + SLPOUT (command 0x11h) OTP_KEYO0[7:0] = 0x00h
OTP_KEY1[7:0] = 0x00h
Set CMD 0xESh
1st parameter 0x00h

. 2nd parameter0x00h
Set extension commands

Set CMD 0xB9h
1st parameter OxFFh

2nd parameter 0x83h
3rd parameter 0x92h

v

Remove VPP power and delay 5us

Set ID1, ID2 and ID3 values *

Set CMD 0xC3h

1st parameter Ox##h (ID1)
2nd parameterOxi#h (ID2) Reset IC for OTP relaod

2nd parameterOx##h (ID3)

V v

Using External power 7.5V to VPP and delay END
100ms

Y

Set OTP_KEYO0[7:0] = 0xAAh
OTP_KEY1[7:0] = 0x55h
Set CMD 0xESh
1st parameter 0xAAh
2nd parameterOx55h

v

Set OTP index 0x82h for ID1[7:0], ID2[6:0]
and ID3[7:0]
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x82h
4th parameter 0x00h

v

Set OTP_MASK
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x82h
4th parameter 0x00h

Y

Set OTP_PROG=1 for programming action
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x82h
4th parameter 0x01h

Y

Delay 5ms

Figure 5.43: OTP programming sequence example 2
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5.17.6 OTP read example of 0x7Dh (VCMC_1)

( OTP Read Flow

\

H/W Reset + SLPOUT (command 0x11h)

Y

Delay 120 ms for OTP relaod

Set extension commands
Set CMD 0xB%h
1st parameter OxFFh
2nd parameter 0x83h
3rd parameter 0x92h

Y

Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Dh
4th parameter 0x00h

Set OTP_INDEX(0x7D) for VCMC_1 valid setting

Y

Set OTP_POR
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Dh
4th parameter 0x20h

Y

Clear OTP_POR
Set CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Dh
4th parameter 0x00h

Y

Read OTP_DATA from BBh
Read CMD 0xBBh
1st parameter 0x00h
2nd parameter 0x00h
3rd parameter 0x7Dh
4th parameter 0x00h
5th parameter Ox##h (OTP data)

Y

Read OTP_DATA
Comparing the related register
If Ox##=0xFF

DATA SHEET V01

YES

OTP Programmed

OTP not Program

Figure 5.44; OTP read sequence flow of index 0x7Dh
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6. Command

6.1 Command list

DATA SHEET V01

6.1.1 Standard command
e e p/icx|RDX|WRx| D7 | D6 | D5 | Da | D3 | D2 | D1 | DO | Function |Default) Video
code (Hex) | mode
00 NOP 0 1 1t 0 [No Operation - Yes
Software
01 SWRESET 0 1 1 0 0 0 0 0 0 0 1 Reset - Yes
Read Display
0 1 1 0 0 0 0 0 1 0 0 |ldentification - Yes
Information
04 RDDIDIF T 1 DI[70] C - -
1 [ 1] ID2[7:0] - - -
1 [ 1] 1 ID3[7:0] < - -
Read Number
05 RDNUMPE 0 1 i 0 0 0 0 0 1 0 1. [of DSI Parity - -
Error
1111 P[7:0] - - -
ol1|l1] 0| o0 0 o | a|ld o | 1 [ReadDisplay - Yes
Status
1 [ 1] 1 D[31:24] 4 - -
09 RDDST 1 [ 1] D[23:16] - - -
1 [ 1] D[15:8] \ - -
1 [ 1] 1 D[7:0] - - -
ol1l1lolo]| ool | o ta o Esﬁgrdr:fgiy - Yes
OA RDDPM 1 1 1 X X X X X X X X__|Dummy read - -
1 1 1 D7 D6 D5 D4 | D3 | D2 0 0 |- - -
Read display
o8| mroomapctL | O |t |t oo o oot mapctL - | Yes
1 1 1 D7 D6 D5 D41 D3 |.D2 | D1 | DO - - -
Read display
oc| robcowmop | O | T T [O | O ] O O AL 00 e format - Yes
1 i 1 - D6 D5 D4 - D2 | D1 | DO - - -
Read display )
oD RDDIM 0 L 1 0 0 Q 0 1 L 0 1 image mode Yes
1 1 1 D7 D6 D5 D4 | D3 | D2 | D1 | DO - - -
Read display )
OE RDDSM R 1 1 0 0 0 0 1 1 1 0 signal mode Yes
1 1 1 D7 D6 D5 D4 | D3 | D2 | D1 | DO - - -
Read display
OF RDDSDR 0 1 T 0 0 0 0 1 1 1 1 |self-diagnostic - Yes
result
1 1 1 D7 D6 D5 D4 0 0 0 0 - - -
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(Hexy| Operation 1o, v Irpx|wrx| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | Function ~ |Pefault|Video
Code (Hex) |mode
10 SLPIN 0 |1 1]o0o o] o 1] 0] 0] 0] 0 |Slepln - | Yes
11 SLPOUT 0 1] t]o]o] o 1] 0] 0] 0 1 [Slepout - | Yes
12 PTLON 0o 1] 1] olo] o 1] 0] 0| 1| 0 |Partial Mode On| - No
Normal display )
13 NORON o|l1]t]olo]| o 10| o | 1|1 [ e No
20 INVOFF ol1ltlolo] 1 oo ol o] o |[PsPYy - | Yes
inversion off
21 INVON ol1ltlolo] 1 oo ol o] 1 |[PsPy - | Yes
Inversion on
22 ALLPOFF 0 |1 t1]o]lo] 1 [0o]o0] 0] 1] 0 |[AlPixelOff - | Yes
23 ALLPON 0 1] 1] olo] 1 o]0/ o0/ 1] 1 |[AlPixelOn | Yes
0 1 1 0 0 1 0 0 1 1 0 |Gamma set 5 Yes
26 GAMSET 1 | 1| 1 |Ge7[Ges| Ges [Gea|Gea|Ge2[Gel|Geo| - -
28 DISPOFF 0 1] 1] 0] 0] 1 0] 1] 0] 0] 0 |Dsplayof ~ | Yes
29 DISPON 0 1 i 0 0 1 0 1 0 0 1 |Display on - Yes
o1t ofo] 1 |o|1|o0|1]|o [goumnAddes |y,
1 | 1| 1 |scis|sci4|sci3|sci2|scii|scio|sco |SCs ggrtt‘m” address| -
2A CASET 1 | 1| ¢ |sc7|sce| scs |scal|scs|sc2|scl|sco gtg'r‘:m” addges| -
1 | 1| t |EC15|EC14| EC13 |EC12|EC11|EC10| ECO | EC8 gr?é”m” JIUS)\ - -
1 | 1| ¢ |Ec7|EC6| EC5 |EC4|EEG3{EC2|EC1|ECO gr?é”m”address - -
0 1 1 0 0 1 0 1 0 1 1 /|Rowaddress set| - No
1 | 1| 7 |SP15|SP14| SP13 |SP12[SP11{SP10| SP9 | SP8 Stg‘:‘: address . .
Row address
B PASET 1| 1| t |SP7|sP6| SP5( SR4lSP3|SP2|SRL|SPO| o0 - -
1 | 1| ¢ |EPi5|EP14| EP13 |EP12|EP11|EP10| EPY | EPS Sr?(‘j” address - -
1| 1| 1 |ep7|ePe| EPS |EP4|EP3EP2|EPL|EPO Sr?(‘j’v address - -
0 1 1 0 0 1 0 1 1 0 0 [Memory Write - No
1 | 1| t |Di7|Di6| D15 | D14|.D13-{ D12 | D11 | D10 |Write data
2C RAMWR
1 1 1 | Dx7 | Dx6 | Dx5 | .Dx4 | Dx3 | Dx2 | Dx1 | Dx0 |Write data -
1 1 T | Dn7 | Dn6 | Dn5+ Dn4 | Dn3 | Dn2 | Dnl | DnO |Write data -
0 1 1 0 0 1 0 1 1 1 0 [Memory read - No
e RAMRD 1 | 1 | 1|D17 | D16 D15 | D14 | D13 | D12 | D11 | D10 |Read data - -
1 1 1 [ Dx7 | Dx6 | Dx5 | Dx4 | Dx3 | Dx2 | Dx1 | Dx0 |Read data - -
1 1 1 | Dn7 |Dn6| Dn5 | Dn4 | Dn3 | Dn2 |Dnl|DnO| - - -
0 1 1 0 0 1 1 0 0 0 0 [Partial Area - No
1.] 1 | 1 |SRi5[SR14]SR13 |SR12[SR11|SR10| SR9 | SR8 [Start row - -
30 PLTAR T [ 1 | 1 |SR7[SR6| SR5 | SR4 |SR3| SR2 | SR1|SRO [Start row - -
1 | 1 | 1 |ER15|ER14] ER13 |[ER12|ER11|ER10| ER9 | ER8 |End row - -
1 | 1 | 1 |ER7|ER6] ER5 | ER4|ER3 | ER2 | ER1|ERO |End row - -
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Operation - Default |Video
(Hex) Code D/CX|RDX|WRX| D7 | D6 | D5 |D4 | D3| D2 | D1 | DO Function (Hex) |mode
o1t ] ofo| 1 [1]|o0]o0] 1] [Veticascroling ) |y,
definition
1] 1] 1 TFA[15:8] - - -
1 1 1 TFA[7:0] - - -
33 VSCRDEF N VSA[L5:8] - - -
1 1 1 VSA[7:0] - - -
1] 1] 1 BFA[15:8] - - -
1 1 1 BFA[7:0] - - -
Tearing Effect
34 TEOFF 0 1 1 0 0 1 1 0 1 0 0 Line OFF - Yes
Tearing Effect
35 TEON 1 1 |lineon S| Yes
X X X X X X X M - - -
Memory Access
36 MADCTL o] L o]t fcontoi Co | Yes
B7 | B6 B5 B4 | B3 |B2| X X - - -
o Jo[ v [alofafa]s s - [w
37 VSCRSADD VSP[15:8] N . .
VSP[7:0] - - -
38 IDMOFF 0 0 1 1 1 0 0 0--|ldle mode off - Yes
39 IDMON 0 0 1 1 1 0 0 1 [ldle mode on - Yes
0 0 1 1 1 0 1 0 - - Yes
3A COLMOD X D6 D5 D4 | X (D2 |~D1 | DO - - -
0

0 1 1 1 1 0 0 |Memory write - No
D17 {D16| D15 |D14{D13|D12|D11|D10| -

Dx7 |Dx6| Dx5 |Dx4.|Dx3{Dx2|Dx1|Dx0[ - - -
Dn7 |Dn6| Dn5 |Dn4|Dn3|Dn2|{Dnl|Dn0| - - -
0 0 1 1 1 1 1 0 /|Memory read - No
D17 {D16| D15 +D14|D13|D12|D11|D10| - - -
Dx7 |Dx6| Dx5 |Dx4|Dx3|Dx2|Dx1|Dx0| - - -
Dn7 {Dn6| Dn5 |Dn4|Dn3{Dn2|Dnl|Dn0| -
0 1 0 0 0 1 0 0 |TESL - Yes

3C RAMWRCON

3E RAMRDCON

r|r[o|r|r|rk|o]|r|r|r|o|r|ololo|r|r| o |Fk| o || o
I e e i R R R
=l = b = | -

44 TESL TELINE[15:8](8’h0) - - -
TELINE[7:0](8'b0) - - -
Reture the
o | ¥ [ 1o 1] o fofo|1]o]|a [Smen - | Yes
45 GETSCAN SLN[15:0]
a1 SLN[15:8] - - -
1 1 1 SLN[7:0] - - -
Write Display )
51 WRDISBV Ol Lt O\ O | 1] 0001 1 lgihiness Yes
1| 1] 1 DBV[7:0] - - -
Read Display )
52 RDDISBV ol 0 100110 giihiness value Yes
1 1 1 DBV([7:0] - - -
0 1 1 0 1 0 1 0 0 1 1 |Write CTRL - Yes
53 WRCTRLD .
1 1 1 xx | xx |[BCTRL| xx | DD | BL | xx | xx |Display - -
Read Control
54 RDCTRLD ot o1 0 100111 e pisplay - | Yes
1 1 1 0 0 |[BCTRL| O |DD|BL | O 0 - - -
Write Adaptive
55 WRCABC 0 1 1 0 1 0 1 0 1 0 1 |Brightness - Yes
Control
1 1 i XX | XX XX XX | xx | xx | C1 | CO - - -
Read Adaptive
56 RDCABC 0 1 1 0 1 0 1 0 1 1 0 |Brightness - Yes
Control Content
1 1 1 0 0 0 0 0 0 |Cl]|CO - - -
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DATA SHEET V01

Operation 8 Default |Video
(Hex) Code D/CX|RDX|WRX| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO Function (Hex) |mode
Write CABC
5E WRCABCMB 0 1 1 0 1 0 1 1 1 1 0 minimum - Yes
brightness
1] 1] 1 CMBJ[7:0] - - -
Read CABC
0 1 i 0 1 0 1 1 1 1 1 |minimum - Yes
5F RDCABCMB brightness
1 1 1 CMBJ[7:0] - - -
Read Automatic
ol1|t]ofl1]| 1 ]ol1]|o|lo]o ggﬁf‘é?aegﬁoiggtm' - | Yes
68 RDABCSDR Result
1 1 1| XX XX | XX XX XX XX XX XX |- - -
1111 D[7:6] 0 ololoflo]lo] - - -
0 1 1 1 ][1 0 1] 1[0 1] 0 |ReadID1 - Yes
DA RDID1
1 1 1 module’s manufacturer[7:0] - - -
o |11 1 2] 0o [ 1]1]0]1]1 |ReadiD2 - Yes
DB RDID2
1 1 1 LCD module/driver version [7:0] - - -
ol 1] 1 1 1] o [1]1]1] o0 [0-]ReadID3 - Yes
DC RDID3
1 1 1 LCD module/driver ID[7:0 - - -
Read the DDB
0 1 1 1 0 1 0 0 0 0 1. |from the provided - Yes
Al | Read DDB_start location
- - 1 i 1 X X X X X X X X - - -
1 1 1 X X X X X X X X 5 - -
1 i 1 X X X X X X X X < - -
Continue reading
the-DDB from
0 1 T 1 0 1 0 1 0 0 0 the last read - Yes
A8 |Read_DDB_continue location.
1 i 1 X X X X X X X X - - -
1 1 1 X X X X X X X X - - -
1 i 1 X X X X X X X X - - -
Note: (1) Undefined commands are treated as NOP-(00.1.) command.
(2) BO.H. to D9.H. and DE +. to FF.H. are for factory use of display supplier. Customer can decide if these
commands are available or they.are treated as NOP (00:+.) commands before shipping to customer.
Default value is NOP (00.H.).
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6.1.2 User define command list table
User define command list is available only set “SETEXC” command.

Hex| OPSraton 1BCIRD el p7 D6 D5 D4 D3 D2 D1 DO |Function | 2%
Code (Hex)
Set
o(1] 1 1 0 1 1 0 0 0 0 Internal
BO SETOSC oscillator
1011 - OSC_EN - (00h)
1011 UADJ[3:0] - (07h)
Set power
O|1] 1 1 0 1 1 0 0 0 1 related
setting
1011 VSN_EN VSP_EN VGL_EN VGH_EN VCL_EN | VDDDN_HZ STB - (01h)
1|11 - - » DSTB - (0oh)
1011 FS1[2:0] - AP[2:0] - (44h)
1011 VGHS[3:0] VGLSI[3:0] - (77h)
111 DT[1:0] - - - | - [ - | - - (01h)
B1|SETPOWER|[1 | 1| 1 BTP[4:0] - (11h)
1011 BTN[4:0] - (11h)
1011 VRHPI[7:0] - (36h)
1011 VRHN[7:0] - (30h)
1(1]1 VRMP[5:0] - (2Bh)
1(1]1 - VRMN[5:0] - (24h)
111 APF_EN DD_TU | VPNL_EN(] - PCCS[1:0] - (42h)
1011 DC86_DIV[3:0] XDK1 XDKO AUTO_XDK - (72h)
Set display
O|1] 1 1 0 1 1 0 0 1 0 related
register
1(1]1 GON DTE D[1:0] - (08h)
1011 NL[7:0] - (C8h)
1(1]1 BP[7:0] - (00h)
1(1]1 FP[7:0] - (00h)
B2| setoisp |11 1 RTN[Z:0] - (05h)
111 SAP[3:0] [FINIT_DISP | INIT_SET[2:0] - (Alh)
1111 GEN_ONJ7:0] - (0oh)
1011 GEN_OFF[7:0] - (FFh)
1011 BP_PE [7:0] - (00h)
1011 FP_PE [7:0] - (00h)
1(1]1 RTN_PE[7:0] - (05h)
1(1]1 RES/SEL[2:0] - TGS[1:0] (20h)
Set RGB
interface
B3 | SETRGBIF 011 ! ) t ! 0 0 ! 1 related
register)
14111 DPL HSPL VSPL EPL (01h)
Set
B4| SETCYC [0 | 1.1 1 0 1 0 0 1 0 0 Display
waveform
cycles
1011 NW_PE[2:0] NWI[2:0] - (12h)
1)1]1 | - | SHR[11:8] (00h)
1(1]1 SHRI[7:0] (01h)
1011 SPONJ[7:0] - (06h)
1(1]1 SPOFF[7:0] - (85h)
1(1]1 CHRI[7:0] - (01h)
1(1]1 CON[7:0] - (oCh)
1(1]1 COFF[7:0] - (82h)
111 SHP[3:0] - | - | - - (00h)
1011 CPH[3:0] CCPJ[3:0] (01h)
1(1]1 N_t1[7:0] (00h)
1(1]1 N_t2[7:0] (och)
1|11 N_t3[7:0] (04h)
111 N_t4[7:0] (04h)
1011 N_t5[7:0] (08h)
111 N_t6[7:0] (1Eh)
111 N_t7[7:0] (09h)
1011 N_t8[7:0] (oCh)
1011 N_t9[7:0] (och)
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1[1] 1 - EQT[3:0] (01h)
SETvcom [0 | 1] 1 1 0 1 1 0 ‘ 1 ‘ 1 ‘ 0 SetVCOM
B6 (OTPx3) Voltage
111 VCMC[7:0] (SEh)
0|11 1 0 1 1 0 1 1 1 Fsuiggn
B7| SETTE [1]1]1 TEI[3:0] (00h)
1011 - | TEP[10:8] (00h)
111 TEP[7:0] (00h)
Set
ol1]1 1 0 1 1 1 0 0 1 extended
command
B9 | SETEXTC set
111 EXTC1[7:0] (00h/FFh)
111 EXTC2[7:0] (00h/83h)
111 EXTC3[7:0] - (00h/92h)
o111 1 1 0 0 1 0 0 J 1 P
BA| SETMIPL 1919 ¢ 0 0 0 TX_0SC 0 0 LAN'NUM[L:0] (01h)
111 1 0 0 0 0 0 TX/DELAY[L:0] (82h)
011 1 0 1 1 1 0 1 [ 1 Set OTP -
111 OTP_MASK(7:0] (00h)
111 [ - 1T - 1 - 1 -~A] | otP_NDEX[9:8] (00h)
BB| SETotP |11/ 1 OTP_INDEX[7:0] (38h)
10111 nggkgf\g—‘ OTP_TEST| OTP_POR ‘ OTP_PWE [ OTP. PTM[L:0] ‘OTPS—EPI‘_N R—‘ OTP_PROG (00h)
111 OTP_DATA[7:0] Ovarrifead N oxh)
Set
o(1] 1 1 1 0 0 0 0 1 0 PTBA
mode
BF| setptBa 1|11 0 0 0 0 0 1 0 1 (05h)
111 RTBA[23:16] (60h)
111 PTBA[15:8] (04h)
111 PTBA[7:0] (00h)
c2| setoismo |0 L[ T ! ! Q 0 0 0 ! 0 Se:ndc;zglay
1[1]1 - - - RM - DM[L:0] (00h)
o|1]1 1 1 0 0 0 0 1 1 Set ID -
c3 SETID 1111 1D1[7:0] (00h)
OTP3) |11 1 ID2[7:0] (00h)
1011 ID3[7:0] - (00h)
ol1]1 1 1 0 o | o | 1 0 0 Set DDB -
111 DDB1[7:0] (00h)
C4| SETDDB |1 (1] 1 DDB2[7:0] (00h)
111 DDB3[7:0] (00h)
1)1 DDBA4[7:0] - (00h)
Set CABC
NAZ ! ! | 0 ‘ 0 ! ‘ 0 0 ! Control
1] SEL_PWMCLK[2:0] SEL_GAIN[L:0] INVPULS (1) SEL—?l'-)DUTY (2Fh)
11 PWM_PERIOD[7:0] (2Bh)
1] 1| [ABEFSN DIM_FRAME[6:0] (1Eh)
C9| SETCABC |1]1]| 1 CABC_STEP[7:0] (1Eh)
111 CABC_CLKEN[7:0] (00h)
111t | cac pD SAVEPOWER[6:0] (00h)
111 MEAN_OFFSET[7:0] (00h)
111 - CABC_FLM[3:0] (01h)
1011 EN_DIM_MIXEN—EgﬁT—M EN_COST EN—NLNN—GA' EN_JUDGE | EN_TEMP (3EN)
Set CABC
CA SETC’?\‘BCGA' o|1]1 1 1 0 0 1 0 1 0 related
registe
111 0 DBGO[6:0] (40h)
111 0 DBG1[6:0] (3ch)
111 0 DBG2[6:0] (38h)
111 0 DBG3[6:0] (34h)
111 0 DBG4[6:0] (33h)
111 0 DBG5[6:0] (32h)
111 0 DBG6[6:0] (2bh)
111 0 DBG7[6:0] ; (24h)
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111 DBG8[6:0] - (22h)
Set panel
cc| seteaner |01 | T ! ! ! ! 0 0 rr:é?;tegr
1|1 SS_PANEL | GS_PANEL | REV_PANE |BGR_PANEL - (02h)
SetE
pa| setepeq [0 1] 1 ! ! 0 ! 0 0 functi(%
1|1 0 0 EQ_GR EG_GF 0 0 - (och)
Set GCK
o111 1 1 0 1 0 1 EQ
function
D5| SETGCKEQ ['1 [ 1 | 4 0 0 0 0 0 0 o)
111 0 0 0 0 0 0 (00h)
11111 EQ_DELAY[7:0] (08h)
Set
o[1]1 1 1 1 0 0 0 RGB/Video
cycle
111 NW_PE[2:0] NW[2:0] - (12h)
1]1]1 | - | SHR[11:8] (00h)
111 SHR[7:0] (03h)
111 SPON[7:0] (06h)
111 SPOFF[7:0] (85h)
111 CHR[7:0] (03h)
111 CON[7:0] (och)
1|11 COFF[7:0] (82h)
D8 |sETRGBCYC| 1| 1] 1 SHP[3:0] - | - (00h)
111 CPH[3:0] CCP[3:0] (01h)
111 N_t1[7:0] (00h)
111 N_t2[7:0] (och)
111 N_t3[7:0] (04h)
111 N_t4[7:0] (04h)
111 N_t5[7:0] (08h)
111 N_6[7:0] (1Eh)
1|11 N_t7[7:0] (09h)
111 N_t8[7:0] (och)
111 N_t9[7:0] (och)
111 EQT[3:0] - (01h)
Set Red
Gamma
EO |SETRGAMMA| 0 | 1 | 1 1 0 0 0 0 0 Curve
Related
Setting
111 R_VRPO[5:0] - (04h)
111 - R_VRP1[5:0] (och)
111 R_VRP2[5:0] (0Dh)
1|12 R_VRP3[5:0] (0Ah)
1|11 R_VRP4[5:0] (15h)
1|11 R_VRP5[5:0] (21h)
a2 R_PRPO[6:0] (0Dh)
1P|t R_PRP1[6:0] (19h)
1|12 R_PKPO[4:0] (06h)
111 R_PKP1[4:0] (och)
111 R_PKP2[4:0] (OFh)
111 R_PKP3[4:0] (13h)
111 R_PKP4[4:0] (16h)
111 R_PKP5[4:0] (14h)
111 R_PKP6[4:0] (15h)
111 R_PKP7[4:0] (0Dh)
111 R_PKP8[4:0] (13h)
111 R_VRNO[5:0] (04h)
111 R_VRN1[5:0] (och)
111 R_VRN2[5:0] (0Dh)
111 R_VRN3[5:0] (0Ah)
111 R_VRNA4[5:0] (15h)
111 R_VRN5[5:0] (21h)
111 R_PRNO[6:0] (0Dh)
111 R_PRN1[6:0] (19h)
1|11 R_PKNO[4:0] (06h)
1|11 R_PKN1[4:0] (och)
1|11 R_PKN2[4:0] - (OFh)
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11171 R_PKN3[4:0] (13h)
111171 R_PKN4[4:0] (16h)
1011 R_PKN5[4:0] (14h)
1011 R_PKN6[4:0] (15h)
11171 R_PKN7[4:0] (0Dh)
11171 R_PKN8[4:0] - (13h)
Set Green
Gamma
o|1]1 1 0 0 0 0 1 Curve
Related
Setting
1(1]1 G_VRPO0[5:0] - (04h)
1011 G_VRP1[5:0] (och)
1011 G_VRP2[5:0] (0Dh)
1011 G_VRP3[5:0] (0Ah)
1011 G_VRP4[5:0] (15h)
1(1]1 G_VRP5[5:0] (21h)
1(1]1 G_PRP0[6:0] (0Dh)
1(1]1 G_PRP1[6:0] (19h)
1(1]1 G_PKPO[4:0] (06h)
1(1]1 G_PKP1[4:0] (0Ch)
1011 G/PKP2[4:0] (OFh)
1011 G_PKP3[4:0] (13h)
1011 GL.PKP4[4:0] (16h)
111]1 G_PKP5[4:0] (14h)
E1 |SETGGAMMA 1(1]1 G PKP6[4:0] (15h)
1(1]1 G_PKP7[4:0] (0Dh)
1(1]1 G_PKP8[4:0] (13h)
1(1]1 G_VRNOI[5:0] (04h)
1011 G_VRN1[5:0] (och)
1011 G_VRN2[5:0] (0Dh)
1011 G_VRN3J[5:0] (0Ah)
1011 G_VRNA4[5.0] (15h)
1(1]1 G_VRN5][5:0] (21h)
1(1]1 G_PRNO[6:0] (0Dh)
1(1]1 G_PRN1{6:0] (19h)
1(1]1 G_PKNO0[4:0] (06h)
1011 G_PKN1[4:0] (och)
1011 G_PKN2[4:0] (OFh)
101]1 G_PKN3[4:0] (13h)
1011 G_PKN4[4:0] (16h)
1(1]1 G_PKN5[4:0] (14h)
1(1]1 G_PKN6[4:0] (15h)
1(1] 7 G_PKN7[4:0] (0Dh)
11107 G_PKN8[4:0] - (13h)
Set Blue
Gamma
E2 |SETBGAMMA| O+ 1" |1 1 0 0 0 1 0 Curve
Related
Setting
1(1]1 B_VRPO[5:0] - (04h)
1(1]1 B_VRP1[5:0] (0Ch)
1(1]1 B_VRP2[5:0] (0Dh)
1(1]1 B_VRP3[5:0] (0Ah)
1(1]1 B_VRP4[5:0] (15h)
1011 B_VRP5[5:0] (21h)
1011 B_PRP0[6:0] (0Dh)
1011 B_PRP1[6:0] (19h)
1011 B_PKPO[4:0] (06h)
1(1]1 B_PKP1[4:0] (0Ch)
1(1]1 B_PKP2[4:0] (OFh)
1(1]1 B_PKP3[4:0] (13h)
1(1]1 B_PKP4[4:0] (16h)
1011 B_PKP5[4:0] (14h)
1011 B_PKP6[4:0] (15h)
1011 B_PKP7[4:0] (0Dh)
1011 B_PKP8[4:0] (13h)
1(1]1 B_VRNO[5:0] (04h)
1(1]1 B_VRN1[5:0] (0Ch)
1111 B_VRN2[5:0] - (0Dh)
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1011 B_VRN3[5:0] (0Ah)
1011 B_VRN4[5:0] (15h)
1011 B_VRN5[5:0] (21h)
1(1(1 B_PRNO[6:0] (0Dh)
1(1]1 B_PRN1[6:0] (19h)
1(1]1 B_PKNO[4:0] (06h)
111 B_PKN1[4:0] (0Ch)
1011 B_PKN2[4:0] (OFh)
1011 B_PKN3[4:0] (13h)
1011 B_PKN4[4:0] (16h)
1011 B_PKNS5[4:0] (14h)
1(1]1 B_PKN6[4:0] (15h)
1(1(1 B_PKN7[4:0] (0Dh)
1(1(1 B_PKNB8[4:0] - (13h)
Set color
E3 SETCHEMOD| O | 1 | 1 1 0 0 0 1 1 enhancem
E ent mode
1011 SE_MODE[1:0] BE_MODE[1:0] CE_MODE[1:0] (00h)
o[1]1 1 | o 1] 0 0 ] 1
E9 |SETOTPKEY[ 1 | 1| 1 OTP_KEYO[7:0] (00/AAN)
101(1 OTP_KEY1[7:0] - (00/55h)
Get Himax
F4 | GETHXID optit ! ‘ ! 0 ‘ 4 0 \ 0 ID code
11111 Himax ID[7:0] (92h)
Get
1 1 0 1 1 1 DBJ[7:0
F7 GETDB o1 staEtus]
1(1]1 DB[7:0]
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6.2 Command description

6.2.1 NOP (00h)

NOP (No Operation)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | b3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 0 0 0 0 0 0 00
Parameter | NO PARAMETER
This command is an empty command; it does not have any effect on the display module.
Description | However it can be used to terminate Frame Memory Write or Read as described in RAMWR
(Memory Write) and RAMRD (Memory Read) Commands.

00H

Restriction
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default N/A
Flow Chart | -
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6.2.2 Software reset (01h)

01H SWRESET (Software Reset)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 1 0 0 0 0 0 0 0 1 01
Parameter | NO PARAMETER
When the Software Reset command is written, it causes a software reset. It resets the
Descrintion commands and parameters to their S/W Reset default values. (See default tables in each
P command description.) Note: The Frame Memory contents are unaffected by this command
It will be necessary to wait 5msec before sending new command following:Software reset.
The display module loads all display supplier’s factory default values to the registers during
Restriction this 5msec. If Software Reset is applied during Sleep Out mode, it will be necessary to wait
120msec before sending Sleep out command. Software Reset Command/cannot be sent
during Sleep Out sequence.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default N/A
BN\ I
| Legend |
| |
| Command |
| |
SWRESET | |
| |
\ | |
Display whole Displa |
blank screen | y
Flow Chart | |
| |
y | |
Set Commands | |
to S/W Default
| |
Y | Sequential |
| transfer |
Sleep In Mode | |
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6.2.3 Read Display Identification Information (04h )
04H RDDIDIF (Read Display Identification Information)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 0 1 0 0 04
[ 1 parameter 1 1 1 - ID1[7:0] XX
2" parameter | 1 1 1 - ID2[7:0] XX
3" parameter 1 1 1 - ID3[7:0] XX

This read byte returns 24-bit display identification information. The 1% Parameter identifies the LCD module’s
manufacturer. It is specified by display supplier and for xx is defined as xxHEX. .The 2" parameter has 2
purposes. Bit7 (MSB) defines the type of panel. 0=Driver (STN B/W), 1=Module (Colour): Bits 6..0 are used to
track the LCD module/driver version. It is defined by display supplier and it changes.each time a revision is made
to the display, material or construction specifications. See Table:

ID Byte Value V[7:0] Version Changes
80h - -
Description 81h - -
82h - --
83h - -
84h - -
85h - --
The 3™ parameter identifies the LCD module/driver. It is specified by display supplier and for this LCD project
module is defined as xxHEX.
Restriction
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep.Out Yes
Avgillabilit Normal Mode On, Idle Mode On, Sleep/Out Yes
y Partial Mode On, Idle Mode Off, Sleep.Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence OTP Value
S/W Reset OTP Value
) - |
Serial I/F Mode Legend
RDDIDIF (04h)
\
Flow Chart Send ID1[7:0] d

h J

Send ID2[7:0]

h J

Send ID3[7:0]
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RDNUMPE (Read Number of the Parity Errors)

OSH D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 0 1 0 1 05
[ 1% parameter 1 1 1 - P7 | p6 | P5 | P4 | P3 | P2 | P1 | PO XX

The first parameter is telling a number of the errors on DSI. The more detailed description of the bits is below.

P[6..0] bits are telling a number of the errors.

Description P[7] is set to ‘1’ if there is overflow with P[6..0] bits.
P[7..0] bits are set to ‘0’s (as well as RDDSM(OEh)’s DO is set ‘0’ at the same time) after.there is sent the
parameter information (= The read function is completed).
Restriction SETEXTC turn on to enable this command
Status Availability

Reaister Normal Mode On, Idle Mode Off, Sleep Out Yes
Avgillabilit Normal Mode On, Idle Mode On, Sleep Out Yes

y Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes
Default P[7:0] = 0x00h
[, l
Serial I/F Mode Legend
RDNUMPE m
(RO5h)
Host
—————f A G — N - Parameter
\ J Driver
/ Send 1st parameter/
Display

Flow Chart l

RDDSM (ROEH)s.DO = '0'
P[7:0] = "00"h

Sequential
transfer

S — |
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6.2.5 Read Display Status (09h)

09H RDDST (Read Display Status)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 0 0 1 0 0 1 09
[ 1 parameter 1 0 1 - D[31:24] XX
2" parameter | 1 1 1 - D[23:16] XX
3" parameter 1 1 1 - D[15:8] XX
4" parameter 1 1 1 - D[7:0] XX
This command indicates the current status of the display as described in the table
below:
Bit Description Comment
D31 Booster Voltage Status
D30 Page Address Order
D29 Column Address Order
D28 Page/Column Order
D27 Display Device Line Refresh Order
D26 RGB/BGR Order
D25 Display Data Latch Data Order
D24 Source san sequence
D23 Gate san sequence
D22
D21 Interface Colour Pixel Format Definition
D20
D19 Idle Mode On/Off
D18 Partial Mode On/Off
D17 Sleep In/Out
D16 Display Normal-Mode On/Off
D15 Vertical Scrolling Status
D14 Horizontal Scrolling Status Setto ‘0’
D13 Inversion Status
D12 All Pixels On
D11 All Pixels Off
D10 Display On/Off
L D9 Tearing Effect Line On/Off
Description D8
D7 Gamma Curve Selection
D6
D5 Tearing Effect Output Line Mode
D4 Horizontal Sync. (HSYNC, DPI I/F)
D3 Vertical Sync./(VSYNC, DPI I/F)
D2 Pixel Clock (DCK, DPI I/F)
D1 Data Enable (ENABLE, DPI I/F)
DO Parity Error on DSI
Bit Values are explained overleaf.
. Bit D31 — Booster Voltage Status
‘0’ = Booster Off.
‘1’ = Booster On.
Bit D30 — Page Address Order
‘0’ = Top to Bottom (When MADCTL B7="0).
‘1’ = Bottom to Top (When MADCTL B7="1").
Bit D29 — Column Address Order
‘0’ = Left to Right (When MADCTL B6="0’).
‘1’ = Right to Left (When MADCTL B6="1").
Bit D28 — Page/Column Order
‘0’ = Normal (When MADCTL B5="0").
‘1’ = Rotation (When MADCTL B5="1").
Bit D27 — Line Address Order
‘0’ = LCD Refresh Top to Bottom (When MADCTL B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1").
Bit D26 — RGB/BGR Order
‘0’ = RGB (When MADCTL B3="0).
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Bit D25 — Display Data Latch Data Order

‘0’ = LCD Refresh Left to Right (When MADCTL B2="0").

‘1’ = LCD Refresh Right to Left (When MADCTL B2="1").

Bit D24 — Source san sequence

‘0’ = Source output Left to Right (When MADCTL B1="0").

‘1’ = Source output Right to Left (When MADCTL B1="1").

Bit D23 — Gate san sequence

‘0’ = Gate output Top to Bottom (When MADCTL B0="0").

‘1’ = Gate output Bottom to Top (When MADCTL BO="1").
Bits D22, D21, D20 — Interface Colour Pixel Format Definition

Interface Format D22 D21 D20
Not Defined 0 0 0
Not Defined 0 0 1
Not Defined 0 1 0
Not Defined 0 1 1
Not Defined 1 0 0
16 Bit/Pixel 1 0 1
18 Bit/Pixel 1 1 0
24 Bit/Pixel 1 1 1

Bit D19 — Idle Mode On/Off
‘0’ = Idle Mode Off.
‘1’ = Idle Mode On.
Bit D18 — Partial Mode On/Off
‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.
Bit D17 — Sleep In/Out
‘0’ = Sleep In Mode.
‘1’ = Sleep Out Mode.
Bit D16 — Display Normal Mode On/Off
‘0’ = Partial or Scrolling Mode.
‘1’ = Normal Mode.
Bit D15 — Vertical Scrolling On/Off
‘0’ = Vertical Scrolling is Off.
‘1’ = Vertical Scrolling is On.
Bit D14 — Horizontal Scrolling Status
This bit is not applicablefor this project, so.it is-set to-0’
Bit D13 — Inversion On/Off
‘0" = Inversion is Off.
‘1’ = Inversion is-On.
| Bit D12 — All Pixels. On.
‘0’ = Nornal.mode.
‘1" = Al Rixels.On.
Bit.D11 = All Rixels Off.
0’ = Nornalmode.
‘1’.= All\Pixels Off.
Bit D10 — Display On/Off
‘0’ =Display is Off.
‘1’ = Display is On.
Bit D9 — Tearing Effect Line On/Off
‘0’ =Tearing Effect Line Off.
‘1’ = Tearing Effect On.
Bits D8, D7, D6 — Gamma Curve Selection

Gamma Curve Selected B8 | B7 | B6 Gamma Set (26h)
Parameter
Gamma Curve 1 0 0 0 Reserved
Gamma Curve 2 0 0 1 Reserved
Gamma Curve 3 0 1 0 Reserved
Gamma Curve 4 0 1 1 Reserved
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Not Defined 1 1 1 Not Defined
Bit D5 — Tearing Effect Line Output Mode.
‘0’ = Mode 1, V-Blanking only.
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DATA SHEET V01

Bit D4 — Horizontal Sync. (DPI I/F) On/Off,Note 1.
‘0’ = Horizontal Sync. Line is Off (“Low").

‘1’ = Horizontal Sync. Line is On (“High”).

Bit D3 — Vertical Sync. (DPI I/F) On/Off,Note 1.
‘0’ = Vertical Sync. Line is Off (“Low”).

‘1’ = Vertical Sync. Line is On (“High”).

Bit D2 — Pixel Clock (PCLK, DPI I/F) On/Off,Note 1.

‘0’ = PCLK line is Off (“Low").

‘1’ = PCLK line is On (“High”).

Bit D1 — Data Enable (DE, DPI I/F)) On/Off,Note 1.
‘0’ = DE line is Off (“Low").

‘1’ = DE line is On (“High”).

Bit DO—Parity Error on DSI.

‘0’=No Parity Error.

‘1’=Parity Error.

Note: This bit indicates current status of the line when this command has been‘sent.

Restriction
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Avgilabilit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default Value
Default Power On Sequence See description
S/W Reset See description
. - I
Serial IF Mode | Legend [
Host | |
: I I
I I
_____________ I I
Send D[31:24] | |
' '
I y I
Flow Chart Y | |
Send D[23:16] : :
I I
Y | I
I I
Y | Sequential |
Send DI7.0] : transfer :
L ]
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6.2.6 Get_power_mode (0Ah)

DATA SHEET V01

RDDPM (Read Display Power Mode)

0AH D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | b4 | D3 | b2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 1 0 1 0 0A
[ 15" parameter 1 1 1 - D7 [ D6 [D5 | D4 [ D3| D2] 0 | 0 XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Not Defined Setto ‘0’
D6 Idle Mode On/Off -
D5 Partial Mode On/Off -
D4 Sleep In/Out -
D3 Display Normal Mode On/Off -
D2 Display On/Off -
D1 Not Defined Setta ‘0’
DO Not Defined Set'to ‘0’
Bits D7 for future use and are set to ‘0.
Bit D6 — Idle Mode On/Off
Description ‘0’ = Idle Mode Off.
‘1’ = Idle Mode On.
Bit D5 — Partial Mode On/Off
‘0’ = Partial Mode Off.
‘1’ = Partial Mode On.
Bit D4 — Sleep In/Out
‘0’ = Sleep In Mode.
‘1’ = Sleep Out Mode.
Bit D3 — Display Normal Mode On/Off
‘0’ = Display Normal Mode Off.
‘1’ = Display Normal Mode On.
Bit D2 — Display On/Off
‘0’ = Display is Off.
‘1’ = Display is On.
Restrictions -
Status Availability
Normal Made On, Idle-Mode Off, Sleep Out Yes
Register Normal\Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle‘Maode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default D[7:0] = 0x08h
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6.2.7 Read display MADCTL (0Bh)

SHEET V01

— RDDMADCTL (Read Display MADCTL)

D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

HEX

Command 0 1 0 - 0 0 0 0 1 0 1 1

0B

[ 15 parameter 1 i 1 - D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO

XX

This command indicates the current status of the display as described in the table
below:

Bit Description Comment
D7 Page Address Order -

D6 Column Address Order -

D5 Page/Column Order -

D4 Line Address Order -

D3 RGB/BGR Order -

D2 Display Data Latch Order -

D1 Source san sequence -

DO Gate san sequence -

Bit D7 — Page Address Order

‘0’ = Top to Bottom (When MADCTL B7="0").
‘1’ = Bottom to Top (When MADCTL B7="1").
Bit D6 — Column Address Order

‘0’ = Left to Right (When MADCTL B6="0").
‘1’ = Right to Left (When MADCTL B6="1)).
Description Bit D5 — Page/Column Order

‘0’ = Normal (When MADCTL B5="0).

‘1’ = Roration (When MADCTL.B5="1").

Bit D4 — Line Address Order

‘0’ = LCD Refresh Top to Bottom'(When MADCTL.B4="0").
‘1’ = LCD Refresh Bottom to Top (When MADCTL B4="1").
Bit D3 — RGB/BGR Order

‘0’ = RGB (When MADCTL'B3="0’).

‘1’ = BGR (When'MADCTL B3="1).

Note: For Bits-D4 and'D3 also refer to-Section 6.2.31 Set_address_mode (36h).
Bit D2 — DisplayData Latch Data Order

‘0’ = LCD/Refresh Left to. Right (When MADCTL B2=0").
‘1= LCD Refresh Rightto Left.(When MADCTL B2="1").
Bit-D1 —Source san sequence

‘0" = Source output Left to' Right (When MADCTL B1="0").
‘1’ = Source output Right'to Left (When MADCTL B1="1").
Bit:.DO — Gate san sequence

‘0’ = Gate output Top to Bottom (When MADCTL B0="0").

Note: For Bits D7 to D5, also refer to.Section 5:3.MCU to-memory write/read direction.

Restrictions -

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes

Default D[7:0] = 0x00h
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6.2.8 Get_pixel_format (OCh)

DATA SHEET V01

RDDCOLMOD (Read Display COLMOD)

Description

Bits D6, D5, D4 — DPI Interface Colour Pixel Format Definition
Bits D2, D1, DO — DBI Interface Colour Pixel Format -Definition.
For Setting pixel format, see section 6.2.35 Set_pixel format (3Ah)".

D4

Interface Colour Format Bg

il

5
1

DO

Not Defined

Not Defined

Not Defined

Not Defined

Not Defined

16 bit/pixel

P[PPI O|lOIO|O

18 bit/pixel

RP|O|O(FR|[RL[O|O

O(FRP|O|FR|O(Fr|O

24 bit/pixel 1

1

1

If a particular interface, either DBI or. DPI, is not used then the corresponding bits in the

parameter returned.from the display module are undefined.

0CH D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 0 0 1 1 0 0 0C
[ 1% parameter 1 1 1 - - D6 | D5 | D4 - D2 | D1 | DO XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Reserved Setto ‘0’
D6 -
D5 DPI Interface Pixel format -
D4 -
D3 Reserved Setto ‘0’
D2 -
D1 DBI Interface Pixel format -
DO -

Restrictions

Status Availability
Normal\Mode On,Idle Mode Off, Sleep Out Yes
Register Normal‘Mode On, Idle. Made On, Sleep Out Yes
Availability Partial Mode On, Idle ' Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default D[7:0] = 0x07h
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6.2.9 Get_display_mode (0Dh)

DATA SHEET V01

RDDIM (Read Display Image Mode

0DH D/CX | RDX | WRX | D15-D8 [D7[D6[D5[ D4 [ D3| D2 D1 [ DO HEX
Command 0 1 0 - 0 0 0 1 1 0 1 0D
[ 15 parameter 1 i 1 - D7 | D6 | D5 | D4 [ D3| D2 D1/ DO XX

This command indicates the current status of the display as described in the table below:

Bit D7 — Vertical Scrolling On/Off
‘0’ = Vertical Scrolling is Off.

‘1’ = Vertical Scrolling is On.

Bit D6 — Horizontal Scrolling Status

This bit is not applicable for this project, so it is set to ‘0’

Bit D5 — Inversion On/Off
‘0’ = Inversion is Off.

‘1’ = Inversion is On.

Bit D4 — All Pixels On

‘0’ = Normal Display

‘1’ = White Display

Bit D3 — All Pixels Off

Description ‘0’ = Normal Display
‘1’ = Black Display
Bits D2, D1, DO — Gamma Curve Selection
Gamma Curve D2 | D1 | DO Gamma Set (26h)
Selected Parameter
Gamma Curve 1 0 0 0 GCO
Gamma Curve 2 0 0 1 GCl1
Gamma Curve 3 0 1 0 GC2
Gamma Curve 4 0 1 1 GC3
Not Defined 1 0 0 Not Defined
Not Defined 1 0 1 Not Defined
Not Defined 1 1 0 Not Defined
Restrictions -
Status Availability
Normal Mode On,/Idle Mode Off, Sleep Out Yes
Register Normal'Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
PartiallMode On; Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default D[7:0] = 0x00h
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6.2.10 Get_signal_mode (OEh)

OEH RDDSM (Read Display Signal Mode)

D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX

Command 0 1 1 - 0 0 0 0 1 1 1 0 OE

[ 15" parameter 1 i 1 - D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO XX

T This command indicates the current status of the display as described in the table below:
Bit D7 — Tearing Effect Line On/Off

‘0’ = Tearing Effect Line Off.

‘1’ = Tearing Effect On.

Bit D6 — Tearing Effect Line Output Mode, see section 5.5.3 for mode definitions.
‘0’ = Mode 1.

‘1’ = Mode 2.

Bit D5 — Horizontal Sync. (RGB I/F) On/Off.

‘0’ = Horizontal Sync. Line is Off (“Low”).

‘1’ = Horizontal Sync. Line is On (“High”).

Bit D4 — Vertical Sync. (RGB I/F) On/Off.

‘0’ = Vertical Sync. Line is Off (“Low”).

‘1’ = Vertical Sync. Line is On (“High”).

Bit D3 — Pixel Clock (PCLK, RGB I/F) On/Off.

‘0’ = PCLK line is Off (“Low™).

‘1’ = PCLK line is On (“High").

Bit D2 — Data Enable (DE, RGB I/F)) On/Off.

‘0’ = DE line is Off (“Low").

‘1’ = DE line is On (“High™).

Bit DO—Parity Error on DSI, see “Read number of the parity errors-(05h)”.
‘0'=No Parity Error.

‘1'=Parity Error.

Description

D1 — are for future use and are'set to‘0’.

Restrictions -

Status Availability

Normal Mode On, Idle Made Off, Sleep-Out Yes
Register Normal Mode On,Idle.Mode On, Sleep.Out Yes
Availability Partial Mode On;, Idle Mode Off, Sleep Qut Yes

Partial Mode/On, Idle Mode On,-Sleep Out Yes

Sleep In-or Booster Off Yes
Default D[7:0]:=0x00h

o T T T |

RDDSM (OEh)

FlowChart | = @ —————-—-—————— ‘ :

\
\
\
\
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\
\
\
\
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\
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6.2.11 Get_diagnostic_result (OFh)

DATA SHEET V01

RDDSDR (Read Display Self-Diagnostic Result)

OFH D/ICX [ RDX | WRX | D15-D8 [ D7 [ D6 | D5 [ D4 [ D3 [ D2 [ D1 [ DO HEX
Command 0 1 i - ol olofJo[1]1l1]1 OF
[ 15" parameter 1 1 1 - D7 [ D6 | D5|[Da| 0 [ 0] 0 0 XX

Description

The display module returns the self-diagnostic results following a Sleep Out command. See

section 5.15 for a description of the status results.
Bit D7 — Register Loading Detection

Bit D6 — Functionality Detection

Bit D5 — Chip Attachment Detection

Set to ‘0’ if feature unimplemented.

Bit D4 — Display Glass Break Detection

Set to ‘0’ if feature unimplemented.

Bits D[3:0] — Reserved

Setto ‘0.
Restrictions -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default D[7:0] = 0x00h
7 \~/ \
: Legend
!
+
Serial I/F Mode |
w
RDDSDR (OFh) |
*
Host | y
Flow Chart =N T |
Send D[7:0]
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DATA SHEET V01
6.2.12 Enter_sleep_mode (10h)

SLPIN (Sleep In
D/CX RDX WRX D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - oO[O0foO 1]1]0]0)0]0O0 10
Parameter NO PARAMETER
This command causes the LCD module to enter the minimum power consumption mode.
In this mode the DC/DC converter is stopped, Internal oscillator is stopped, and panel
scanning is stopped.

| Output[1:960] |< Blank X\ STOP

| VST etc.(V scanner control logic) ||||||||||||||||" STOP
DISCHARGH

10H

| DC charge in the capacitor |

Description | DC/DC Converter | oV
| DC/DC Converter | ov
| DC/DC Converter | oV
| Reset pulse for circuit inside panel | \ RESET

[ mematosator [ [IJ|[][ITTTIITITTITITT T~ stor

MCU interface and memory are still working-and the_ memorykeeps its contents.

This command has no effectwhen module is already-in‘sleep in mode. Sleep In Mode can
only be left by the Sleep/Out'Command (11h)..It will be necessary to wait 5msec before
Restriction sending next command, this is to allow time for.the supply voltages and clock circuits to
stabilize. It will be necessary to-wait 120msec after sending Sleep Out command (when in
Sleep In Mode) befaore Sleep In command can be sent.

Status Availability
Normal Mode On, Idle Mode Off;-Sleep Out Yes
Register Normal Mode/'On, Idle Mode On;.Sleep Out Yes
Availability Partial Mode On, Idle Mode-Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep.In.or Booster Off Yes

Default N/A
It takes 120msec to get into Sleep In mode after SLPIN command issued.

I—' SPLIN —l

Stop Legend _
Disol hole blank Converter : —
screen (Automatic ) “
Flow Chart No effect to DISP Stop
ON/OFF Commands) Internal
Oscillator
] o
Drain charge Sleep In Mode S o
from LCD panel equentia
transfer
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DATA SHEET V01

6.2.13 Exit_sleep_omde (11h)

11H SLPOUT (Sleep Out)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 0 - 0 0 0 1 0 0 0 1 11
Parameter | NO PARAMETER
This command turns off sleep mode. In this mode the DC/DC converter is enabled, Internal
oscillator is started, and panel scanning is started.
[ Out[1:960] | stor Blank
Vol
| VST etc.(V scanner control Iogic)l ” | | | | | | | | | | | ||
Description | DC charge in the capacitor I v CHARGE
| DC:DC converter | ov
| DC:DC converter | oV
| DC:DC converter | oV
| Reset pulse for circuit inside panel | RESET /
START
| Internal Oscillator | STOP = A A T T
This command has no effect when module is alreadyin‘sleep out mode. Sleep Out Mode can
only be left by the Sleep In Command (10h). It willbe necessary to wait-5msec before sending
next command, this is to allow time for the supply voltages and clock circuits-to stabilize. The
display module loads all display supplier’s factory-default valuesto the:registers during this
- 5msec and there cannot be any abnormal visual effect on the display image if factory default
Restriction : . ; . .
and register values are same when this load is-done and-when the display module is already
Sleep Out —mode.
The display module is doing self-diagnostic functions'during this 5msec. It will be necessary to
alit 120msec after sending Sleep In.command (when in Sleep Out mode) before Sleep Out
command can be sent.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability | | Partial Mode On, Idle Mode Off, Sleep-Out Yes
Partial Mode On,Ildle Mode On, SleepOut Yes
Default N/A
It takes 120msec to become Sleep Out mode after SLPOUT command issued.
Legend
[seout_|
Start Display whole i -
Internal blank screen
Oscillator for 2 frames
(Automatic No
effect to DISP
Start up ON/OFF -.NEB
Flow Chart oebe Commands)
transfer
Display  \
Memor conerts
for LCD Pane with the current
d tabl
I o etings
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6.2.14 Enter_partial_mode (12h)

DATA SHEET V01

12H PTLON (Partial Mode On)
D/CX | RDX [ WRX | D15-D8 | D7 | D6 | D5 | D4 [ D3 | D2 | D1 | DO | HEX
Command 0 1 1 - oOjfo0]JO]J]1]0O0]J]O]1]0O0 12
Parameter | NO PARAMETER
This command turns on partial mode The partial mode window is described by
Description | the “Set_partial_area” command (30H). To leave Partial mode, the
“Enter_norma_mode” command (13H) should be written.
Restrictions | This command has no effect when Partial mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
Flow Chart | See Partial Area (30h)
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DATA SHEET V01
6.2.15 Enter_normal_mode (13h)

NORON (Normal Display Mode On)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 0 1 0 0 1 1 13
Parameter | NO PARAMETER
This command returns the display to normal mode. Normal display mode is means

13H

Description Partial mode off, Scroll mode Off.
Restriction | This command has no effect when Normal Display mode is active.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
See Partial Area and Vertical Scrolling Definition Descriptions.for details of when to
Flow Chart .
use this command.
Himax Confidential _P.150-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



e ’3&' -
 HX8392-A 2 Himax

800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
6.2.16 Exit_inversion_mode (20h)

20H INVOFF (Display Inversion Off)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0] 0 110]0 0[0]0 20
Parameter No parameter
This command is used to recover from display inversion mode.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
(Example)
Description Memory Display
O]
AN | EEN
:> N _NEE NN
(I |
N N N
N EEN NN
(N
oo
Restriction This command has no effect when module is already in.inversion off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
. . Legend
Display Inversion ; 1
On Mode
AT
Flow Chart INVOFF
Display Inversion
OFF Mode Sequential
transfer
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6.2.17 Enter_inversion_mode (21h)

DATA SHEET V01

21H INVON (Display Inversion On)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 0 0 0 1 21
Parameter NO PARAMETER
This command is used to enter into display inversion mode.
This command makes no change of contents of frame memory. Every bit is inverted
from the frame memory to the display.
This command does not change any other status.
(Example)
Description memory display
ENEEEEEE
5 mmn'Em
) HE N
I
ARmnana
Restriction This command has no effect when module is already-in inversion‘on.maode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep.Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
Display Inversion : Legend
OFF Mode
/ Parameter /
'
Flow Chart | INVON
Display Inversion
ON Mode Sequential
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6.2.18 All_Pixel_Off (22h)

29H ALLPOFF (All Pixel Off)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 0 0 1 0 22
Parameter NO PARAMETER
This command turns the display panel black in ‘Sleep Out’ —mode and a status of the
‘Display On/Off’ —register can be ‘on’ or ‘off'.
This command makes no change of contents of frame memory.
This command does not change any other status
(Example)
memory display
Description ENEEEEEN
] ]
HHHHHH
‘All Pixels On’, 'Normal Display Mode On’ or 'Partial Mode|On’ — commands are used to
leave this mode. The display panel is showing the content of the frame memory after
‘Normal Display Mode On’ and ‘Partial Mode On” —commands.
Restriction This command has no effect when module’is.already in inversion on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,-Sleep. Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default VValue
Power On Sequence Off
Default S/W Reset Off
Legend
Normal Display mode "
/ Parameter /
'
Flow Chart | ALLPOFF
Black Display Sequential
transfer
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6.2.19 All_Pixel_On (23h)

23H ALLPON(AIl Pixel On)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 0 0 1 1 23
Parameter NO PARAMETER
This command turns the display panel white in ‘Sleep out ‘ —-mode and a status of the
‘Display On/Off’ —register can be ‘on’ or ‘off'.
This command makes no change of contents of frame memory.
This command does not change any other status.
(Example)
memory display
Description
‘All Pixels Off’, 'Normal Display Mode On’ or 'Partial Mode|On’ — commands are used to
leave this mode. The display is showing the content of the frame memory after ‘Normal
Display Mode On’ and ‘Partial Mode On’ —commands:
Restriction This command has no effect when module’is.already in inversion on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off,-Sleep. Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default Value
Default Power On Sequence Off
S/W Reset Off
Legend
Normal Display mode
/ Parameter /
'
Flow Chart | ALLPON
White Display Sequential
transfer
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6.2.20 Set_gamma_curve (26h)

26H GAMSET (Gamma Set)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 0 - 0 0 1 0 0 1 1 0 26
Parameter 1 1 1 - GC7 | GC6 | GC5 | GC4 | GC3 | GC2 | GC1 | GCO | 1..08
This command is used to select the desired Gamma curve for the current display. A maximum of
4 fixed gamma curves can be selected. The curves are defined in Curve Correction Power
Supply Circuit. The curve is selected by setting the appropriate bit in the parameter as described
in the Table:
Description GCJ7..0] Parameter Curve selected
01lh GCO Gamma Curve 1 (Gamma 2.2)
02h GC1 Gamma Curve 2 (Gamma'1.8)
04h GC2 Gamma Curve 3 (Gamma2.5)
08h GC3 Gamma Curve 4 (Gamma 1.0)
Note: All other values are undefined.
- Values of GCJ[7..0] not shown in table above are invalid and will not change the
Restriction - ; . .
current selected Gamma curve until valid value is received,
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default GCJ7:0] = 0x01h
Legend
GAMSET r Command
I / Parameter /
/ GC [7:0] /
Flow Chart
!
New Gamma
Curve Loaded
Sequential
transfer
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6.2.21 Set_display_off (28h)

28H DISPOFF (Display Off)
D/CX RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0|01 ]0]2],0]|]0] 0] 28
Parameter NO PARAMETER
This command is used to enter into DISPLAY OFF mode. In this mode, the output from
Frame Memory is disabled and blank page inserted.
This command makes no change of contents of frame memory.
This command does not change any other status.
There will be no abnormal visible effect on the display.
Example
Description Memory Display.
Restriction This command has no effect when moduleis already in display off-mode,
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On;SleepOut Yes
Sleep In or Booster Off Yes
Default N/A
Legend
Display On | Command
Mode
/ Parameter /
,
Flow Chart DISPOFF
:
Display Off
Mode Sequential
transfer
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6.2.22 Set_display_on (29h)

DISPON (Display On)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0O]J]O0Of[1]0|2])]0]O0]|[1] 29
Parameter | NO PARAMETER
This command is used to recover from DISPLAY OFF mode. Output from the
Frame
Memory is enabled.
This command makes no change of contents of frame memory.
This command does not change any other status.

(Example)

Description Memory Display

i _NEN NN
NN [ [ EN
N N NN
N NN NN

O

29H

Restriction | This command has no effect when module is‘already in display-on.made.

Status Availability,
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle Mode On, Sleep.Out Yes
Availability Partial Mode On, Idle Mode Off, . Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default N/A
Legend
Display
Off Mode ,
Parameter
v .
[_DiSPON_| Display
Flow Chart ¢

Display
On Mode

Sequential
transfer
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6.2.23 Set_clumn_address (2Ah)

2AH CASET (Column Address Set)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 - 0 0 1 0 1 0 1 0 2A

1% parameter 1 1 1 - SC15 | SC14 | SC13 | sc12 | sC11 | Sci10 | Sc9 scs 00..

2" parameter 1 1 1 SC7 SC6 | SC5 | sc4 | sc3 | sc2 sc1 SCO | Note 1

3" parameter 1 1 1 EC15 | EC14 | EC13 | EC12 | EC11 | EC10 | EC9 EC8 00 ..

4" parameter 1 1 1 - EC7 | EC6 | EC5 | ECa4 | EC3 | EC2 | EC1 | ECO | Note1l
This command is used to define area of frame memory where MCU can access:

This command makes no change on the other driver status.
The values of SC[15:0] and EC[15:0] are referred when RAMWR command comes:Each value
represents one column line in the Frame Memory.
(Example)
o [ sciis:01 | [ Ecr1s:0] |

Description
SC[15:0] always must be equal to or less than'EC[15:0]

Restriction The SC[15] and EC[15]-SC[15]+1 must can be divisiblg by 2. : .
Note 1: When SC[15:0] or EC[15:0] is greater than horizontal line_(when MADCTL'’s B5=0) or vertical
line (when MADCTL'’s B5=1), data of out-of range will be ignored:

Status Availability
Normal Mode On, Idle Mode Off, Sleep-Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Made On, Sleep Out Yes
Sleep In or Booster Off Yes
RES_SEL[2:0]=000; Resoultion 800RGBx1280: SC[15:0] = 0x0000h, EC[15:0] = 0x031Fh

Default RES_SEL[2:0]=001, Resoult?on 768RGBx1280: SC[15:0] = 0x0000h, EC[15:0] = 0x02FFh
RES_SEL[2:0]=010;-Resoultion”720RGBx1280: SC[15:0] = 0x0000h, EC[15:0] = 0x02CFh
RES SELJ2:0]=011, Resoultion 600RGBx1024: SC[15:0] = 0x0000h, EC[15:0] = 0x0257h

. i Legend
-
e o g 050 e

¥ \
.m
Flow Chart s o o120
: -
= transfer
|
g
Image Data
D1[15:0],D2[15:0],
iK.,Dn[15:0]
y__
J

Himax Confidential | | » | -P.167-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _

in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



* HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

el%' Himax

DATA SHEET V01

6.2.24 Set_page_address (2Bh)

PASET (Page Address Set)

2BH
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 | DO HEX
Command 0 1 1 - 0 0 1 0 1 0 1 1 2B
[ 1™ parameter 1 1 1 - SP15 | SP14 | SP13 | SP12 | SP11 | SP10 | SP9 | SP8 | 00 ..
2" parameter 1 1 1 - SP7 | SP6 | SP5 | SP4 | SP3 [ SP2 | SP1 | SPO | Note 1
3" parameter 1 1 1 - EP15 | EP14 | EP13 | EP12 | EP11 | EP10 | EP9 | EP8 N?)(t)eul
4" parameter 1 1 1 - EP7 | EP6 | EP5 | EP4 | EP3 | EP2 |\EP1 | EPO

This command is used to define area of frame memory where MCU can access.
This command makes no change on the other driver status.

The values of SP[15:0] and EP[15:0] are referred when RAMWR command comes.
Each value represents one Page line in the Frame Memory.

o (Example)
Description
SP[15:0] always must be equal to or less than(EP[15:0]
Restriction The SP[15] and EP[15]-SP[15]+1 must can be divisible by 2.
Note 1: When SP[15:0] or EP[15:0] is greater_than-vertical line (When MADCTL’s B5=0) or horizontal
line (When MADCTL'’s B5=1), data of out of range will be“ignored.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode/On; Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
RES_SEL[2:0]=000, Resoultion 800RGBx1280:.SP[15:0] = 0x0000h, EP[15:0] = Ox04FFh
Default RES_SEL[2:0]=001;"Resoultion 768RGBx1280: SP[15:0] = 0x0000h, EP[15:0] = Ox04FFh
RES_SEL[2:0]=010,/Resoultion 720RGBx1280: SP[15:0] = 0x0000h, EP[15:0] = Ox04FFh
RES_SEL[2:0]=011, Resoultion 600RGBx1024: SP[15:0] = 0x0000h, EP[15:0] = Ox03FFh
1 g 2™ param(er SC[15:0] g Legend )
/ 39 &4" parameter EC [15:0] / §
:
19 & 2™ parameter SP [15:0]
Flow Chart /3’“&4‘" parameterEP[15:0]/ -

Image Data
D1[17:0],D2[17:0],
..DN[17:0]

V
papasN 4|

[ Any Command
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6.2.25 Write_memory_start (2Ch)

2CH RAMWR (Memory Write)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 0 1 1 0 0 2C
| 15" parameter 1 1 1 - D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | 00..FF
: 1 1 1 - Dx7 | Dx6 | Dx5 | Dx4 | Dx3 | Dx2 | Dx1 | DxO | 00..FF
N" parameter 1 1 1 - Dn7 | Dn6 | Dn5 | Dn4 | Dn3 | Dn2 | Dn1 | DnO | 00..FF

This command transfers image data from the host processor to the display module’s frame
memory starting at the pixel location specified by preceding set_column_address and
set_page_address commands.

The column and page registers are reset to the Start Column (SC) and ' Start Page (SP),
respectively.

Description Pixel Data 1 is stored in frame memory at (SC, SP). The column register-is'then incremented
and pixels are written to the frame memory until the column register.equals the End Column
(EC) value. The column register is then reset to SC and the page register is incremented.
Pixels are written to the frame memory until the page register.equals the End Page (EP)
value or the host processor sends another command.

If the number of pixels exceeds (EC — SC + 1) * (EP.— SP"+ 1) the extra\pixels are ignored.
In all colour modes, there is no restriction on length-of parameters.

Restriction The transfer pixel number must can be divisible by.2.
Status Avallability
Normal Mode On, Idle Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On,SleepQut Yes
Default Contents of memory is setrandomly-and not cleared.
Legend
[ RAVWR _| [Command |
Parameter /
Image Data
D1[7:0],D2[7:0],
Flow Chart Dn[7:0]

Any Command '

Sequential
transfer
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6.2.26 Raed_memory_start (2Eh)

RAMRD (Memory Read)

2EH D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 1 0 1 1 1 0 2E
[ 1% parameter 1 1 1 - D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 00..FF
: 1 1 1 - Dx7 | Dx6 | Dx5 | Dx4 | Dx3 | Dx2 | Dx1 | Dx0 00..FF
th
(n+1) 1 1 1 - Dn7 | Dn6 | Dn5 | Dn4 | Dn3 | Dn2 | Dn1 | DnO 00..FF
parameter
This command transfers image data from the display module’s frame memory to the host processor
starting at the pixel location specified by preceding set_column_address and.set_page_address
commands.
The column and page registers are reset to the Start Column (SC) and Start Page (SP), respectively.
Description Pixels are read from frame memory at (SC, SP). The column register-is then-incremented and pixels
read from the frame memory until the column register equals the End.Column (EC) value. The
column register is then reset to SC and the page register is incremented-
Pixels are read from the frame memory until the page register equals.the End Page (EP) value or the
host processor sends another command.
- In all colour modes, the Frame Read is always 24bit so there’is no restriction on length of parameters.
Restriction : . .
Note — Memory Read is only possible via the ParallelInterface:
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Qut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default Contents of memory is set randomly and not cleared.
[ RAVRD _| egend
Parameter/ |
Flow Chart Image Data
W D1[7:01,D2[7:0],

....DN[7:0]

Sequentia
transfer

[ Any Command '
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PLTAR (Partial Area)

S0H D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 0 0 1 1 0 0 0 0 30
[ 1™ parameter 1 1 1 - SR15 | SR14 | SR13 | SR12 | SR11 | SR10 | SR9 | SR8 | xx
2" parameter 1 1 1 - SR7 | SR6 | SR5 | SR4 | SR3 | SR2 [ SR1 | SRO | xx
3" parameter 1 1 - ER15 | ER14 | ER13 | ER12 | ER11 | ER10 | ER9 | ER8 [ xX
4" parameter 1 1 1 - ER7 | ER6 | ER5 | ER4 | ER3 | ER2 | ER1 | ERO [ xX

This command defines the partial mode’s display area. There are 4 parameters.associated with this
command, the first defines the Start Row (SR) and the second the End Row_(ER), as illustrated in
the figures below. SR and ER refer to the Frame Memory Line Pointer. If End Row>Start Row when

MADCTL B4=0:-
Start
SENs2rr0 7
WAL ke
’ Partial Area
v o
End i
Row
If End Row>Start Row when MADCTL B4=1:-
End Row
Description
i Partial Area
[srisol it
Start Row '
If End Row<Start Row-when.MADCTL-B4=0:-
End Row },
STt \
" : Partial Area
[.sruso |
Start Row }
If End Row = Start Row then the Partial Area will be one row deep.
Restriction SR[15..0] and ER[15..0] cannot be greater than horizontal line number.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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RES_SEL[2:0]=000, Resoultion 800RGBx1280: SR[15:0] = 0x0000h, ER[15:0] = 0x04FFh
RES_SEL[2:0]=001, Resoultion 768RGBx1280: SR[15:0] = 0x0000h, ER[15:0] = 0x04FFh

Image Data
D1[17:0],D2[17:0],
..., Dn[15:0]

 DISPON |

(Optional)
To prevent

Tearing Effect
Image displayed

Default RES_SEL[2:0]=010, Resoultion 720RGBx1280: SR[15:0] = 0x0000h, ER[15:0] = 0x04FFh
RES SEL[2:0]=011, Resoultion 600RGBx1024: SR[15:0] = 0x0000h, ER[15:0] = 0x03FFh
1. To Enter Partial Mode:-
Legend
[ PLTAR I . .
[Command]
A 4 i}
S50 aanoer]
v
{ ER[15...0] /
\ 4
[FTion |
f! Sequential
Partial Mode transfer
2.To Leave Partial Mode o
Flow Chart
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6.2.28 Set_scroll_area (33h)

VSCRDEF (Vertical Scrolling Definition)

33H D/CX | RDX | WRX | D15-D8 D7 D6 D5 D4 D3 D2 D1 DO | HEX

Command 0 1 1 0 0 1 1 0 0 1 1 33
[15 parameter 1 1 1 TFA15 | TFA14 | TFA13 | TFA12 | TFA1l | TFA10 | TFA9 | TFA8 XX
2" parameter 1 1 1 TFA7 TFA6 | TFA5 | TFA4 | TFA3 | TFA2 | TFAL | TFAO XX
3" parameter 1 1 1 VSA15 | VSA14 | VSA13 | VSA12 | VSA1l | VSAL0 | VSA9 | VSA8 XX
4" parameter 1 1 1 VSA7 | VSA6 | VSA5 | VSA4 | VSA3 | VSA2 | VSAL | VsA0 XX
5" parameter 1 1 1 BFA15 | BFA14 | BFA13 | BFA12 | BFA1l | BFA10.| BFA9 | BFA8 XX
6" parameter 1 1 1 BFA7 BFA6 | BFA5 | BFA4 | BFA3 | BFA2“] BFAL | BFAO XX

This command defines the Vertical Scrolling Area of the display. When MADCTL B4=0, the 15g 2™
parameter TFA[15. 0] descrlbes the Top Fixed Area (in No. of lines from top.of the Frame Memory
and Display). The 37& 4" parameter VSA[15..0] describes the height of the Vertical Scrolling Area (in
No. of lines of the Frame Memory [not the display] from the Vertical.Scrolling Start Address). The first
line read from Frame Memory appears immediately after the bottom most line of the Top Fixed Area.
The 5" & 6" parameter BFA[15..0] describes the Bottom Fixed.Area'(in No. of lines from Bottom of
the Frame Memory and Display). TFA, VSA and BFA refer to-the.Frame Memory Line Pointer.

~
Top Fixed Area 00)
TFA [15:.0 v '« Firstline read from
frame memory
Scroll Area A
21
- -
9 A
Pd
BFA[15:0 >

Bottom Fixed Area

Description | \when MADCTL B4=1
The 1 & 2™ parameter TFA[15..0] descrlbes the-Top.Fixed Area (in No. of lines from bottom of the
Frame Memory and Display). The 3 g 4" parameter-VSA[15..0] describes the height of the Vertical
Scrolling Area (in No. of lines of the Frame Memory [not the display] from the Vertical Scrolling Start
Address). The first I|ne read from Frame Memory appears immediately after the top most line of the
Top Fixed Area. The 5" & 6" parameter.BFA[15..0] describes the Bottom Fixed Area (in No. of lines
from Top of the Frame Memory and Display).
Bottom Fixed Area ©0)>
Scroll Area j,/
i .4
i A
Z <« Firstline read from
Top Fixed Area frame memory
Restriction The_condition is (TFA+VSA+BFA)= Vertical line number, o_therwise Scrolling mode is undefined_. In
Vertical Scroll Mode, MADCTL B5 should be set to ‘0’ — this only affects the Frame Memory Write.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
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Status Default value
RES_SEL[2:0]=000, _ _ —
800RGBx1280 TFA[15..0]= 0x0000h | VSA[15..0]= 0x0500h BFA[15..0]= 0x0000h
RES_SEL[2:0]=001, _ _ _

Default 768RGBx1280 TFA[15..0]= 0x0000h | VSA[15..0]= 0x0500h BFA[15..0]= 0x0000h
RES_SEL[2:0]=010, _ _ _
720RGBx1280 TFA[15..0]= 0x0000h | VSA[15..0]= 0x0500h BFA[15..0]= 0x0000h
RES_SEL[2:0]=011, _ _ _
600RGBx1024 TFA[15..0]= 0x0000h | VSA[15..0]= 0x0400h BFA[15..0]= 0x0000h

1.To enter Vertical Scroll Mode:
1st & 2nd Parameter TFA[15...0]
4
_— 3rd & 4th Parameter VSA[15..0] _—~_
v
_— 5th & 6th Parameter BFA[15..0] _——
| \ Sequential
[ [caser | Squen
_—_ 1st&2nd Parameter SC[15..0] _—_
+ Redefines the Frame
Memory Window that
/ 3rd & 4th Parameter EC[15...0] / oot il o
; > written to.
[PASET | See Note 1
Only 1st & 2nd Parameter SP[15...0]
required _ +
Flow Charts for ”°,”r°”'”9< 3rd & 4th Parameter EP[15..0]
scrolling
T Optional jV It may be
_ necessary to redefine
7 the Frame Memory
/ Param+eter / J Write Direction.
Scroll Image
\ Data
[VSCRSADD |
/ 1st & 2nd ParameterVSP[15...V
Note: The Frame Memory Window size must be defined correctly otherwise undesirable
image will be displayed.
2. Continuous Scroll:

Himax Confidential
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

For Truly Only

-P.174-
October, 2011




*» HX8392-A

&,
— Himax

800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01

Legend

Scroll Mode
[ CASET |

/st & 2nd Parameter SC[15..0]

3rd & 4th Parameter EC[15..0]

[ PASET |
" 1st&2nd Parameter SP[15.0] _—"

Command

] Parameter

Display

Sequential
transfer

v

3rd & 4th Parameter EP[15..0]

EXEE

Scroll Image
Data
[VSCRsADD|

1st & 2nd Parameter VSP[15..0] __~—~

3. To Leave Vertical Scroll Mode:

Scroll Mode

(Optional)
i | To prevent
|_DISPOFF | A Tearing Effect
Image displayed

[ NORON/PTLON |

Scroll Mode OFF

Image Data
D1[15:0], D2[15:0],
..., Dn[15:0]

[ DISPON |

Note: Scroll Mode can be left by bot the Normal Diplay Mode On (13h) and Partial
Mode On (12h) commands.
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6.2.29 Tearing effect line off (34h)

34H TEOFF (Tearing Effect Line OFF)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 1 0 1 0 0 34
Parameter NO PARAMETER
e This command is used to turn OFF (Active Low) the Tearing Effect output signal
Description ; i
from the TE signal line.
Restriction This command has no effect when Tearing Effect output is already OFF.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default OFF
Legend
I Command
(TE Line Output ON)
| TEOFF Display
Flow Chart
QE Line Qutput OFD -
Sequential
transfer
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6.2.30 Set_tear_on (35h)

35H TEON (Tearing Effect Line ON)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 01]0 1 110 1 0 1 35
Parameter 1 1 1 - X[ X | X[ X[ X ]| X ]| X | M XX
This command is used to turn ON the Tearing Effect output signal from the TE
signal
line. This output is not affected by changing MADCTL bit B4.
The Tearing Effect Line On has one parameter which describes the mode of the
Tearing Effect Output Line. (X=Don’t Care).
When M=0:
The Tearing Effect Output line consists of V-Blanking information.only;
tvdl tvdh
Vertical Time ‘ E
Description Sca'j\:‘
When M=1: '
The Tearing Effect Output Line consists of both V-Blanking and H-Blanking
information:
tvdl tvdh
Vertical Time : :
Scale \ : \.
Note: During Sleep In Mode with Tearing Effect Line.On, Tearing' Effect Oljtput pin will be
active Low.
Restriction This command has no effect when Tearing Effect.output is already ON.
Status Availability
Normal Mode On, Idle Mode Off, Sleep-Out Yes
Register Normal Mode On, Idle.Mode On, Sleep Out Yes
Availability Partial Mode On;, Idle Mode Off,.Sleep Out Yes
Partial ModeOn, 'Idle. Mode On, Sleep.Out Yes
Default OFF
Legend
CTE Line Output OFB m i
TEON ' : '
r Display
Flow Chart
CFE Line Output O@
Sequential
transfer
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36H MADCTL (Memory Access Control
D/CX RDX WRX D15-D8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 0 1 1 0 1 1 0 36
St
L 1 1 ) - B7 B6 B5 B4 B3 B2 Bl BO XX
parameter
This command defines read/write scanning direction of frame memory.
This command makes no change on the other driver status.
Bit Assignment
BIT | NAME DESCRIPTION
B7 | PAGE ADDRESS ORDER (MY) .
B6 | COLUMN ADDRESS ORDER (MX) L?ﬁjﬁ;g';égggg's MCU 1 ewyY
B5 | PAGE/COLUMN SELECTION (MV) '
B4 | Vertical ORDER (ML) LCD vertical refresh direction control
Colour selector switch control
B3 | RGB-BGR ORDER (BGR) (0O=RGB colour filter panel, 1=BGR
colour filter panel)
B2 [ Horizontal ORDER (MH) LCD horizontal refresh direction control
Flip Horizontal Select the Source driver scan direction
B1
(SS) on panel module
Flip Vertical Select the Gate driver scan‘direction-on
BO
(GS) panel’-module
ML - Vertical'Updating order
ML=0 ML= 1
Top-Left (0,0 Top-Left (0,0).” | _Top-Left (0,0) ] Top-Left (0,0)
emory  (Example) Display Memory/ (Example) Display
[sentFist(1) [onmsteen__»
Sent 3rd :
Sent last (864) Sent First (1)
Description
RGB-BGR Order
B3=0 B3=1
EEE DriveriC ® B oDriveric B
SIG1” SIG2 ... S1G480 SIG1T SIG2.. S1G480
v 4 v vy v
SIG1 “SIG2 ... S1G480 SIG1  SIG2 ... SIG480
REBJREB REB BERJBER BER
REsJREB REB BERBER BER
LCD panel LCD panel
SS - Horizontal Updating order
MH=0 MH= 1
Top-Left (0,0) Top-Left (0,0)
Display Display
Top-Left (0,0) Top-Left (0,0)
Memory Memory
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Source scan sequence (SS)
550 55=1

Frame Memory Display Device Frame Memory Display Device

Top Left Top Left Jllllk Top Left lll”l Top Left L1111

-
-

FTTTTT
-—
FTrTTd
‘—
RN
| HE N
Tl
-—
R
FTrTrTd
-—

=]

IRRERRR RERRRE

1T—am 1T——m

Gate scan sequence (GS)

Gs=0 Gs=1
Frame Memory Display Device Frame Memory Display Device
Toplefoy 111911 Toplet~ |1 TopleR 1111 Toples 1y 1)1
7 I 1 ] [ 1 . 1 1 7 — n
— L n ] L n - L n — ! o 1
NRRERR ERERER RRREER RERER
1T—»m 1T—+m 1T—»m 1T—»m
Note: Top-Left (0,0) means a physical memory location.
Restriction | -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep. Out Yes
Availability | | Partial Mode On, Idle Mode Off; Sleep Out Yes
Partial Mode On, Idle Mode On, SleepOut Yes
Sleep In or Booster Off Yes
Status Default value
Default Power On Sequence B7=0,B6=0;B5=0,;B4=0,83=0,B2=0,B1=0,B0=0
S/W Reset No Change
Legend

Display

- Chart /1stparameter/
e o

Sequential
transfer
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6.2.32 Set_scroll_start (37h)

VSCRSADD (Vertical Scrolling Start Address)

37H
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 0 0 1 1 0 1 1 1 37
st VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP
1" parameter 1 1 T - 15 14 13 12 11 10 9 8 00..
nd VSP | VSP | VSP | VSP | VSP | VSP | VSP | VSP | 4FF
2" parameter 1 1 1 - 7 6 5 2 3 5 1 0

This command is used together with Vertical Scrolling Definition (33h). These two
commands describe the scrolling area and the scrolling mode. The Vertical Scrolling Start
Address command has one parameter which describes the address of the line.in the Frame
Memory that will be written as the first line after the last line of the Top Fixed Area on the
display as illustrated below:-

When MADCTL B4=0

Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 1280(DM=10) and
(Example) _
©.0) Memory Displa
Y Pointer (B4=0) y
I 0
Line Pointer - ] HE
VSPI15:0] |- > 3 4w
ot 1278 R
Description 575
(0,1279)
When MADCTL B4=1
Example:
When Top Fixed Area = Bottom Fixed Area = 00, Vertical Scrolling Area = 1280(DM=10) and
(Example
) .
(0,0) Memory Pointer (B4=1) Dlspla
2.\ y
3 1279
.. 278
Line Pointer 1 - :::i::
VSP[15:0] <= >3 i
2 ) I
1 .
— 0 5 P .
(0,1279) ﬂ
When new Pointer position and Picture Data are sent, the result on the display will happen at
the next Panel Scan to avoid tearing effect. VSP refers to the Frame Memory line Pointer.
Restriction Since the value of the Vertical Scrolling Start Address is absolute (with reference to the
Frame Memory), it must not enter the fixed area (defined by Vertical Scrolling Definition
(33h) — otherwise undesirable image will be displayed on the Panel.
Status Availability
Reaist Normal Mode On, Idle Mode Off, Sleep Out Yes
A\?gillzlgi:it Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out No
Partial Mode On, Idle Mode On, Sleep Out No
Default VSP[15:0]= 0x0000h
Flow Chart See Vertical Scrolling Definition (33h) description.
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6.2.33 Idle mode off (38h)

38H IDMOFF (ldle mode off)
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 0 - 0 0 1 1 1 0 0 0 38
Parameter NO PARAMETER
_— This command is used to recover from Idle mode on. In the idle off mode, LCD can
Description . X
display maximum 16.7M colours.
Restriction This command has no effect when module is already in idle off mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default Idle mode is OFF.
Legend
Idle on mode
y f
oo |
Flow Chart ¢
Sequential
transfer
Himax Confidential _P.181-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



e ’ﬁ'} -
 HX8392-A 2 Himax

800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
6.2.34 Enter_Ildle_mode (39h)

39H IDMON (Idle mode on)
D/CX | RDX | WRX |D15-D8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 0 - 0 0 1 1 1 0 0 1 39
Parameter NO PARAMETER
This command is used to enter into Idle mode on. In the idle on mode, colour expression is
reduced. The primary and the secondary colours using MSB of each R, G and B in the
Frame Memory, 8 colour depth data is displayed.
(Example)
Memory Display
- Memory contents vs. Display Colour
Description R7 - RO G7-GO0 B7- BO
Black OXXXXX OXXXXX OXXXXX
Blue OXXXXX OXXXXX IXXXXX
Red IXXXXX OXXXXX OXXXXX
Magent IXXXXX OXXXXX IXXXXX
Green OXXXXX IXXXXX OXXXXX
Cyan OXXXXX IXXXXX IXXXXX
Yellow IXXXXX IXXXXX OXXXXX
White IXXXXX IXXXXX IXXXXX
X=don't care
Restriction This command has no effectwhen.module is;already in-idle on mode.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On,Idle"Mode Off, Sleep Out Yes
Partial Mode On;.Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default Idle mode’is OFF.
Legend
< Idle off mode )
[_1bmMON ]
Flow Chart ¢
Idle on mode
transfer
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6.2.35 Set_pixel_format (3Ah)

3AH COLMOD (Interface Pixel Format)
D/CX | RDX | WRX | D15-D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 1 1 0 1 0 3A
1% parameter 1 1 1 - X | D6 | D5 | D4 | X [ D2 | D1 | DO XX
This command is used to define the format of RGB picture data.
D6~D4 : DPI Pixel format Definition.
D2~D0 : DBI Pixel format Definition.
The formats are shown in the table:
Pixel Format D6/D2 D5/D1 D4/D0
Not Defined 0 0 0
Not Defined 0 0 1
Description Not Deﬂned 0 1 0
Not Defined 0 1 1
Not Defined 1 0 0
16 Bit/Pixel 1 0 1
18 Bit/Pixel 1 1 0
24 Bit/Pixel 1 1 1
If a particular interface, enter DBI or DPI, is not used.then the correspondind bits in
the parameter returned from the display-module-undefined.
Restriction There is no visible effect until the Frame*Memory is written-to:
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode/On, Sleep Out Yes
Availability Partial Mode On, Idle Mode 'Off, Sleep Out Yes
Partial Mode On, Idle Mode-On, Sleep Qut Yes
Status Default value
Default Power On Sequence 24 Bit/Pixel
(n Bit/Pixel Mode.) Legend
) 4 ]
Set.Pixel Format A
A 4
Flow Chart E@
v
New n Bit/Pixel Mode
transfer
Himax Confidential | | » | -P.183-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



e ’3&' -
 HX8392-A 2 Himax

800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
6.2.36 Write_memory_contiune (3Ch)

Write_memory_contiune

3CH D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX
Command 0 1 1 - 0 0 1 1 1 1 0 0 3C
[ 15" parameter 1 1 1 - D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | 00..FF
: 1 1 1 - Dx7 | Dx6 | Dx5 | Dx4 | Dx3 | Dx2 | Dx1 | DxO | 00..FF
N" parameter 1 1 1 - Dn7 | Dn6 | Dn5 | Dn4 | Dn3 | Dn2 | Dn1 | DnO | 00..FF

This command transfers image data from the host processor to the display module’s frame
memory continuing from the pixel location following the previous write_memory_continue or
write_memory_start command. Sending any other command can stop frame Write.

If set_address_mode B5 = 0:

Data is written continuing from the pixel location after the write range. of the previous
write_memory_start or write_memory_continue. The column register.is.then incremented
and pixels are written to the frame memory until the column register.equals the End Column
(EC) value. The column register is then reset to SC and the page register is incremented.
Pixels are written to the frame memory until the page register.equals the End Page (EP)
Description value or the host processor sends another command. If the;number of pixels exceeds (EC —
SC + 1) * (EP — SP + 1) the extra pixels are ignored.

If set_address_mode B5 = 1:

Data is written continuing from the pixel location after the write range-of the previous
write_memory_start or write_memory_continue. The.page register-is then incremented and
pixels are written to the frame memory until the page register equals the End Page (EP)
value. The page register is then reset to'SP and the column.registeris incremented. Pixels
are written to the frame memory until.the column register equals the 'End column (EC) value
or the host processor sends another-command. If the humber-of pixels exceeds (EC — SC +
1) * (EP — SP + 1) the extra pixels‘are ignored.

In all colour modes, there.is.no restriction on length of parameters.

Restriction The transfer pixel number mustCan be divisible by 2.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On;.ldle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default value
Default Power On Sequence Contents of memory is set randomly
S/W Reset Contents of memory is set randomly
Legend
[ RAWWR |
Image Data I
D1[7:0],D2[7:0],
Flow Chart ~Dn[7:0]
Sequential
transfer
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6.2.37 Raed_memory_continue (3Eh)

3EH Raed memory_continue
D/CX | RDX | WRX [ D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 0 1 1 1 1 1 0 3E
[ 15" parameter 1 1 1 - D17 | D16 | D15 | D14 | D13 | D12 | D11 | D10 | 00.FF
: 1 1 1 - Dx7 | Dx6 | Dx5 | Dx4 | Dx3 | Dx2 | Dx1 | Dx0 | 00..FF
th
(n+1) 1 1 1 - Dn7 | Dn6 | Dn5 | Dn4 | Dn3 | Dn2 | Dnl | DnO | 00.FF
parameter

This command transfers image data from the display module’s frame memory to the host
processor continuing from the location following the previous read_memory. continue or
read_memory_start command.

If set_address_mode B5=0:

Pixels are read continuing from the pixel location after the read range of-the previous
read_memory_start or read_memory_continue. The column register is-then incremented
and pixels are read from the frame memory until the column'register-equals the End
Column (EC) value. The column register is then reset to SC and'the page register is
Description incremented. Pixels are read from the frame memory until the page register equals the End
Page (EP) value or the host processor sends anather.command.

If set_address_mode B5=1:

Pixels are read continuing from the pixel location after;the read range.of the previous
read_memory_start or read_memory_continue..The.page register-is then incremented and
pixels are read from the frame memory until'the page register equals'the End Page (EP)
value. The page register is then reset to'SP and the column-register.is incremented. Pixels
are read from the frame memory until the column register equals the End Column (EC)
value or the host processor sends-another command.

Regardless of the color mode setin'set_pixel_format, the pixel format returned by
read_memory_continue is always 24-bit so there is-no restriction on the length of data.
Restriction A read_memory_start should follow a set_column_address, set_page_address or
set_address_mode to define the read location. Otherwise, data read with

read_memory continue is undefined.

Status Availability
Normal Mode On; Idle-Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode/'On,1dle Mode Off, Sleep Out Yes
Partial ' Mode.On, Idle Mode. On, Sleep Out Yes
Status Default value
Default Power On Sequence | /Contents of memory is set randomly

Legend

| Command
Parameter

Image Data
D1[7:0],D2[7:0],
...DN[7:0]

Flow Chart
: Any Command
Sequentia
transfer
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6.2.38 Set tear scan lines (44h)

TESL (Tear Effect Scan Lines)

44H D/ICX | RDX | WRX [ D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 1 0 0 0 1 0 0 44
[ 1% parameter 1 1 1 - TELINE[15:8](8'b0) 00..FF
2" parameter 1 1 1 - TELINE[7:0](8'b0) 00..FF
This command is turns on the display module’s Tearing Effect output signal on the TE signal
Line when the display module reacfes line TELINE. The TE signal is not affected by
changing MADCTL bit B4.
The Tearing Effect Line On has one parameter which describes the mode of the Tearing
Effect Output Line.
- The Tearing Effect Output line consists of V-Blanking information-only:
Description td tval
Vertical Time ) '
Note: That TELINE=O0 is equivalent to TEMODE=0. The-Tearing Effect Output Line shall be
active low when the display module is in Sleep mode.
Restriction The command has no effect when Tearing Effect’outputis already ON.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep-Qut Yes
Partial Mode On, Idle Mode On, Sleep-Out Yes
Default TELINE[15:0]=0x0000h

( TE Cuwtput On or OFF )

set tear on

| |
| |
| |
| |
| |
| |
| |
| |
| |
Flow Chart | — '
: Line M {LZB) I
| |
| |
| |
| |
| |
| |
| |
| |

/ Line N (MSEB]) /

h J
( TE Output On )
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6.2.39 Get the current scanline(45h)

DATA SHEET V01

GETSCAN (Get the current scanline)

45H D/CX | RDX [ WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 1 0 0 0 1 0 1 45

[ 17 parameter 1 1 i - SLN[15:8](8’b0) 00..FF

2™ parameter 1 1 1 - SLN[7:0](8'b0) 00..FF

The display module returns the current scanline, N, used to update the display device. The
total number of scanlines on a display device is defined as VSYNC + VBP + VACT + VFP.

/ scanline M3B

/ scanline LSB

Display Module

Description The first scanline is defined as the first line of V Sync and is denoted as Line 0.
When in Sleep Mode, the value returned by get scanline is undefined.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default SLN[15:0]= 0x0000h
_ Host Processor
get_scanline
Flow Chart
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6.2.40 Write display brightness (51h)

51H WRDISBV (Write Display Brightness)
D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 0 0 1 51
[ 15" parameter 1 1 1 - DBV[7:0] 00 .. FF
This command is used to adjust the brightness value of the display. It should be checked what
D - the relationship between this written value and output brightness of the display is. This
escription ; L - . e
relationship is defined on the display module specification.
In principle relationship is that 00h value means the lowest brightness and FFh value means the
highest brightness. See chapter “5.17.3 Brightness Control Block”.
Restriction -
. Status Availability
Register
Availability Sleep Out ves
Sleep In Yes
Default DBV[7:0]= 0x00h
i Legend i
[WRDISBY | ' Command] |
- { Parameter
oo |
: |
Flow Chart New Display i i
Luminance i !
Value Loaded : i
i Sequential i
' \_ transfer /!
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6.2.41 Read display brightness value (52h)

52H RDDISBYV (Read Display Brightness Value)
D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 0 1 0 52
[ 15" parameter 1 B 1 - DBV[7:0] XX
This command returns the brightness value of the display.
It should be checked what the relationship between this returned value and output brightness of the
display. This relationship is defined on the display modulespecification is.
In principle the relationship is that 00h value means the lowest brightness and-FFh value means the
highest brightness.
See chapters: “5.17.3 Brightness Control Block”, and “6.2.40 Write Display Brightness (51h)”
Descriotion DBV[7:0] is reset when display is in sleep-in mode.
P DBV[7:0] is ‘0’ when bit BCTRL of “6.2.42 Write CTRL Display (53h)” command.is ‘0.
DBV[7:0] is manual set brightness specified with “6.2.42 Write CTRL Display:(53h)”
command when bit BCTRL is ‘1.
When bit BCTRL of “6.2.42 Write CTRL Display (53h)” command is ‘1 and bit C1/C0O
of “6.2.44 Write Content Adaptive Brightness Control (55h)” are ‘0’,"DBV][7:0] output is the
brightness value specified with “6.2.40 Write Display Brightness (51h)” command.
Restriction -
. Status Availability
Avsiabii Sleep Out Yes
y Sleep In Yes
Default DBV[7:0]= 0x00h
LA Legend |
Serial I/F Mode i :
Sfaramerer/ |
[Read RDDISBV | . :
Host | ;
v ! i
Flow Chart _~"SendA* Parameter ~~ Display i i
i |
i \_transfer /!
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6.2.42 Write CTRL display (53h)

53H WRCTRLD (Write Control Display)
D/CX | RDX | WRX | D15-D8 | D7 | D6 D5 D4 | D3 | D2 | D1 [ DO HEX
Command 0 1 1 - 0 1 0 1 0 0 1 1 53
[ 15" parameter 1 1 B - xx | xx | BCTRL | xx | DD | BL | xx | xx | 00.. FF

This command is used to control display brightness.

BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness
for display.

0 = Off (Brightness registers are 00h, DBV[7..0])

1 = On (Brightness registers are active, according to the other parameters.)

Display Dimming (DD): (Only for manual brightness setting)

DD = 0: Display Dimming is off

Description DD = 1: Display Dimming is on

BL: Backlight Control On/Off

0 = Off (Completely turn off backlight circuit. Control lines must-be.low.)

1=0n

Dimming function is adapted to the brightness registers for-display when bit BCTRL
is changed at DD=1, e.g. BCTRL: 0 -> 1 or 1-> 0.

When BL bit change from “On” to “Off", backlight is turned off without gradual
dimming, even if dimming-on (DD=1) are selected.

X = Don't care.

Restriction -
. Status Availability
Register
I Sleep Out Yes
Availability
Sleep In Yes
Default D[7:0]= 0x00h
H Legend i
[ WRCTRLD | :[Commend] |
, /Parameter /|
BCTRL, DD, BL 5
Flow Chart i %
New Control ; i
N
i Sequentia i
i\ transfer /1
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6.2.43 Read CTRL value display (54h)

54H RDCTRLD (Read Control Value Display)
D/CX | RDX | WRX | D15-D8 | D7 | D6 D5 D4 | D3 | D2 | D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 1 0 0 54
[ 15" parameter 1 1 1 - 0 0 [BCTRL| 0 | DD | BL 0 0 XX

This command returns ambient light and brightness control values, see chapter:
“6.2.42 Write CTRL Display (53h)”.

BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness
for display.

0 = Off

Description 1=0n

Display Dimming (DD):

DD = 0: Display Dimming is off

DD = 1: Display Dimming is on

BL: Backlight Control On/Off

0 = Off (completely turn off backlight circuit)

1=0n
Restriction -
. Status Availability
Reqgister
A Sleep Out Yes
Availability
Sleep In Yes
Default D[7:0]= 0x00h
' Legend i
Serial I/F Mode i [Command| |
/Parameter/ |
[Read RDCTRLD | ! : =
= Host{ <27 |
Display! i
Flow Chart /Send 1st Paramete/ P y: i
i Sequential :
! transfer / |
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6.2.44 Write content adaptive brightness control (5  5h)

55 H WRCABC (Write Content Adaptive Brightness Control
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i - 0 1 0 1 0 1 0 1 55
[ 15 parameter 1 1 1 - XX XX XX | xx | xx xx | C1 | co XX
This command is used to set parameters for image content based adaptive brightness
control functionality.
There is possible to use 4 different modes for content adaptive image functionality,
which are defined on a table below. See chapter “5.17 Content Adaptive Brightness Control
(CABC)".
Description C1 COo Function
0 0 Off
0 1 User Interface Image
1 0 Still Picture
1 1 Moving Image
X = Don't care.
Restriction
. Status Availability
Register
Availability | |-Sleep Out ves
Sleep In Yes
Default CABCJ[1:0] =00
. ! Legend i
\ :
[ Command
L 1st parameter: C[1:0] ./ Parametey/ i
| | |
Flow Chart New Adaptive ! i
i Sequential i
i transfer /!
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6.2.45 Read content adaptive brightness control (56  h)

56H RDCABC (Read Content Adaptive Brightness Control)
D/CX | RDX | WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 0 1 1 0 56
| 1% parameter 1 1 1 - 0 0 0 0 0 0 | c1] co XX
This command is used to set parameters for image content based adaptive brightness
control functionality.
There is possible to use 4 different modes for content adaptive image functionality,
which are defined on a table below. See chapter “5.17 Content Adaptive Brightness Control
D - (CABQC)".
escription C1 Co Function
0 0 Off
0 1 User Interface Image
1 0 Still Picture
1 1 Moving Image
Restriction
. Status Availability
Register
Availability Sleep Out Yes
Sleep In Yes
Default C[1:0] =00
E Legend 1
Serial I/F/Mode :
i Farameter
[Read RDCABC | . |
ra Host | ;
Display’ !
Flow Chart /Send 1S‘Parameter/ lspay: 3
i Sequentia ‘
! transfer / |
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6.2.46 Write CABC minimum brightness (5Eh)

5E H WRCABCMB (Write CABC minimum brightness)
D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 0 1 1 1 1 0 5E
[ 15" parameter 1 1 1 - CMBJ[7:0] 00 .. FF
This command is used to set the minimum brightness value of the display for CABC function.
Descriotion In principle relationship is that 00h value means the lowest brightness for CABC and FFh value
P means the highest brightness for CABC.
See chapter “5.17.4 Minimum brightness setting of CABC function”.
Restriction -
. Status Availability
Register
A Sleep Out Yes
Availability
Sleep In Yes
Default CMBJ[7:0] = 0x00h
! Legend i
[WRCABCME | i [Command] !
v ./ Paramete;]
QCMBP‘” i |
Flow Chart ! :
New Display i p
Luminance ! !
Value Loaded i :
i Sequential :
1 \_transfer /i
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6.2.47 Read CABC minimum brightness (5Fh)

5EH RDCABCMB (Read CABC minimum brightness)
D/ICX | RDX | WRX |D15-D8| D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 0 1 0 1 1 1 1 1 5F
[ 1% parameter 1 1 1 - CMB[7:0] XX
This command returns the minimum brightness value of CABC function.
In principle the relationship is that 00h value means the lowest brightness and FFh
Description value means the highest brightness.
P See chapter “5.17.4 Minimum brightness setting of CABC function”.
CMBJ[7:0] is CABC minimum brightness specified with “6.2.46 Write CABC minimum
brightness (5Eh)” command.
Restriction -
Register Status Availability
Availability Sleep Out Yes
Sleep In Yes
Default CMBJ7:0] = 0x00h
i . Legend i
Serial I/F Mode " |Command
P/
Read RDCABCMB . :
L O e i
Display ! :
Flow Chart _~"Send 1* Parameter sPay ; :
E Sequentia :
! transfer / |
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6.2.48 Read automatic brightness control self-diagn  ostic result (68h)

68H RDABCSDR (Read Automatic Brightness Control Self-Di  agnostic Result)
D/CX RDX WRX | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 0 1 1 0 1 0 0 0 68
[ 15" parameter 1 B 1 - D[7:6] 0 0 0 0 0 0 XX
This command indicates the status of the display self-diagnostic results for
automatic brightness control after Sleep Out -command as described in the table
below:
Description e Bit D7 — Register Loading Detection
P See section “5.15.1 Register loading Detection”.
e Bit D6 — Functionality Detection
See section “5.15.2 Functionality Detection *“.
e Bits D5, D4, D3, D2, D1 and DO are for future use and are set to ‘0’.
Restriction -
. Status Availability
Register S| o) Y
Availability eep Out es
Sleep In Yes
Default D[7:0] = 0x00h
I Llegend |
Serial I/F Modé |
; -Parameter i
o,
Host_ |
Displa |
Flow Chart _~"Send 1% Parameter " /o ay; < Action > 3
i s
i Sequential :
: transfer /1
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6.2.49 Read_DDB_start (Alh)

ALH Read DDB start
D/CX RDX WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 1 0 1 0 0 0 0 1 Al
[ 1% parameter 1 1 1 - X X X X X X X X XX
: 1 1 1 - X X X X X X X X XX
N™ parameter 1 i 1 - x | x | x| x [ x| x| x| x XX

This command reads identifying and descriptive information from the peripheral. This
information is organized in the Device Descriptor Block (DDB) stored on the peripheral. The
response to this command returns a sequence of bytes that may be any-length up to 64K
bytes. Note that the returned sequence of bytes does not necessarily correspond to the entire
DDB; it may be a portion of a larger block of data.
The format of returned data is as follows:
Parameter 1: LS (least significant) byte of Supplier ID. Supplier ID.is.a unique value assigned
to each peripheral supplier by the MIPI organization.
Parameter 2: MS (most significant) byte of Supplier ID.
Parameter 3: LS (least significant) byte of Supplier Elective Data. This is a byte of information
that is determined by the supplier. It could include model.number or revision information, for
example.
Parameter 4: MS (most significant) byte of Supplier.Elective Data
Parameter 5: single-byte Escape or Exit Code (EEC)..The code is'interpreted as follows:

- FFh - Exit code — there is no more data in‘the Descriptor Block

- 00h - Escape code — there is supplier-proprietary data in the Descriptor Block (does not
conform to any MIPI standard)
Description - Any other value — there is DDB data-in the Descriptor/Block. The format and interpretation of
this data is documented in MIPI Alliance Standard for Device/Descriptor Block (DDB).
DDBs may contain many more-data fields providing information about the peripheral.
In a DSI system, read activity takes the form of two-separate transactions across the bus: first
the read command read /DDB_ start from host processor to peripheral, which includes the bus
turn-around token.
The peripheral then takes control of the-bus.and returns the requested data. The peripheral
response to read_DDB_start is al.ong Packet type, so its length may be up to 64K bytes
unless limited by-a previous set_max. return_size command.
The response-to aread_DDB._ start command always starts at the beginning of the Device
Descriptor Block.-After receiving.the first packet and processing the returned DDB data, the
host processor-may initiate a read..DDB_continue command to access the next portion of the
DDB.-Alread. DDB_continue command begins the next read at the location following the last
byte of.the previous-data'read from the DDB.
Subsequent read-DDB\ continue commands can be used to read a DDB or
supplier-proprietary block of arbitrary size. There is, however, no obligation to read the entire
block. The host processor may choose to stop reading after completion of any read_DDB_xxx

command.
Restrictions -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default D[7:0] = 0x00h
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_ 1 Legend
| Read_DDB_start| ] i
[Commend]

Parameter,

DDB
D1[7:0],D2[7:0],

QT

Flow Chart
["Any Command '
Sequential
transfer
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6.2.50 Read_DDB_continue (A8h)

DATA SHEET V01

A8H Read DDB_ continue
D/CX | RDX | WRX | D15-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 1 0 1 0 1 0 0 0 A8
[1¥ parameter 1 1 1 - X X X X X X X X XX
: 1 1 1 - X X X X X X X X XX
N™ parameter 1 i 1 - X X X X X X X X XX

Description

Aread DDB_start command should be executed at least once before a read_DDB_continue
command to define the read location. Otherwise, data read with a read_DDB_continue

command is undefined.

Restrictions

[ Any Command '

Sequential
transfer

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Default D[7:0] = 0xO0h
Legend ]
%d_DDB_continuel 3 .-
s
/P
D1[7:0],D2[7:0], ; :
....,DN[7:0]
Flow Chart
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6.2.51 Read ID1 (DAh)

RDID1 (Read ID1)

DAH DNC | NRD | NWR | D15~D8 D7 D6 D5 | D4 | D3 | D2 | D1 DO HEX
Command 0 1 1 - 1 1 0 1 1 0 1 0 DA
[ 17 parameter 1 1 1 - module’s manufacturer[7:0] XX
D _ This read byte identifies the LCD module’s manufacturer. It is specified by display supplier
escription : '
and for xx is defined as xxHEX.
Restriction -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default Default value . OTP value
ID1[7:0]=0x00h Define.by customer

Serial I/F Mode

Legend
——
Read ID1 - -
Host / Parameter /

] Display

Flow Chart / Send 1% p arameter /

Sequential
transfer
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6.2.52 Read ID2 (DBh)

RDID2 (Read 1D2)
DNC | NRD [NWR|D15~D8| D7 | D6 | D5 | D4 | D3 | D2 | D DO | HEX
Command 0 1 1 - 1 1 0 1 1 0 1 1 DB
[ 1% parameter 1 1 1 - LCD module/driver version [7:0] -
This read byte is used to track the LCD module/driver version. It is defined by display
supplier and changes each time a revision is made to the
display, material or construction specifications. See Table:

DBH

=

ID Byte Value V[7:0] Version Changes
80h
Description 81h
82h
83h
84h
85h
X= Don't care
Restrictions -
Status Availability
Normal Mode On, Idle Mode Off, Sleep.Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, SleepOut Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default Default value i OTP value
ID2[7:0]=0x00h Define by customer
Serial I/F Mode
Legend
T [ Gommens _
Read b2 Host / Parameter /

| Display

Flow Chart / Send 1% p arameter /

Sequential
transfer
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6.2.53 Read ID3 (DCh)

RDID3 (Read ID3)

DCH DNC | NRD | NWR | D15~-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 i - 1 1] 0 1 1 1]o0]o DC
[ 17 parameter 1 1 1 - LCD module/driver 1D[7:0] XX
Description Tr_lis read by@e identifies t_he L(_:D module/driver. It is specified by display supplier and for
this LCD project module is defined as xxHEX.
Restrictions -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Default Default value _ OTP value
ID3[7:0]=0x00h Define by.customer

Serial I/F Mode

Legend
s ]
Read ID3 j -
Host / Parameter /
Display

Flow Chart / Send 1* p arameter /

Sequential
transfer
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6.2.54 SETOSC: Set internal oscillator (BOh)

BOH SETOSC( Set Internal Oscillator)
DNC | NRD | NWR | D15~D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 1 1 1 0 0 DC
st OSC
1* parameter 1 1 1 - - - - - - - - “EN -
2™ parameter 1 1 i - - - - - UADJ[3:0] -
This command is used to set internal oscillator related setting
OSC_EN: Enable internal oscillator, High active.
If send Sleep out command(11h), OSC_EN will set"1” by IC internal circuit.
If send Sleep in command(10h), OSC_EN will set "0” by IC internal. circuit.
UADJ[3:0]: For User to adjust OSC frequency, default is 48 MHZ.
UADJ Internal oscillator frequency
0 0 0 0 41%
0 0 0 1 50%
0 0 1 0 59%
0 0 1 1 68%
Description 0 1 0 0 77%
0 1 0 1 85%
0 1 1 0 92%
0 1 1 1 100%
1 0 0 0 109%
1 0 0 1 115%
1 0 1 0 123%
1 0 1 1 130%
1 1 0 0 136%
1 1 0 i 145%
1 1 1 0 151%
1 1 1 1 158%
Restrictions | SETEXTC turn on to enable this’command.
Status Availability
Normal Mode On; Idle-Mode Off, Sleep Qut Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On; Idle' Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default value OTP value
Default Power On Sequence 0SC EN=0
u S/W. Reset _EN=0, .
H/W Reset UADJ[3:0]= 4b'0111 UADJ[3:0]
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6.2.55 SETPOWER: Set power (B1h)

SETPOWER( Set power related setting)

B1H DNC | NRD | NWR | D15-D8 | D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 1 0 1 1 0 0 0 1 B1
1% parameter 1 1 1 - Vg:\\"— VSE— Vg'\]— V(EBNH— VS\]— \,(Eag STB
2" parameter 1 1 1 - - - - - - - DSTB
3" parameter 1 1 1 - FS1[2:0] AP[2:0]
4" parameter 1 1 1 VGHS[3:0] VGLS[3:0]
5" parameter 1 1 1 DT[1:0] - - NN
6" parameter 1 1 1 - - - BTP[4:0]
7" parameter 1 1 1 - - - BTN[4:0]
8" parameter 1 1 1 VRHP[7:0]
9" parameter 1 1 1 VRHN[7:0]
10" parameter 1 1 1 - - VRMPI[5:0]
11" parameter 1 1 1 - - VRMNI[5:0]
12" parameter | 1 1 1 - AE,\FI— D%—T V_Fé'\,il" > - PCCS[L:0]
13" parameter | 1 1 1 - ; DC86. DIV[30] XDK1 | XDKO A;’gg

Description

This command is used to set related setting of power.

STB: When STB = “1”, the HX8392-A enters the standby mode, where all display operation stops,
suspend all the internal operations. But the.internal R-C oscillator.stop or not is determined by
OSC_EN bit. To minimize the standby power; please set-OSC_EN to 0. During the standby mode,
only the following process can be executed.

a. Exit the Standby mode (STB ="0")

b. Enable or disable the oscillation

c. Software reset
If send Sleep out command(11h),/ STB will set’0™by-IC internal circuit.
If send Sleep in command(10h);-STB will set”1” hy IC internal circuit.

DSTB: Standby mode-select.

When STB = “1".and'\DSTB = “0", the' HX8392-A enters the standby mode.

When STB = “1"and)DSTB = “1”, the HX8392-A enters the deep standby mode.

The HX8392-A'into-the deep-standby mode, where all display operation stops, suspend all the
internal operations including the internal R-C oscillator.

In the deep standby mode, the"GRAM data and register content may be lost. For preventing this,
they have.to reset again after the deep standby mode cancel.

VSP.EN: ON/OFF the operation of VSP circuit.

VSP_EN Operation of VSP DC/DC circuit
0 OFF
1 ON

If send Sleep out command(11h), VSP_EN will set”1” by IC internal circuit.
If send Sleep in command(10h), VSP_EN will set "0” by IC internal circuit.

VSN_EN: ON/OFF the operation of VSN circuit.

VSN_EN Operation of VSN DC/DC circuit
0 OFF
1 ON

If send Sleep out command(11h), VSN_EN will set"1” by IC internal circuit.
If send Sleep in command(10h), VSN_EN will set "0” by IC internal circuit.

VGH_EN: ON/OFF the operation of VGH charge bump circuit.

VGH_EN Operation of VGH charge bump circuit
0 OFF
1 ON

If send Sleep out command(11h), VGH_EN will set"1” by IC internal circuit.
If send Sleep in command(10h), VGH_EN will set "0” by IC internal circuit.
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VGL_EN : ON/OFF the operation of VGL charge bump circuit.

VGL_EN Operation of VGL charge bump circuit
0 OFF
1 ON

If send Sleep out command(11h), VGL_EN will set”1” by IC internal circuit.
If send Sleep in command(10h), VGL_EN will set "0” by IC internal circuit.

VCL_EN : ON/OFF the operation of VCL charge bump circuit.

VCL_EN Operation of VCL charge bump circuit
0 OFF
1 ON

If send Sleep out command(11h), VCL_EN will set”1” by IC internal circuit.
If send Sleep in command(10h), VCL_EN will set "0” by IC internal circuit:

VDDDN_HZ: Choose external or internal VDDDN powetr.
VDDDN_HZ=0, VDDDN= -2.5V.
VDDDN_HZz=1, VDDDN output HZ. (For external VDDDN.)

FS1[2:0]: Set the operating frequency of the step-up!circuitfor VGH and VGL voltage generation.

FS12 FS11 FS10 Operation Frequency of Step-up Circuit

0 0 0 Inhibit

0 0 1 Fosc/64

0 1 0 Fosc/128

0 1 1 Fosc/256

1 0 0 Fosc/512

1 0 1 Fosc/1024

1 1 0 Fosc/2048

1 1 1 Fosc/4096

AP[2:0]: Adjust the amount of fixed current:from the fixed current source for the operational
amplifier in the power supply-circuit. When the amount of fixed current is increased, the LCD driving
capacity and the display quality are high, (but the current consumption is increased. This is a
tradeoff, Adjust the~fixed. current by ‘considering both the display quality and the current
consumption. During no 'display operation, when AP[2:0] = 000, the current consumption can be
reduced by stopping.the-Operations of eperational amplifier and step-up circuit.

AP2 AP1 APO Constant Current of Operational Amplifier
0 0 0 Stop
0 0 1 0.5pA
0 1 0 1pA
0 1 1 1.5pA
1 0 0 2uA
1 0 1 2.5pA
1 1 0 3pA
1 1 1 3.5pA

VGHS[3:0] : Switch the output factor for DC/DC circuit for VGH voltage generation. The LCD drive
voltage level VGH can be selected according to the characteristic of liquid crystal which panel used.

VGHS3 VGHS2 VGHS1 VGHSO VGH

0 0 0 0 Inhibit

0 0 0 1 9.2

0 0 1 0 9.4

0 0 1 1 9.6

0 1 0 0 9.8

0 1 0 1 10.0

0 1 1 0 10.2

0 1 1 1 10.4

1 0 0 0 10.6

1 0 0 1 10.8

1 0 1 0 11.0

1 0 1 1 11.2

1 1 0 0 11.4
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1 1 0 1 11.6
1 1 1 0 11.8
1 1 1 1 12.0

VGLS[3:0] : Switch the output factor for DC/DC circuit for VGL voltage generation. The LCD drive
voltage level VGL can be selected according to the characteristic of liquid crystal which panel used.

VGLS3

VGLS2

VGLS1

VGLSO

VGL

o

o

o

o

-5.0

-5.2

-5.4

-5.6

-5.8

-6.0

-6:2

-6.4

-6.6

-6.8

-7.0

=72

7.4

-7.6

-7.8

RlRRkrkr|kr|kr|k|k|lo|lo|o|jojo|o|o

Rk (k|k|lo|lo|lo|lo|k|k|rirklo|lolo

Rlk|lolo|lk|k|o|lo|k|k|lo|o|k||o

ROk |o|lkr|o|lk|o|k|o|r|ok|lofkr

-8.0

DTI[1:0]: Delay time of power on and power off sequence.

DT1

DTO

Delay time of power on and power off sequence on (m

s)

0

5ms

10ms

15ms

0
1
1

R O|Fr|O

20ms

BTP[4:0]: Switch the output factor for DC/DE. circuit for VSP voltage generation. The LCD drive
voltage level VSP can be selected accordingto.the characteristic of liquid crystal which panel used.
While using Intermal.charge pump-mode (PCCS1-0 = 10) or HX5186-A mode (PCCS1-0 = 11),

VSN = -VSP.

BTP4

BTP3

BTP2

BTP1

BTPO VSP

3.01

3.15

3.29

3.46

3.60

3.74

3.91

4.05

4.19

4.36

4.50

4.64

4.81

4.95

5.09

5.26

5.40

5.54

571

PP PIPIOOO|IO|O|O|O|O|O|O|O|O|OCO OO (O

OO0 (O(FR (PP |IFP|FP|IFP|FP|IFP|O|O|OJOJO0 |O|O|O

OO O|R(|([P|([P|IP|IO|O|O|O|FR|FP|FP PO |O|o O

RP|IFRPIOCOIOR([PIOCIOC|IR|([FP|IOIC|FR[FP|IO|(OC|F|FL|O O

FP[O|FRP|IO|IRP|IO(FRP|O|FRP|IO|FRP|IO(FRP|O|FRP|O|FR|O|Fk|O

Inhibit

Inhibit

1 Inhibit

Himax Confidential
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

For Truly Only

-P.206-
October, 2011



¥ HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

é% Himax

DATA SHEET V01

VSN = -VSP

BTN[4:0]: For PCCS1-0 = 00(Internal used, not open) only. Switch the output factor of DC/DC
circuit for VSN voltage generation. The LCD drive voltage level VSN can be selected according to
the characteristic of liquid crystal which panel used.

While using Intermal charge pump mode (PCCS1-0 = 10) or HX5186-A mode (PCCS1-0 = 11),

BTN4

BTN3

BTN2 BTN1

BTNO

VSN

-3.01

-3.15

-3.29

-3.46

-3.60

-3/74

-3.91

-4.05

-4.19

-4.36

-4.50

-4.64

-4.81

-4.95

-5.09

-5.26

-5.40

-5.54

-5.71

PP PIPIOOO|IO|O|O|O|O|O|O|O|O|O|O|O|O

OO (O(FR|(FP|FP|IFP|IFP|FP|IFP|IFP|IO|OC|O|O|O|O|OC|O

oo (O(Rr|([P|[P|IFP|IO|O|IO|O|FR|FP|FPIFP|O|O|O|O
PP [QOo/R|IFkO|0O|FRr|FP|IO|IO|FR|FP|O|O|F |k |O|O

ROk QO|FRP|IO(FRIO|FRPIOCIFP|O(FR|[O|FRP|O|FR|O|Fk|O

Inhibit

Inhibit

1

1

1 | 4

1

Inhibit

VRHP[7:0]: VSPR regulator-output.control.setting for source data output driving.

VRHP[7:0]

VSPR

0

3.488

3.516

3.544

3.572

3.600

3.628

3.656

3.684

3.713

3.741

3.769

3.797

3.825

3.853

3.881

3.909

3.938

3.966

3.994

4.022

4.050

4.078

4.106

4.134

4.163

4.191

4.219

O|O|0|O|0|o|Oo|Oo|O|o|O|0|O|o|o|o|o|o|o|o|o|o|oj0|o|olo|o

O|O|0|O|O0O|Oo|O0|0o|O|o|O|0|O|o|o|o|o|o|o|o|o(o|o|o|Oo|o|o|o

O|O|0|O|0o|o|0|0o|O|o|O|0|O|o|o|o|o|o|o|o|o|ojlolo|o|a|o|o

RPRPIPRPIPP|IPPIPIPIPIPO|O|O|O|0O|O|0|O|0|0O|0|0|0O|0|0 |0

[l llellellellellellellellell i gl gl i Sl (ellellellello]l (e} (o)

[ellellelleligi gl sllellellelleli gl ol el lellellell gl Sl Gl Dl lelle] (o) o]

Ll gl dellell gl Jlellell Jl llellel gl Jllellell gl Sllellel | ol e} (o]

=l el el glell el el Jlell el dlellgdlell el el el o]

4.247
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4.275

4.303

4.331

4.359

4.388

4.416

4.444

4.472

4.500

4.528

4.556

4.584

4.613

4.641

4.669

4.697

4.725

4.753

4.781

4.809

4.838

4.866

4.894

4.922

4.950

4.978

5.006

5.034

5.063

PR IPPRPRPRPRPRPIPOIOOC|IOI0O|O|0|(0|0(0|0|0|0|0|0|0(FR|FP (k|-

5.091

O|O|O|(0O|O|0|O|0|O|O|o|O|o|O|o|O|o|o|o|o|O|o|o|o|o|o|o|o|o|o|o

O|O|O|0O|O|0|O|0|O|O|o|O|o|O|o|O|o|o|o|o|O|o|o|o|o|o|o|o|o|o|o

N R E R R E =)

PR |R|IOI00|00|00(0O(FR(FIFIFIFIFPIFIFPIOIC|IOC|IC|IOC|O|I0|O|F|F(F|F

1

olololr|r|r|r|lo|ojojo|r |k r|r|lo|lo|o|o|kr|k|k|k|lo|lo|lo|lo|rkr|k|k |k

==l dl g =l Jlleliel 4l lellell g lellell Gl lellell ] Sl ellell il (o) (o]

OFR|OFR|O|FR|OIFR|[O|FR|O|FR|O|R|O|FR|O(FP|IOFR|IO|FR|O|FR Ok Ok |O|Fk|O

5.119

00111011 ~ 01111110

Inhibit

o

[En

-

1 | 2

[

[EEY

[EEY

[EnY

VSP

10000000 ~ 11111110

Inhibit

1

1

| 1

1]

1

1

| 1

HZ

VRHN[7:0]: VSNR regulator output.control.setting for source data output driving.

VRHN[7:0]

VSNR

-3.263

-3.291

-3.319

-3.347

-3.375

-3.403

-3.431

-3.459

-3.488

-3.516

-3.544

-3.572

-3.600

-3.628

-3.656

-3.684

-3.713

-3.741

-3.769

-3.797

-3.825

-3.853

-3.881

-3.909

-3.938

-3.966

oO|O|0o|o|o|o|o|o|O|o|o|o|o|o|o|Oo|o|o|o|o|o|o|o|o|o|o|o

O|O|0o|o|o|o|o|o|O|o|o|o|o|o|o|Oo|o|o|o|o|o|o|o|g|o|o|o

O|O|0|Oo|o|o|o|o|O|o|O|0o|o|Oo|o|O|o|o|o|o|o|o|o0 |0 |O|O

RPlIRPr|IRP|IP|IP|IP|IP|IP|PIPIPIOOO(O|O|O|O|O|O0|0|0|0|0|0|0 |0
PP |IP[O|O|0O|0(0|0|0(O|FR|(FP|FP|FP|FP|FPFP|IPO|O(0O|O|0|O|0|O

[ellellell il Sl (ellellellall gl Sl gl Sl lellellellell il Dl llelle) o] (o)

lelleligipllellel gl Sllellell g Hlellell g Hlellell el (el il Dl (o] (]

O|IR|IO|R|IO|R|IO|FR|IO|FR IO IOFRIOFRIO|FR|IO|R|O|FR|O|FR|O|r|O

-3.994
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-4.022

-4.050

-4.078

-4.106

-4.134

-4.163

-4.191

-4.219

-4.247

-4.275

-4.303

-4.331

-4.359

-4.388

-4.416

-4.444

-4.472

-4.500

-4.528

-4.556

-4.584

-4.613

-4.641

-4.669

-4.697

-4.725

-4.753

-4.781

-4.809

-4.838

-4.866

-4.894

-4.922

-4.950

-4.978

-5.006

-5.034

-5.063

ook |kkk|k|k|Fk Ik k kR k|kk|~|lo|lo|lo|o|o|o|o|o|o|o|o|o|o|o|o|o|k ||k |- |-

-5.091

OO |00 |O|0|O|0|O|0|0|0O|O|O|0|O|0|o|0|o|O|o|O|o|O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

P[RR O|0(0|0|0(0|0(0|0|0|0|0|0|0|0|0|0o|0|o|O|0|O|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

(= =) T T TR e o N T T e T T T T T e T e T T PN T N T T T T TN T N N N P R (=] [=][=][=][=}

0

olololr|r|k Rkl |(klojlo|lo|o|o|olo|o|k|k|kr|k|kk|k|k|lo|lo|lo|o|o|o|o|o|k |k |k|k|k

O|I0|I0O|R|FP|IFIFRIOICIC|IO(FR(FIFIFOIQO|IOIF|IFP|IF|IFIC|IC|I0C|IO|FR|F|IFIFIOCICIOC|O|FR Rk kO

llellellgdigllellell gl el g Alellell il lellell g Jdielle) i gl dlellell i Sl lellel]l il Jlellell i (el (e) ] o

O|IR|IO|IR|IO|R|IO|FR|IOFR|IO(FR OO |OR|OIFR|O|FR|OR|O|FP |O|FR O | |O|FR OOk Ok |O|Fk

-5.119

01000011 ~ 01111110

Inhibit

o

[E5Y

-

| 1

1

[EnY

[EEY

[EEY

VSN

10000000 ~ 11111110

Inhibit

1

1

1

1

1

1

1

1

HZ

VRMPI[5:0]: The positive polarity gamma amplitude voltage setting (VSPR-VGSP).

VRMP[5:0]

VSPR-VGSP

2.588

2.644

2.700

2.756

2.813

2.869

2.925

2.981

3.038

3.094

3.150

3.206

3.263

3.319

3.375

3.431

3.488

Oo|O|0|Oo|0o|Oo|0|O|O|Oo|O|0|O|Oo|o|Oo|o|o

R [R|O|O|O|O|O|O|O|O|O|0|0o|Oo|o|o|o|o

o|lolr|r|r|r|r|r|k|r|lo|lojo|o|lolo|o|o

ellaligi il sl [ellellellell g Sl (ellel (e} o)

[elleligdilellell gl el g Hfellell gl Sl (o) e]

P (O|IFRO|FR|OFR|O|FR|IO|FR|O|FR|O|Fk|OFk|O

3.544
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3.600

3.656

3.713

3.769

3.825

3.881

3.938

3.994

4.050

4.106

4.163

4.219

4.275

4.331

4.388

4.444

4.500

4.556

4.613

4.669

4.725

4.781

4.838

4.894

4:950

5.006

5.063

5.119

RlRrklRrRrk|k|kR|R| PRk~ |lo|lo|lo|lo|o|o|o|o|o|o|o|o|o|o

olo|o|o|o|o|o|o|o|o|o|o|o|o|o|r|r|r|k|k|rik|kr|k|kR|kr k||~

ook |k|o|lo|k|k|o|o|k|r|olo|lk|k|lo|lo|k|k|o|o|k|k|lolo|k |-

O|FR|IO(F|OFR|IOIFRIO|FR[O|FR|O|FR|O|FR|O|FR|O(FR |0 Ok |O|Fk Ok O

Inhibit

. IP|P|R|P|R|R|r|o|o|o|o|o|o|o|o|kr |k |k |k |k|kR|k|+|lo|o|lo|o|o|o
ekl |ojlololo|r|kr|kr|kr|lo|lo|o|o|r|k|k|k|lo|lo|lo|o|k|k|kik|lo|lo

Inhibit

[EnY
A

1

1

[EEY

o

Inhibit

[EEY
[En

1

1

RN

[EEY

VSPR(VGSP=VSSA)

VRMN[5:0]: The negitive polarity gamma amplitude voltage setting (VSNR-VGSN).

VRMN[5:0] VSNR-VGSN
0 0 0 0 0 0 -2.588
0 0 0 0 0 1 -2.644
0 0 0 0 1 0 -2.700
0 0 0 0 1 1 -2.756
0 0 0 1 0 0 -2.813
0 0 0 1 0 1 -2.869
0 0 0 1 1 0 -2.925
0 0 0 1 1 1 -2.981
0 0 1 0 0 0 -3.038
0 0 1 0 0 1 -3.094
0 0 1 0 1 0 -3.150
0 0 1 0 1 1 -3.206
0 0 1 1 0 0 -3.263
0 0 1 1 0 1 -3.319
0 0 1 1 1 0 -3.375
0 0 1 1 1 1 -3.431
0 1 0 0 0 0 -3.488
0 1 0 0 0 1 -3.544
0 1 0 0 1 0 -3.600
0 1 0 0 1 1 -3.656
0 1 0 1 0 0 -3.713
0 1 0 1 0 1 -3.769
0 1 0 1 1 0 -3.825
0 1 0 1 1 1 -3.881
0 1 1 0 0 0 -3.938
0 1 1 0 0 1 -3.994
0 1 1 0 1 0 -4.050
0 1 1 0 1 1 -4.106
0 1 1 1 0 0 -4.163
0 1 1 1 0 1 -4.219
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0 1 1 1 1 0 -4.275
0 1 1 1 1 1 -4.331
1 0 0 0 0 0 -4.388
1 0 0 0 0 1 -4.444
1 0 0 0 1 0 -4.500
1 0 0 0 1 1 -4.556
1 0 0 1 0 0 -4.613
1 0 0 1 0 1 -4.669
1 0 0 1 1 0 -4.725
1 0 0 1 1 1 -4.781
1 0 1 0 0 0 -4.838
1 0 1 0 0 1 -4.894
1 0 1 0 1 0 =4.950
1 0 1 0 1 1 -5.006
1 0 1 1 0 0 -5.063
1 0 1 1 0 1 -5.119
1 0 1 1 1 0 Inhibit
. . . Inhibit
1 1 1 1 1 0 Inhibit
1 1 1 1 1 1 VSNR(VGSN=VSSA)

APF_EN: Abnormal power-off detection enable.
DD_TU: In-house function, and not open.

VPNL_EN: Enable VPNL function.
PCCS[1:0]: Select the VSP/VSN bumping-method as listed below

PCCS1 PCCSO0 Driving mode
0 0 Inhibit
0 1 Inhibit
1 0 Internal Charge-pump Mode
1 1 External Charge pump Mode
(Use-HX5186-A)

DC86_DIV[3:0]: Frequency for Charge Pump-Mode (HX5186-A)

DC86_DIV[3:0] Frequency
External Charge Pump Internal Charge Pump
Mode (HX5186-A) Mode
000 Fosc/8 Fosc/8
0001 Fosc/16 Fosc/16
0010 Fosc/32 Fosc/32
0011 Fosc/64 Fosc/64
0100 Fosc/96 Fosc/96
0101 Fosc/128 Fosc/128
0110 Fosc/160 Fosc/160
0111 Fosc/192 Fosc/192
1000 Fosc/224 Fosc/224
1001 Fosc/256 Fosc/256
1010 Fosc/288 Fosc/288
1011 Fosc/320 Fosc/320
1100 Fosc/352 Fosc/352
1101 Fosc/384 Fosc/384
1110 Fosc/416 Fosc/512
1111 Fosc/448 Fosc/1024
XDK]J1:0]: Setting charge pump mode of Internal / External charge pump.

XDK[1] XDK]|0] External charge pump Internal charge pump
0 0 X1.5 Pump X1.5 Pump
0 1 X2 Pump X2 Pump
1 0 X3 Pump X3 Pump
1 1 Inhibited X2.5 Pump

AUTO_XDK: Auto XDK function enable of Internal / External charge pump.
| Auto_XDK=1 | Charge pump mode |
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VDD3 x 1.5 > VSPtarget X1.5
VDD3 x 2 > VSPtarget X2
VDD3 x 2 < VSPtarget X3
Auto XDK=0 Depend on XDK][2:0]
Restriction SETEXTC turn on to enable this command.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default value OTP value
VSN_EN=0, VSP_EN=0,
VGL_EN=0, VGH_EN=0, VCL_EN=0, FS1[2:0], AP[2:0],
VDDDN_HZ=0, STB=1, DSTB=0, VGHS[3 :0], VGLS[3 :0],
FS1[2:0]=100, AP[2:0]=100, DSTB, DT[1:0], BTP[4:0],
Power On Sequence VGHSJ[3 :0]=0111, VGLS[3 :0]=0111, BTN[4:0], VRHP[7:0],
Default S/\W Reset DT[1:0] =00, BTP[4:0]=10001, VRHNJ[7:0], VRMP[5:0],
H/\W Reset BTN[4:0]=10001, VRHP[7:0]=0x36h, VRMN[5:0],

VRHN[7:0]=0x30h, VRMP[5:0]=0x2Bh,
VRMN[5:0]=0x24h, APF_EN=1,
DD_TU= 0, VPNL.EN=0,
PCCSI[1 :0]=10, DC86. DIV[3:0]=1000,
XDK1=1, XDK0=0; AUTO_XDK=0

APF.EN, DD_TU,

VPNLEN, PCCSI[1 :0],

DC86-DIV[3:0], XDKL,
XDKO, AUTO_XDK,
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6.2.56 SETDISP: Set display related register (B2h)

SETDISP( Set display related register)

B2H DNC | NRD | NWR | D15~D8 D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 - 1 0 1 1 0 0 1 0 B2
1% parameter 1 1 1 - - - - - GON DTE D[1:0]
2" parameter 1 1 1 - NL[7:0]
3" parameter BP [7:0]
4™ parameter 1 1 1 - FP [7:0]
5" parameter 1 1 1 RTN[7:0]
6" parameter 1 1 1 - SAP[3:0] | INIT_DIS | INIT-SET[2:0]
7" parameter 1 1 1 - GEN_ON[7:0]
8" parameter 1 1 1 - GEN_OFF[7:0]
9" parameter 1 1 1 - BP_PE[7;0]
10" parameter | 1 1 1 - FP_PE[7:0]
11" parameter | 1 1 1 - RTN_PE[7:0]
12" parameter | 1 1 1 - - | ReEssELzo] |-~ [ - ] TesLo
This command is used to set display related register
D1-0: Setting Source driver output
D1 DO Source Output HX8392-A Internal Display Operations
0 0 VSSD Halt
0 1 Inhibit Inhibit
1 0 V255 Operate
1 1 Display Operate
If send Display on command(29h), D[1:0] will set”11" by IC.internal circuit.
If send Display off command(28h),/D[1:0] will set "10” by IC'internal circuit.
If send Sleep in command(10h), " D[1:0] will set "00*.by IC internal circuit.
GON, DTE: Setting Gate driver.output
GON DTE Gate Output
0 X Inhibit
1 0 VGL
1 1 VGH/VGL
If send Sleep out command(11h), GON, DTE will set”11” by IC internal circuit.
If send Sleep.in command(10h), GON; DTE will set "10” by IC internal circuit.
FR[7:0]: Specify the.amaunt.of'scan line for front porch (FP).
Description BP[7:0].: - Specify the"amount of scan line for back porch(BP).
FR_RE[7:0]: Specify'the amount of scan line for front porch (FP) on partial idle mode.
BR_PE[7:0] : Specify.the’amount of scan line for back porch(BP) on partial idle mode.
FP[7:0] / FP_PE[7:0] _ _
Number of FP Line Number of BP Line
BP[7:0] / BP_PE[7:0]
8h’00 Inhibit
8h'01 3 lines
8h'02 4 lines
8h'03 5 lines
8h'04 6 lines
8h’05 7 lines
8h'FB 253 lines
8h'FC 254 lines
8h’FD 255 lines
8h'FE 256 lines
8h'FF 257 lines
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SAP[3:0]: Set Current of Operational Amplifier

SAP3 SAP2 SAP1 SAPO Fixed Current of Operational Amplifier
0 0 0 0 1*Iref
0 0 0 1 2 * Iref
0 0 1 0 3 * Iref
0 0 1 1 4 * Iref
0 1 0 0 5 * Iref
0 1 0 1 6 * Iref
0 1 1 0 7 * Iref
0 1 1 1 8 * Iref
1 | 1 | 1 | 1 | 16 * Iref

INIT_DISP: Internal used, not open. Please set “0".

INIT_SET[2:0]: INIT Pulse width

INIT_SET[2:0] INIT Pulse width
000 ims
001 2ms
010 3ms
011 4ms
100 5ms
Othet setting Inhibit

GEN_ON][7:0]: Gamma OP turned on timing-and in-house _-function’not open.
GEN_OFF[7:0]: Gamma OP turned off timing.and in-hou " _se-function not open.

RTNI[7:0]: A cycle time of line width, in-house func *_“tion not open.

RTN_PE[7:0]: A cycle time of-line width on patrtial idle'mode, in-house function not open.
RTN[7:0)/ RTN_PE[7:0] Clock per Line
8h’00 600 clocks
8h'01 604 clocks
8h’02 608 clocks
8h’03 612 clocks
8'hFD 1612 clocks
8'hFE 1616 clocks
8'hFE 1620 clocks

NL[7:0]: Sets the.number of lines to drive the LCD at an interval of 4 lines. The GRAM address
mapping is not affected by'the number of lines set by NL[7:0]. The number of lines must be the
same or more than the_ number of lines necessary for the size of the liquid crystal panel.

NL[7:0] Line
0 0 0 0 0 0 0 0 480
0 0 0 0 0 0 0 1 484
0 0 0 0 0 0 1 0 488
0 0 0 0 0 0 1 1 492
1 1 0 1 1 1 0 0 1360
1 1 0 1 1 1 0 1 1364
1 1 0 1 1 1 1 0 1368
1 1 0 1 1 1 1 1 Inhibit
1 1 1 1 1 1 1 1 Inhibit

Note: 1. If NL[7:0] > 130, only support DSI video mode.
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TGSJ[1:0]: Source switch sequence select.

DATA SHEET V01

TGS1 TGSO TG sequence
0 0 SW1- SW2- SW3
0 1 SW2- SW3- SW1
1 0 SW2- SW1- SW3
1 1 SW3- SW1- SW2

RES SEL[2:0]: Panel resolution select

RES_SEL[2:0] Resolution Source channels
000 800RGBX1280 dot S1 ~ 5800
001 768RGBX1280 dot S1 ~ S384, S417~S800
010 720RGBX1280 dot S1 ~ S360, S441~S800
011 600RGBX1024 dot S1 ~ S300, S501~S800
Restrictions SETEXTC turn on to enable this command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default value OTP value
Power On Sequence | GON=1, DET=0, D[1:0]=00, BP[7:0]; FP[7:0], SAP[3:0],
S/W Reset BP[7:0]=0x00h; EP[7:0]=0x00h, GEN.ON[7:0],
H/W Reset RTN[7:0]=0x05h, SAP[3:0]=0111,. |-GEN_OFF[7:0], RTN[7:0],
Default GEN_ON=0x00h, BP_PE[7:0], FP_PEJ[7:0],

GEN_OFF=0xFFh,
BP_-PE[7:0]=0x00h,
FP_PE[7:0]=0x00h,
RTN-PE[7:0]=0x05h;
NL[7:0]=0xC8h,

RES SEL[2:0]=010, TGS[1:0]=00

RTN_PE[7:0], NL[7:0],
RES_SEL[2:0], TGS[1:0]
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6.2.57 SETRGBIF: Set RGB interface related register

(B3h)

DATA SHEET V01

B3H SETRGBIF( Set RGB interface related register)
DNC [ NRD | NWR [ D15~-D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 0 0 1 1 B3
[ 1% parameter 1 1 1 - - - - - DPL | HSPL | VSPL | EPL -

This command is used to set RGB interface related register.
EPL: Specify the polarity of ENABLE pin in RGB interface mode.

EPL ENABLE pin Display
0 0 Enable
0 1 Disable
1 0 Disable
1 1 Enable
Description
VSPL: The polarity of VS pin. When VSPL=0, the VS pin is Low.active. When VSPL=1, the VS
pin is High active.
HSPL: The polarity of HS pin. When HSPL=0, the HS pinis Low.active. When HSPL=1, the HS
pin is High active.
DPL: The polarity of DCK pin. When DPL=0, the.data is’read on the rising edge of DCK signal.
When DPL=1, the data is read on the falling edge.of DCK signal.
Restrictions SETEXTC turn on to enable this command:
Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode On, Sleep Out Yes
Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode.On, Sleep/Out Yes
Status Default value OTP value
Default Power On Sequence
S/W Reset DPL=0,HSPL=0,VSPL=0,EPL=1 | DPL,HSPL,VSPL,EPL
H/W Reset
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6.2.58 SETMPUCYC: Set MPU/Command mode panel drivin g timing(RB4h)

B4H SETMPUCYC(Set MPU/Command mode panel driving timing )
DNC | NRD | NWR | D15~D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO | HEX

Command 0 1 1 - 1 0 1 1 0 1 0 0 B4
1st Parameter 1 1 1 - - - NW_PE[2:0] NWI[2:0] -
2nd Parameter - - -] -] SHR[11:8]
3rd Parameter 1 1 1 - SHRJ[7:0] -
4th Parameter 1 1 1 - SPONJ7:0] -
5th Parameter 1 1 1 - SPOFF[7:0] -
6th Parameter 1 1 1 - CHR[7:0] -
7th Parameter 1 1 1 - CON[7:0]
8th Parameter 1 1 1 - COFF[7:0] -
9th Parameter 1 1 i - SHP[3:0] A ¢ -1 -
10th Parameter 1 1 1 - CHP[3:0] CCP[3:0] -
11th Parameter 1 1 1 - N_t1{7:0] -
12th Parameter 1 1 1 - N 12[7:0] -
13th Parameter 1 1 1 - N_t3[7:0] -
14th Parameter 1 1 1 - N.t4[7:0] -
15th Parameter 1 1 1 - N t5[7:0] -
16th Parameter 1 1 1 - N_t6[7:0] -
17th Parameter 1 1 1 - N_t7[7:0] -
18th Parameter 1 1 i) - N_t8[7:0] -
19th Parameter 1 1 1 - N_t9[7:0] -
20th Parameter 1 1 i - ANV - [ AN EOT[3:0] -

This command is used to get setting of display waveform,cycles for MPU mode or
Command mode.

NWI[2:0]: Inversion type setting.
NW_ PE[2:0]: Inversion type setting on partial-idle mode.

NW2 NwW1 NWO Inversion type
0 0 0 Column inversion
0 0 1 1-dot inversion
0 1 0 2-dot inversion
0 1 1 4-dot inversion
1 0 0 Inhibit
1 0 1 Inhibit
1 1 0 Inhibit
1 1 1 Inhibit
SHR[11:0]: GSP Hsync Rise.
Description SHR_0[7:0] Start Pulse Output delay
0x000h 0 x HSYNC
0x001h 1 x HSYNC
0x002h 2 X HSYNC
0x003h 3 X HSYNC
0x004h 4 x HSYNC
0x005h 5 x HSYNC
OXFFEh 1022 x HSYNC
OxFFFh 1023 x HSYNC
SPON]J7:0]: GSP Pulse Delay.
SPON][7:0] Start Pulse Output delay
0x00h 0 xOSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
0x04h 16 x OSC CLK
0x05h 20 x OSC CLK
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OXFEh

1016 OSC CLK

O0xFFh

1020 OSC CLK

Note: 1. SPON[7:0] < SPOFF < RTN[7:0]

SPOFF[7:0]: GSP Pulse width.

SPON[7:0] Start Pulse Output delay

0x00h 0 x OSC CLK

0x01h 4 x OSC CLK

0x02h 8 x OSC CLK

0x03h 12 x OSC CLK

0x04h 16 x OSC CLK

0x05h 20 x OSC CLK

OxFEh 1016 x OSC CLK

OxFFh 1020 x OSC CLK

Note: 1. SPON[7:0] < SPOFF < RTN[7:0]

SHP[3:0]: Width of GSP High pulse.

SHP3 SHP2 SHP1 SHPO | Start Pulse Width
0 0 0 0 1 x HSYNC
0 0 0 1 2 XHSYNC
0 0 1 0 3 xHSYNC
0 0 1 1 4 x HSYNC
0 1 0 0] 5x.HSYNC
0 1 0 1 6.:X HSYNC
1 1 1 0 15 X HSYNC
1 1 1 1 16 xHSYNC

CHR[7:0]: CK Hsync Rise.

CHR[7:0] CK Pulse start output delay
0x000h 0 x HSYNC
0x001h 1 X HSYNC
0x002h 2 X HSYNC
0x003h 3 X HSYNC
0x004h 4 x HSYNC
0x005h 5 x HSYNC
OxFEh 510x HSYNC
OxFFh 511 X HSYNC

CON][7:0]: “CK Pulse Delay.

CONJ7:0] CK Pulse Output delay

0x00h 0 x OSC CLK

0x01h 4 x OSC CLK

0x02h 8 x OSC CLK

0x03h 12 x OSC CLK

0x04h 16 x OSC CLK

0x05h 20 x OSC CLK

OxFEh 1016 OSC CLK

OxFFh 1020 OSC CLK

Note: 1. CON[7:0] < COFF < RTN[7:0]

COFF[7:0]: CK Pulse width.

COFF[7:0] CK Pulse Output
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
0x04h 16 x OSC CLK
0x05h 20 x OSC CLK
OXFEh | 1016 OSC CLK
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O0xFFh

| 1020 OSC CLK

Note: 1. CON[7:0] < COFF < RTNJ[7:0]

CHPJ[3:0]: Width of CK High pulse.

CHP3 CHP2 CHP1 CHPO CK Pulse Width
0 0 0 0 1 x HSYNC
0 0 0 1 2 XxHSYNC
0 0 1 0 3 xXHSYNC
0 0 1 1 4 x HSYNC
0 1 0 0 5 x HSYNC
0 1 0 1 6 X HSYNC
1 1 1 0 15 x HSYNC
1 1 1 1 16 X HSYNC
CCPJ[3:0]: A Cycle of CK pulse.
CCP3 CCP2 CCP1 CCPO CK Pulse cycle
0 0 0 0 1 x HSYNC
0 0 0 1 2 X HSYNC
0 0 1 0 3 XHSYNC
0 0 1 1 4 XHSYNC
0 1 0 0 5 xHSYNC
0 1 0 1 6 X HSYNC
1 1 1 0 15 x HSYNC
1 1 1 1 16 X HSYNC
N_t1[7:0]: The timing definition of t1.
N_t1[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t2[7:0]:*.The timing definition of t2.
N_t2[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t3[7:0]: The timing definition of t3.
N_t3[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
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1008 x OSC CLK

1 1 1 1 1 1 0 0
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t4[7:0]: The timing definition of t4.
N_t4[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 | 1008:x0OSC.CLK
1 1 1 1 1 1 0 1 1012 x OSC'CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t5[7:0]: The timing definition of t5.
N_t5[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC.CLK
0 0 0 0 0 0 1 0 8 X OSC CLK
0 0 0 0 0 0 1 1 12 x.0SC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0, | 1008 x OSC CLK
1 1 1 1 1 1 0] 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t6[7:0]:, The timing definition of t6.
N_t6[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t7[7:0] : The timing definition of t7.
N_t1[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
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N_t8[7:0]: The timing definition of t8.

N_t8[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSCCLK
N_t9[7:0]: The timing definition of t9.
N_t9[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 xOSC CLK
0 0 0 0 0 0 0 1 4x0OSC CLK
0 0 0 0 0 0 1 0 8 XxOSC CLK
0 0 0 0 0 0 1 1 12X OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 | 1008x.0OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x.0OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
EQT[3:0]: Equalizing period-of TG output
EQT3 EQT2 EQT1 EQTO Clock cycles

0 0 0 0 0

0 0 0 1 4

0 0 1 0 8

0 0 1 1 12

0 1 0 0 16

0 1 0 1 20

0 1 1 0 24

0 1 1 1 28

1 0 0 0 32

1 0 0 1 36

1 0 1 0 40

1 0 1 1 44

1 1 0 0 48

1 1 0 1 52

1 1 1 0 56

1 1 1 1 60
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6.2.59 SETVCOM: Set VCOM voltage (B6h)

B6 H SETVCOM ( Set VCOM Voltage)

DNC [ NRD [ NWR | D15~D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 - 1 0 1 1 0 1 1 0 B6

[ 1% parameter 1 1 1 - VCMCI7:0] -

This command is used to set VCOM Voltage.

VCMC[7:0]: DC VCOM voltage setting for forward scan.
VCMCI[7:0]
D4 D3

VCOM (V)

2
-1.984
-1.968
-1.952
-1.936
-1.92
-1.904
-1.888
-1.872
-1.856
-1.84
-1.824
-1.808
1792
-1.776
-1.76
-1.744
-1.728
1712
-1.696
-1.68
-1.664
-1.648
-1.632
-1.616
16
-1.584
-1.568
-1.552
-1.536
152
-1.504
-1.488
-1.472
-1.456
-1.44
-1.424
-1.408
-1.392
-1.376
-1.36
-1.344
-1.328
1312
-1.296
-1.28
-1.264
-1.248
1.232
-1.216
12
-1.184

O
]
O
N
v}
o

Description
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-1.168
-1.152
-1.136
-1.12
-1.104
-1.088
-1.072
-1.056
-1.04
-1.024
-1.008
-0.992
-0.976
-0.96
-0.944
-0.928
-0.912
-0.896
-0.88
-0.864
-0.848
-0.832
-0.816
-0.8

-0.784
-0.768
-0.752
-0.736
-0.72
-0.704
-0.688
-0.672
-0.656
-0.64
-0.624
-0.608
-0.592
-0.576
-0.56
-0.544
-0.528
-0.512
-0.496
-0.48
-0.464
-0.448
-0.432
-0.416
-0.4

-0.384
-0.368
-0.352
-0.336
-0.32
-0.304
-0.288
-0.272
-0.256
-0.24
-0.224
-0.208
-0.192
-0.176
-0.16
-0.144
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0 1 1 1 0 1 0 1 -0.128
0 1 1 1 0 1 1 0 -0.112
0 1 1 1 0 1 1 1 -0.096
0 1 1 1 1 0 0 0 -0.08
0 1 1 1 1 0 0 1 -0.064
0 1 1 1 1 0 1 0 -0.048
0 1 1 1 1 0 1 1 -0.032
0 1 1 1 1 1 0 0 -0.016
01111101 Inhibit
0 1 1 1 1 1 1 0 VCOMR
0 1 1 1 1 1 1 1 VSSA
10000000 ~ 11111110 Inhibit
1 | 1 ] 1 ] 12 ] 2] 1] 1 ] 1 HZ
Restrictions SETEXTC turn on to enable this command.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default value OTR value
Default Power On Sequence
S/W Reset VCMCJ[7:0]=0x5Eh VCMCJ[7:0]
H/W Reset
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6.2.60 SETTE: Set internal TE function (B7h)

B7H SETTE ( Set internal TE function)
DNC NRD NWR D15~D8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 i) - 1 0 1 1 0 1 1 1 B7
1% parameter | 1 1 1 - - - - - TEI[3:0]
2" parameter| 1 1 1 - - - - - - TEP[10:8]
3% parameter | 1 1 1 - TEP[7:0] -

TEI[3:0]: Sets the output interval of TE signal according to the display data rewrite cycle and data
transfer rate.

TEI3 TEI2 TEI1 TEIO Output Interval
0 0 0 0 1 frame
0 0 0 1 2 frames
0 0 1 0 3 frames
1 1 1 0 15frames
1 1 1 1 16 frames
TEI[3:0]=000(1/_‘ [ /_\ ﬂ F [ /_\ /_\ ( \
= Framel | Frame2 | Frame3 ivrsmi " Framel4 | Frame15 i Frame16 l " Frame17 i o
TEI[3:0]1=0001 f /_\ (_\ /_\
. . . D Frame1 d Frame2 | Frame3, > < Framel14 Frame15 Frame16 i 7 Frame17
Description
TEIB:0]=1111 / /_\
™ Frame1.” | Frame2 | Frame3 Frame14 Frame15 Frame16 i Frame17

TEP[10:0]: Sets the output position of frame cycle signal. TE can be used as the trigger signal for
frame synchronous write operation.
Make sure thesetting restriction,11’h000 < TEP[10:0] < Numbers of Line-1.

TEP[10:0] Output position
000h Oth line
001h 1st line
002h 2nd line
003h 3rd line
556h 1366th line
557h 1367th line
558h 1368th line

Restrictions | SETEXTC turn on to enable this command.

Status Availability
Redqister Normal Mode On, Idle Mode Off, Sleep Out Yes
Avgilabilit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default value OTP value
Default gxxl"eéezre‘tseq”e”ce TEI[3:0]=0000, TEI[3:0],
H/W Reset TEP[10:0]= 0x000h | TEP[9:0]
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6.2.61 SETEXTC: Set extension command (B9h)
B9H SETEXTC ( Set extended command set
DNC | NRD | NWR | D15~D8 | D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 1 0 0 1 B9
| 1% parameter 1 1 1 - EXTC1[7:0] FF
2" parameter 1 1 1 - EXTC2[7:0] 83
3" parameter 1 1 1 - EXTC3[7:0] 92
This command is used to set extended command set access enable.
Extend cmd Command description
- After command (B9h), must write 3 parameters
Description Enable (FFh,83h,92h) by order
: After command(B9h), write 3 parameters (xxh,xxh;xxh)
Disable(defauil any value is all right, but can not be (FFh,83h;92h)
Restrictions -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Defaultvalue OTPvalue
Default Power On Sequence EXTC1][7:0]=0x00h,
S/W Reset EXTC2[7:0]=0x00h;, N/A
H/W Reset EXTC3[7:0]=0x00h,
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6.2.62 SETMIPI: (BAh)
SETMIPI ( Set extended command set)
BAH -
DNC | NRD | NWR Dlg D D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 0 1 0 1 0 BA
st TX_ LAN_NUM )
1™ parameter 1 1 1 - 0 0 0 0sC 0 0 [1:0]
2" parameter 1 1 1 - 1 0 0 0 0 0 |TX_DELAY[1:0]| -
This command is used to set DSI I/F setting.
LAN_NUMI[1:0]: Data lane number of DSI interface
LAN_NUM][1:0] Lane number Used DSI data lane
00 1 HS_DOP/N
01 2 HS_DOP/N, HS_D1P/N
10 3 HS_DOP/N, HS_D1P/N, HS_D2PIN
11 4 HS_DOP/N, HS_D1P/N, HS.D2P/N;HS_D3P/N

TX OSC: Select Low Power Transmitter oscillator.

TX_OSC Oscillator frequency
0 12MHz
1 6MHz

TX_DELAY[1:0]: Set DSI TX output delay time:

Description TX_DELAY[1:0] Delay cycle(T LPX)
00 Inhibit
01 =9
10 5~
11 7~Q
Host output >

§<—TLPX—><—TLPX—><—TLPX—>

\ 1 - drive >

\ i overlap

LP-11 3 LP-10 LP-00 LP-10 LP-00 3 LP-00 LP-10 LP-11
——TX DELAY[1:0}—————>t—TLPX— P TLPX—P»

Restrictions SETEXTC turn on to enable this command.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In or Booster Off Yes
Status Default value OTP value
Default Power On Sequence LAN_NUMJ[1:0]=01 LAN_NUM[1:0],
S/W Reset TX_0OSC=0, TX_OSC,
H/W Reset TX DELAY[1:0]=10 TX DELAY[1:0]
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6.2.63 SETOTP: Set OTP (BBh)

SETOTP( Set OTP Related Setting)

EEY DNC [NRD|NWR|[D15-D8] D7 D6 D5 D4 D3 | D2 D1 DO HEX
Command o | 1] 1 - 1 0 1 1 1 0 1 1 BB
1 parameter | 1 | 1 | 1 - OTP_MASK([7:0] (8'h0) ;
2" parameter | 1 | 1 | 1 - | - 1 - 1 - - [ OTP_INDEX[9:8] :
3%parameter | 1 | 1 | 1 . OTP_INDEX[7:0] R
4th parameter 1 1 1 - OTDFI’S—'/;gfg— ‘ OTP_TEST I OTP_POR ‘ OTP_PWE I OTP_PTM[1:0] ‘ OTP_PWR_SEL | OTP_PROG S
5"parameter | 1 | 1 | 1 . OTP_DATA[7:0] R

Description

This command is used to set OTP Related Setting.

OTP_MASK][7:0]: Bit programming mask, if 1, means this bit can’t be programmed.

OTP_INDEX][7:0]: Setindex of OTP table for programming.

OTP_INDEX][9:8]: For farther use. The register value should be 0. Not-open:

OTP_PWE: OTP program write enable, if 1, means OTP is able to be.programmed.

OTP_PROG: When set to 1, the register content of OTP index is programmed.

OTP_LOAD_DISABLE : Normally the internal registers are auto-loaded from OTP when the SLPOUT
command is received. Nevertheless, if this bit is set to 1, it will disable the auto loading function when
the SLPOUT command was received. In general, this bit is used when OTP is not yet programmed.
OTP_PTM[1:0]: Not open, internal use.

OTP_PWR_SEL: When written to 1, OTP_PWR voltage.is fed to OTP

OTP_DATA[7:0]: Read back the OTP index data.

Restrictions

SETEXTC turn on to enable this command.

Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep-Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
OTP_MASK][7:0]=0x00h,
OTP_INDEX[9:0]=0x03Bh,
Default Power On Sequence OTP_LOAD_DISABLE=0,
S/W Reset OTP_TEST=0, OTP_POR=0, N/A
H/W Reset OTP.PWE=0, OTP_PTM[1:0]=00,
OTP-PWR_SEL=0, OTP_PROG=0,
OTP_DATA[7:0]=xxh
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6.2.64 SETPTBA: Set internal power(BFh)
BEH SETPTBA ( Set internal power)
DNC | NRD | NWR | D15~D8 [ D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 0 1 1 1 1 1 1 BF
1% parameter 1 1 1 . 0 0 0 0 0 1 0 1 05
2" parameter 1 1 1 . PTBA[23:16] 60
3" parameter 1 1 1 . PTBA[15:8] -
4" parameter 1 1 1 . PTBA[7:0] 00
PTBA[23:16]: Internal use, not open. Please set 0x60.
PTBA[15:11]: Internal use, not open. Please set “00000”
PTBA[10:9]: Set regulated current source.
PTBA[10:9] Level
00 Inhibit
Description 01 Small
10 Middle
11 Large
PTBA[8]: Internal use, not open. Please set “0".
PTBA[7:0]: Internal use, not open. Please set 0x00:
Restrictions -
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out YESs
Register Normal Mode On, Idle Mode On, Sleep.Oat Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep.Out Yes
Sleep In or Booster Off Yes
Status Default value OTP value
Default Power On Sequence PTBA[23:16]=0x60h,
S/W Reset PTBA[15:8]=0x04h, -
H/W Reset PTBA[7:0}=0x00h,
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6.2.65 SETDSIMO: Set display mode (C2h)
C2H SETRGBIF( Set RGB interface related register)
DNC | NRD | NWR [ D15~D8 | D7 D6 D5 D4 D3 D2 D1 DO [ HEX
Command 0 1 1 - 1 1 0 0 0 0 1 0 C2
[ 1% parameter 1 1 1 - - - - - RM - DMI[L:0] -

This command is used to set display source and mode related register

RM The bit is used to enable or disable for the Frame Memory access operation.
RM setting is enabled from the next frame of Video mode. Wait 1 frame to'transfer data after

setting .
RM GRAM access
0 Disable
1 Enable
Description DM[1:0] The bit is used to select display operation mode. The-setting allows switching between

display operation in synchronization with internal oscillation.clock; VSYNC, VSYNC+HSYNC.
Note that switching between VSYNC and display operation is prohibited.

DM 1 DM O Display.Mode
0 0 Internal oscillation clock
0 1 VSYNC+HSYNC
1 0 VSYNC signal
1 1 Video mode display data bypass GRAM
mode

Restrictions SETEXTC turn on to enable this command.

Status Availability
Register Normal Mode On, Idle Mode Off, Sleep Out Yes
Availability Normal Mode On, Idle Mode Ony Sleep Out Yes
Partial Mode On, Idle'Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Defaultwalue OTP value
Default Power On Sequence
S/W Reset RM=0, DM[1:0]=00 | RM, DM[1:0]
H/W_Reset
Himax Confidential _P.231-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



+>HX8392-A

®
800RGBx1280dots, LTPS Mobile Single Chip Driver J H’nm
DATA SHEET V01
6.2.66 SETID: Set ID (C3h)
C3H SETID ( Set ID)

DNC NRD | NWR |D15-D8| D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 - 1 1 0 0 0 0 1 1 C3
[ 15" parameter 1 1 1 - ID1[7:0] -
2" parameter 1 1 1 - ID2[7:0] -
3" parameter 1 1 1 - ID3[7:0] -
Description This command is used to set ID (RDAh, RDBh, RDCh) value.
Restrictions SETEXTC turn on to enable this command.
Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default value OTP value

Default Power On Sequence ID1[7:0]=0x00h,

S/W Reset ID2[7:0]=0x00h, ID1[7:0], ID2[7:0],1D3[7:0]

H/W Reset ID3[7:0]=0x00h,
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6.2.67 SETDDB: Set DDB (C4h)
CaH SETDDB ( Set DDB)
DNC | NRD | NWR [D15-D8] D7 D6 D5 D4 D3 D2 D1 DO | HEX
Command 0 1 1 - 1 1 0 0 0 1 0 0 C4
[ 15 parameter 1 1 1 - DDB1[7:0](8'b0) -
2" parameter 1 1 B - DDB2[7:0](8'b0) -
3" parameter 1 1 B - DDB3[7:0](8'b0) -
4" parameter 1 1 B - DDB4[7:0](8'b0) -

Description This command is used to set Alh DDB1~4 value.
Restrictions SETEXTC turn on to enable this command.
Status Availahility
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP.value
Power On Sequence DDB1[7:0]=0x@lN
Default SAW Reset DDB2[7:0]=0x00h; DDB1[7:0], BDB2[7:0],
HW Reset DDB3[7:0]=0x00h; DDB3[7:0], DDBA4[7:0]

DDBA4[7:0]20x00h
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6.2.68 SETCABC: Set CABC control (C9h)
C9H SETCABC (Set CABC Control)
DNC | NRD | NWR [D15-D8] D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 0 1 0 0 1 C9
(Depen
st INVP S don
1™ Parameter 1 1 1 - - SEL_PWMCLK][2:0] SEL_GAIN[1:0] ULS BLDU 0SC
1 speed)
2" Parameter 1 1 1 . PWM_PERIODI[7:0] -
CABC
3" Parameter 1 1 1 - _FsY DIM_FRAME[6:0]
NC
4" Parameter 1 1 1 CABC_STEP[7:0]
5" Parameter 1 1 1 CABC_CLKEN[7:0]
6" Parameter 1 1 1 C/EBDC SAVEPOWER]6:0]
7" Parameter 1 1 1 B MEAN_OFFSET[7:0]
8" Parameter 1 1 1 . - - - CABC_FLM[3:0]
EN.CO EN_N
th EN_DI N EN_C = EN_J | EN_T
9" Parameter 1 1 1 - - - m_mix/LSTME L osT L/';‘IT\IG UDGE | EMP
This command is used to set CABC parameter.
INVPULS: The backlight PWM output polarity. select.
‘0’, The backlight PWM output'is low level active.
‘1’, The backlight PWM output'is high level active:
SEL_BLDUTY: The backlight PWM-output'duty en/eff control'when CABC operated.
‘0’, The backlight-PWM.output duty is 100%.
‘1", The backlight PWM output duty-is-calculated from CABC operation.
SEL_PWMCLK]2:0] : Internal PWM_CLK:divider for CABC clock.
SEL_PWMCLK][2:0)/ .
DC_DIV1/ DC_DIVO Brightness Control Clock
0 0 0 PWM CLK /1
0 0 1 PWM_CLK /2
0 1 0 PWM_CLK /4
0 1 1 PWM_CLK /8
1 0 0 PWM_CLK /16
1 0 1 PWM_CLK /32
Description 1 1 0 PWM_CLK /64
1 1 1 PWM_CLK /128
Note: PWM_CLK'= OSC frequency / 4
PWM_PERIODI[7:0] : The backlight PWM output period setting.
Backlight PWM output period = 1/ (PWM_CLK / clock divider (SEL_PWMCLK)) x
(255x(PWM_PERIOD[7:0])).
CABC_FSYNC: PWM output synchronize to VSYNC.
SAVEPOWER[6:0] : Minimum CABC gain / maximum CABC duty output select.
SAVEPOWER [6:0] Min. Gain | Max. Duty
0 0 X X X X X Reserve
0 1 0 0 0 0 0 1+0/32 100%
0 1 0 0 0 0 1 1+1/32 96.97%
0 1 0 0 0 1 0 1+2/32 94.12%
0 1 0 0 0 1 1 1+3/32 91.43%
0 1 0 0 1 0 0 1+4/32 88.89%
0 1 0 0 1 0 1 1+5/32 86.49%
0 1 0 0 1 1 0 1+6/32 84.21%
0 1 0 0 1 1 1 1+7/32 82.05%
Himax Confidential -P.234-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed - .
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



+>HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

é Himax

DATA SHEET V01

0 1 0 1 0 0 0 1+8/32 80%

0 1 0 1 0 0 1 1+9/32 78.05%
0 1 0 1 0 1 0 1+10/32 76.19%
0 1 0 1 0 1 1 1+11/32 74.42%
0 1 0 1 1 0 0 1+12/32 72.73%
0 1 0 1 1 0 1 1+13/32 71.11%
0 1 0 1 1 1 0 1+14/32 69.57%
0 1 0 1 1 1 1 1+15/32 68.09%
0 1 1 0 0 0 0 1+16/32 66.67%
0 1 1 0 0 0 1 1+17/32 65.31%
0 1 1 0 0 1 0 1+18/32 64%

0 1 1 0 0 1 1 1+19/32 62.75%
0 1 1 0 1 0 0 1+20/32 61.54%
0 1 1 0 1 0 1 1+21/32 60.38%
0 1 1 0 1 1 0 1+22/32 59.26%
0 1 1 0 1 1 1 1+23/32 58.18%
0 1 1 1 0 0 0 1+24/32 57.14%
0 1 1 1 0 0 1 1+25/32 56.14%
0 1 1 1 0 1 0 1+26/32 55.17%
0 1 1 1 0 1 1 1+27/32 54.24%
0 1 1 1 1 0 0 1+28/32 53.33%
0 1 1 1 1 0 1 1+29/32 52.46%
0 1 1 1 1 1 0 1+30/32 51.61%
0 1 1 1 1 1 1 1+31/32 50.79%
1 0 0 0 0 Q 0 1+32/32 50%

For details, please refer to chapter “5.14 CABC Block”.

CABC_FLM[3:0]: CABC dimming-frame-number for each step.
CABC_DD_S: CABC dimming function enable bit.(Still-mode)
‘0’, Disable CABC dimming.
‘1’, Enable CABC dimming.

CABC_DD_M: CABC dimming function'enable bit.(Moving mode)
‘0’, Disable-CABC dimming.
‘1’ Enable CABC dimming.

CABC_DD_U:{ CABC dimming function enable bit.(User Interface mode)
‘0", Disable CABC. dimming.
‘1", Enable-CABC/dimming.

SEL. GAIN[1:0]: 'CABC gain select. (Not Open)

INVPULS: The backlight PWM output polarity select. (Not Open)
EN_DIX_MIX: (Not Open)

EN_COST: Cost adjust enable bit. (Not Open)

EN_COST_MEAN: (Not Open)

EN_NLN_GAIN: Non-linear gain enable bit. (Not Open)
EN_JUDGE: (Not Open)

EN_TEMP: Temporal weighting enable bit. (Not Open)
DIM_FRAMEJ[6:0] : Manual brightness setting dimming period. (Not Open)
MEAN_OFFSET][7:0]: Increase calculated frame mean. (Not Open)
CABC_STEP[7:0]: (Not Open)

CABC_CLKEN[7:0]: (Not Open)

CABC_FSYNC: (Not Open)

Restriction SETEXTC turn on to enable this command.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
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Status Default value OTP value
EN_DIM_MIX=1,EN_COST _
MEAN=1,EN_COST=1
EN_NLN_GAIN=1,
EN_JUDGE=1,EN_TEMP=0,
CABC_DD=0,
SAVEPOWER][6:0]=0x00h,
MEAN_OFFSET][7:0]=0x00h,

CABC_DD,
SAVEPOWER(6:0],
SEL_PWMCLK[2:0],
SEL_GAIN[1:0],

Default Power On Sequence CABC_FLM[3:0]=4b'0001, CABC_FSYNC,
S/W Reset =g INVPULS,
SEL_PWMCLK]J2:0]=3b’010,
H/W Reset e SEL_BLDUTY,
SEL_GAIN[1:0]=2b'11, Vi .
3 PWM_PERIOD[7:0],
CABC_FSYNC=0, DIM_FRAME[6:0]
INVPULS=1,SEL_BLDUTY=1, = f
——= CABC _STEP[7:0],
PWM_PERIOD[7:0]=0x2Bh, CABG_ CLKEN[7:0]
DIM_FRAMEJ6:0]=0x1Eh, e '
CABC_STEP[7:0]=0x1Eh,
CABC_CLKEN[7:0]=0x00h
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6.2.69 SETCABCGAIN (CAh)
CAH SETCABCGAIN
DNC NRD NWR [D15-D8| D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 0 1 0 1 0 CA
[ 15" Parameter 1 1 1 - 0 DBGO[6:0] -
2" parameter 1 1 i - 0 DBG1[6:0] -
3" parameter 1 1 i - 0 DBG2[6:0] -
4™ parameter 1 1 i - 0 DBG3[6:0] -
5" parameter 1 1 i - 0 DBG4[6:0] -
6" parameter 1 1 i - 0 DBG5[6:0] -
7" parameter 1 1 i - 0 DBG6[6:0] -
8" parameter 1 1 i - 0 DBG7[6:0] -
9™ parameter 1 1 i - 0 DBG8[6:0] -
DBGO0~8[6:0] : Gain select register 0~8.
DBG0~8[6:0] CABC Gain |  CABC Duty
0 0 X X X X X Reserve
0 1 0 0 0 0 0 1+0/32 100%
0 1 0 0 0 0 1 1+1/32 96.97%
0 1 0 0 0 1 0 1+2/32 94.12%
0 1 0 0 0 1 1 1+3/32 91.43%
0 1 0 0 1 0 0 1+4/32 88.89%
0 1 0 0 1 0 1 1+5/32 86.49%
0 1 0 0 1 1 0 1+6/32 84.21%
0 1 0 0 1 1 1 1+7/32 82.05%
0 1 0 1 0 0 0 1+8/32 80%
0 1 0 1 0 0 1 1+9/32 78.05%
0 1 0 1 0 1 0 1+10/32 76.19%
0 1 0 1 0 1 1 1+11/32 74.42%
0 1 0 1 1 0 0 1+12/32 72.73%
0 1 0 1 1 0 1 1+13/32 71.11%
0 1 0 1 1 1 0 1+14/32 69.57%
Description 0 1 0 1 1 1 1 1+15/32 68.09%
0 1 1 0 0 0 0 1+16/32 66.67%
0 1 1 0 0 0 1 1+17/32 65.31%
0 1 1 0 0 1 0 1+18/32 64%
0 1 1 0 0 1 1 1+19/32 62.75%
0 1 1 0 1 0 0 1+20/32 61.54%
0 1 1 0 1 0 1 1+21/32 60.38%
0 1 1 0 1 1 0 1+22/32 59.26%
0 1 1 0 1 1 1 1+23/32 58.18%
0 1 1 1 0 0 0 1+24/32 57.14%
0 1 1 1 0 0 1 1+25/32 56.14%
0 1 1 1 0 1 0 1+26/32 55.17%
0 1 1 1 0 1 1 1+27/32 54.24%
0 1 1 1 1 0 0 1+28/32 53.33%
0 1 1 1 1 0 1 1+29/32 52.46%
0 1 1 1 1 1 0 1+30/32 51.61%
0 1 1 1 1 1 1 1+31/32 50.79%
1 0 0 0 0 0 0 1+32/32 50%
For details, please refer to chapter “5.14 CABC Block”.
Restrictions SETEXTC turn on to enable this command.
Himax Confidential _P.237-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed
in whole or in part without prior written permission of Himax.

For Truly Only

October, 2011




+>HX8392-A

®
800RGBx1280dots, LTPS Mobile Single Chip Driver J H’nm
DATA SHEET V01
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
DBGO0[6:0]=0x40h,
DBG1[6:0]=0x3Ch,
DBGZ2[6:0]=0x38h, | DBGO0[6:0], DBG1[6:0],
Default Power On Sequence DBG3[6:0]=0x34h, | DBG2[6:0], DBG3[6:0],
S/W Reset DBG4[6:0]=0x33h, | DBG4[6:0], DBG5[6:0],
H/W Reset DBG5[6:0]=0x32h, | DBG6[6:0], DBG7[6:0],
DBG6[6:0]=0x2Bh, | DBG8[6:0]
DBG7[6:0]=0x24h,
DBG8[6:0]=0x22h
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6.2.70 SETPANEL (CCh)
CCH SETPANEL( Set panel related register)
DNC [ NRD [ NWR [D15-D8] D7 [ D6 | D5 [ D4 D3 D2 D1 DO HEX
Command 0 1 1 5 1 1 0 0 1 1 0 0 cc
Tt parameter 1 1 1 - - - - - SS_PANEL | GS_PANEL | REV_PANEL | BGR_PANEL -

Description0

This command is used to set setting of panel related register and make panel module meets below spec
from viewpoint of user

BGR_PANEL : The order of <R><G><B> dot color for module supplier, default value is stored in OTP. If
color filter of panel is <B><G><R> type, setting BGR_PANEL = 1, if color filter-of panel is <R><G><B>
type, setting BGR_PANEL = 0. This bit is to make panel module look like a <R><G><B> type panel
form the user viewpoint.

GS_PANEL: Specify the shift direction of gate driver output. When GS_PANEL = 0, the LTPS control
signal is normal scan. When GS_PANEL = 1, the LTPS control signal.is reverse scan.

SS_PANEL: Specify the shift direction of source driver output. When SS_PANEL = 0, the shift direction
from S1 to S800 When SS_PANEL = 1, the shift direction from S800 to S1.

REV_PANEL: Select the inversion of the display of all characters and graphics. This setting allows the
display of the same data on both normally-white and normally-black panels.

REV_PANEL = 1 normal-white panel

REV_PANEL = 0 normal-black panel

Restrictions SETEXTC turn on to enable this command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, SleepOut Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Power On Sequence SONEBMEL=0,
Default S/\W Reset GS_PANEL=Q, SS_PANEL, GS_PANEL,
H\W Reset REV_PANE=0, REV_PANE, BGR_PANEL
BGR_PANEL=0
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6.2.71 SETEQ (D4h)
D4H SETEQ( Set EQ function)
DNC | NRD | NWR | D15-D8| D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 1 0 1 0 0 D4
[ 1 parameter | 1 1 1 - - - - - EQ GR | EQ_GF - - -
This command is used to set setting of EQ function for gate driver control signal.
EQ_GR: The bit is set rise time EQ function.
EQ GR EQ of ris e time
0 Enable
Description0 1 Disable
EQ_GF: The bit is set fall time EQ function.
EQ GFE EQ of fall time
0 Enable
1 Disable
Restrictions SETEXTC turn on to enable this command
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Default Power On Sequence EQ_GR=1/
S/W Reset EQ_GF—l -
H/W Reset ~
Himax Confidential _P.240-
This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed _
in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



= HX8392-A Q..
800RGBx1280dots, LTPS Mobile Single Chip Driver \/ H’nm

DATA SHEET V01

6.2.72 SEGCKEQ: Set GCK EQ function (D5h)

D5H SETTE ( Set internal TE function)
DNC NRD NWR D15~D8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 0 1 0 1 0 1 D5
1% parameter | 1 1 1 : 0 0 0 0 0 0 0 0 00
2" parameter| 1 1 1 : 0 0 0 0 0 0 0 0 00
3% parameter | 1 1 B . EQ DELAY[7:0] -
EQ DELAY[7:0]: The timing definition of GCK EQ.
N_t9[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 Xx OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC,CLK
1 1 1 1 1 1 0 1 1012 x©SC CLK
1 1 1 1 1 1 1 0 1016 x ©SC'CLK
1 1 1 1 1 1 1 1 1020 x OSC €LK
Note: 1. COFF+ (2 x EQ_DELAY) <= RTN setting
<« COFF-CON——»
Description -
VDD3
GND
VCL
VGL
EQ DELAY EQ_DELAY
EQ_DELAY EQ_DELAY
Restrictions \,SETEXTC turn on to enable this command.
Status Availability
Redister Normal Mode On, Idle Mode Off, Sleep Out Yes
Avgilabilit Normal Mode On, Idle Mode On, Sleep Out Yes
y Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Status Default value OTP value
Default Power On Sequence
S/W Reset EQ_DELAY[7:0]= 0x08h | -
H/W Reset
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6.2.73 SETRGBCYC: Set RGB/Video mode panel driving  timing(RD8h)
D8H SETRGBCYC(Set RGB/Video mode panel driving timing)
DNC | NRD | NWR | D15~-D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO HEX
Command 0 1 1 - 1 1 0 1 1 0 0 0 EB
1st Parameter 1 1 1 - - - NW_PE[2:0] NWI[2:0] -
2nd Parameter : : D EN SHR[11:8]
3rd Parameter 1 1 1 - SHRJ[7:0] -
4th Parameter 1 1 1 - SPONJ7:0] -
5th Parameter 1 1 1 - SPOFF[7:0] -
6th Parameter 1 1 1 - CHR[7:0] -
7th Parameter 1 1 1 - CON[7:0]
8th Parameter 1 1 1 - COFF[7:0] -
9th Parameter 1 1 i . SHP[3:0] K 10 | -
10th Parameter 1 1 1 - CHP[3:0] CCP[3:0 -
11th Parameter 1 1 1 - N_t1[7:0] -
12th Parameter 1 1 1 - N t2[7:0] -
13th Parameter 1 1 1 - N_t3[7:0] -
14th Parameter 1 1 1 - N-.14{7:0] -
15th Parameter 1 1 1 - N t5[7:0] -
16th Parameter 1 1 1 - N_t6[7:0] -
17th Parameter 1 1 1 - N_t7[7:0] -
18th Parameter 1 1 1 . N_t8[7:0] .
19th Parameter 1 1 1 - N_t9[7:0] -
20th Parameter 1 1 i . ANV - [ A~ EOT[3:0] .
This command is used to get setting of display waveform,cyclesfor RGB mode or Video
mode.
NWI[2:0]: Inversion type setting.
NW_PE[2:0]: Inversion type setting,on partial-idle mode.
NwW2 NwW1 NWO Inversion type
0 0 0 Column inversion
0 0 1 1-dot inversion
0 1 (0] 2-dot inversion
0 1 1 4-dot inversion
1 0 0 Inhibit
1 0 1 Inhibit
1 1 0 Inhibit
1 1 1 Inhibit
SHR[11:0]: GSP Hsync Rise.
Description SHR_0[7:0] Start Pulse Output delay
0x000h 0 x HSYNC
0x001h 1 x HSYNC
0x002h 2 X HSYNC
0x003h 3 xHSYNC
0x004h 4 x HSYNC
0x005h 5 xHSYNC
OxFFEh 1022 x HSYNC
OxFFFh 1023 x HSYNC
SPONJ7:0]: GSP Pulse Delay.
SPON[7:0] Start Pulse Output delay
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
0x04h 16 x OSC CLK
0x05h 20 x OSC CLK
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OxFEh 1016 x OSC CLK
O0xFFh 1020 x OSC CLK
Note: 1. SPON[7:0] < SPOFF[7:0] < RTN[7:0]
SPOFF[7:0]: GSP Pulse width.
SPON][7:0] Start Pulse Output delay
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
0x04h 16 x OSC CLK
0x05h 20 x OSC CLK
OxFEh 1016 x OSC CLK
OxFFh 1020 x OSC CLK
Note: 1. SPON[7:0] < SPOFF[7:0] = RTNJ[7:0]
SHP[3:0]: Width of GSP High pulse.
SHP3 SHP2 SHP1 SHPO Start Pulse Width
0 0 0 0 1 x HSYNC
0 0 0 1 2 XHSYNC
0 0 1 0 3 xHSYNC
0 0 1 1 4 x HSYNC
0 1 0 0 5x-HSYNC
0 1 0 1 6:x HSYNC
1 1 1 0 15 x-HSYNC
1 1 1 1 16 X HSYNC
CHR[7:0]: CK Hsync Rise.
CHR[7:0] CK Pulse start output delay
0x000h 0 x HSYNC
0x001h 1 xHSYNC
0x002h 2 X HSYNC
0x003h 3 XxHSYNC
0x004h 4 x HSYNC
0x005h 5 X HSYNC
OXFFEh 510x HSYNC
OXFFFh 511 x HSYNC
CON][7:0]: "CK Pulse Delay.
CON[7:0] CK Pulse Output delay
0x00h 0 x OSC CLK
0x01h 4 xOSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
0x04h 16 x OSC CLK
0x05h 20 x OSC CLK
OxFEh 1016 x OSC CLK
O0xFFh 1020 x OSC CLK
Note: 1. CON[7:0] < COFF[7:0] = RTNI[7:0]
COFF[7:0]: CK Pulse width.
COFF[7:0] CK Pulse Output
0x00h 0 x OSC CLK
0x01h 4 x OSC CLK
0x02h 8 x OSC CLK
0x03h 12 x OSC CLK
0x04h 16 x OSC CLK
0x05h 20 x OSC CLK
OXFEh | 1016 x OSC CLK
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| OXFFh | 1020 x OSC CLK
Note: 1. CON[7:0] < COFF[7:0] = RTN[7:0]
CHPJ[3:0]: Width of CK High pulse.
CHP3 CHP2 CHP1 CHPO CK Pulse Width
0 0 0 0 1 x HSYNC
0 0 0 1 2 XHSYNC
0 0 1 0 3 X HSYNC
0 0 1 1 4 x HSYNC
0 1 0 0 5 X HSYNC
0 1 0 1 6 X HSYNC
1 1 1 0 15 x HSYNC
1 1 1 1 16 x HSYNC
CCPJ[3:0]: A Cycle of CK pulse.
CCP3 CCP2 CCP1 CCPO CK Pulse cycle
0 0 0 0 1 X HSYNC
0 0 0 1 2 X HSYNC
0 0 1 0 3. XHSYNC
0 0 1 1 4 XHSYNC
0 1 0 0 5 xHSYNC
0 1 0 1 6 X HSYNC
1 1 1 0] 15 x HSYNC
1 1 1 1 16 x HSYNC
N_t1[7:0]: The timing definition of t1.
N_t1[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t2[7:0]:*. The timing definition of t2.
N_t2[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t3[7:0]: The timing definition of t3.
N_t3[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 X OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
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1 1 1 1 1 1 0 0 | 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t4[7:0]: The timing definition of t4.
N_t4[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 | 1008:x0OSC.CLK
1 1 1 1 1 1 0 1 1012 x OSC'CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t5[7:0]: The timing definition of t5.
N_t5[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 xOSC CLK
0 0 0 0 0 0 1 0 8 X OSC CLK
0 0 0 0 0 0 1 1 12 x.0SC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0. | 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t6[7:0]:, The timing definition of t6.
N_t6[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t7[7:0] : The timing definition of t7.
N_t1[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
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N_t8[7:0]: The timing definition of t8.
N_t8[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 x OSC CLK
0 0 0 0 0 0 1 0 8 x OSC CLK
0 0 0 0 0 0 1 1 12 x OSC CLK
0 0 0 0 0 1 0 0 16 x OSC CLK
1 1 1 1 1 1 0 0 | 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x OSC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x OSC CLK
N_t9[7:0]: The timing definition of t9.
N_t9[7:0] Clock cycles
0 0 0 0 0 0 0 0 0 x OSC CLK
0 0 0 0 0 0 0 1 4 xOSC CLK
0 0 0 0 0 0 1 0 8x0SC.CLK
0 0 0 0 0 0 1 1 12x0SC CLK
0 0 0 0 0 1 0 0 16 X OSC CLK
1 1 1 1 1 1 0 0 1008 x OSC CLK
1 1 1 1 1 1 0 1 1012 x.0SC CLK
1 1 1 1 1 1 1 0 1016 x OSC CLK
1 1 1 1 1 1 1 1 1020 x.0SC CLK
EQTI[3:0]: Equalizing-period of TG output
EQT3 EQT2 EQT1 EQTO Clock cycles
0 0 0 0 0
0 0 0 1 4
0 0 1 0 8
0 0 1 1 12
0 1 0 0 16
0 1 0 1 20
0 1 1 0 24
0 1 1 1 28
1 0 0 0 32
1 0 0 1 36
1 0 1 0 40
1 0 1 1 44
1 1 0 0 48
1 1 0 1 52
1 1 1 0 56
1 1 1 1 60
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6.2.74 SETGAMMA: Set gamma curve related setting (E  0h)
EOH SETGAMMAR ( Set Gamma Curve Related Setting )
DNC NRD NWR | D15-D8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 0 0 0 0 EO
1% parameter 1 1 i s g s R_VRPO[5:0] XX
2" parameter 1 1 i s g s R_VRP1[5:0] XX
3" Parameter 1 1 i : : g R_VRP2[5:0] XX
4™ Parameter 1 1 i : : g R_VRP3[5:0] XX
5" Parameter 1 1 i s g s R_VRP4[5:0] XX
6" Parameter 1 1 i s g s R_VRP5[5:0] XX
7" Parameter 1 1 i : g R_PRPO[6:0] XX
8™ Parameter 1 1 1 . . R_PRP1[6:0] XX
9" Parameter 1 1 i s g s s R PKPO[40] XX
10" Parameter | 1 1 i s g s s R.PKP1[4:0] XX
11" Parameter 1 1 i : : g g R_PKP2[4:0] XX
12" Parameter | 1 1 i : : g g R-PKP3[4:0] XX
13" Parameter | 1 1 i s g s s R_PKP4[4:0] XX
14" Parameter | 1 1 i s g s s R_PKP5[4:0] XX
15" Parameter | 1 1 i : : g E R_PKP6[4:0] XX
16" Parameter | 1 1 i : : g > R_PKP7[4:0] XX
17" Parameter | 1 1 i s g s 4 R-PKP8[4:0] XX
18" Parameter | 1 1 i s g : R_VRNO[5:0] XX
19" Parameter | 1 1 i : : 2 R.VRN1[5:0] XX
20" Parameter | 1 1 i : : . R.VRN2[5:0] XX
21" Parameter | 1 1 i s g i R_VRN3[5:0] XX
22" Parameter | 1 1 i s g N R_VRNA4[5:0] XX
23" Parameter | 1 1 i : : \ R_VRN5[5:0] XX
24" Parameter | 1 1 1 - - R_PRNO[6:0] XX
25" Parameter | 1 1 1 - - R_PRN1[6:0] XX
26" Parameter | 1 1 i : g g g R_PKNO[4:0] XX
27" Parameter | 1 1 i s - / 4 R_PKN1[4:0] XX
28" Parameter | 1 1 i s g - s R_PKN2[4:0] XX
29" Parameter | 1 1 i E : \ g R_PKN3[4:0] XX
30" Parameter | 1 1 i g : - g R_PKN4[4:0] XX
31" parameter | 1 1 i - : = : R_PKN5[4:0] XX
32" parameter | 1 1 i J s : : R_PKN6[4:0] XX
33" Parameter | 1 1 i g - g g R_PKN7[4:0] XX
34" Parameter | 1 1 i : g g g R_PKNB8[4:0] XX
Register Positive Negative -
3 g Description
Groups Polarity Polarity
Center R_PRPO0 6-0 R_PRNO 6-0 Variable resistor (PRP/NO) for center adjustment
Adjustment R_PRP1 6-0 R_PRNL1 6-0 Variable resistor (PRP/N21)for center adjustment
R_PKPO 4-0 R_PKNO 4-0 32-to-1 selector (voltage level of grayscale 3)
R_PKP1 4-0 R_PKN1 4-0 32-to-1 selector (voltage level of grayscale 7)
R_PKP2 4-0 R_PKN2 4-0 32-to-1 selector (voltage level of grayscale 19)
Macro R_PKP3 4-0 R_PKN3 4-0 gg:oi se:ec:or (voIIIage IIevell off grayscalle 5523)f . —
Description || oo | Rekpas0 | R g so | el slecor (otege e ogrbscale 32 or posiive poary
R_PKP5 4-0 R_PKN5 4-0 32-to-1 selector (voltage level of grayscale 38)
R_PKP6 4-0 R_PKN6 4-0 32-to-1 selector (voltage level of grayscale 44)
R_PKP7 4-0 R_PKN7 4-0 32-to-1 selector (voltage level of grayscale 56)
R_PKP8 4-0 R_PKN8 4-0 32-to-1 selector (voltage level of grayscale 60)
R_VRPO0 5-0 R_VRNO 5-0 Variable resistor (VRP/NO)for offset adjustment
R_VRP1 5-0 R_VRN1 5-0 Variable resistor (VRP/N1)for offset adjustment
Offset R_VRP2 5-0 R_VRN2 5-0 Variable resistor (VRP/N2)for offset adjustment
Adjustment R_VRP35-0 R_VRN3 5-0 Variable resistor (VRP/N3)for offset adjustment
R _VRP4 5-0 R_VRN4 5-0 Variable resistor (VRP/N4)for offset adjustment
R_VRP5 5-0 R_VRNS5 5-0 Variable resistor (VRP/N5)for offset adjustment
Restriction SETEXTC turn on to enable this command.
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+>HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

2 Himax

DATA SHEET V01
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Power On Sequence | R_VRPO0[5:0]=0x04h, R_VRPO[5:0], R_VRP1[5:0],
S/W Reset R_VRP1[5:0]=0x0Ch, R_VRP2[5:0], R_VRP3[5:0],
H/W Reset R_VRP2[5:0]=0x0Dh, R_VRP4[5:0],"R_VRP5[5:0],
R_VRP3[5:0]=0x0Ah, R_PRPO0[6:0],-R “PRP1[6:0],
R_VRP4[5:0]=0x15h, R_ PKPRO[4:0]; R PKP1[4:0],
R_VRP5[5:0]=0x21h, R_ PKP2[4:0], R PKP3[4:0],
R_PRPO0[6:0]=0x0Dh, R_ PKP4[4:0], R_ PKP5[4:0],
R_PRP1[6:0]=0x19h, R_ PKP8[4.0], R_ PKP7[4:0],
R_ PKPO[4:0]=0x06h, R ~PKP8[4:0],
R_ PKP1[4:0]=0x0Ch, R_VRNO[5:0], R_VRN1[5:0],
R_ PKP2[4:0]=0x0Fh, R _VRNZ2[5:0], R_VRN3J[5:0],
R_ PKP3[4:0]=0x13h, R_VRNA4[5:0], R_VRN5[5:0],
R_ PKP4[4:0]=0x16h, R_PRPQ[6:0], R_PRP1[6:0],
R_ PKP5[4:0]=0x14h, R_ PKNOQ[4:0], R_ PKN1[4:0],
R_ PKP6[4:0]=0x15h, R__PKN2[4:0], R_ PKN3[4:0],
R_ PKP7[4:0]=0x0Dh, R_ PKN4[4:0], R_ PKN5[4:0],
Default R_ PKP8[4:0]=0x13h, R~ PKN6[4:0], R_ PKN7[4:0],

R_VRNO[5:0]=0x04h,

R_VRN1[5:0]=0x0Ch,
R_VRN2[5:0]=0x0Dh,
R_VRN3[5:0]=0x0Ah,
R_VRNA4[5:0]=0x15h,

R_VRN5[5:0]=0x21h,

R..PRNO[6:0]=0x0Dh,
R_PRN1[6:0]=0x19h,

R_ PKNO[4:0]=0x06h,
R_ PKN1[4:0]=0%0Ch;
R_ PKN2[4:0]=0xOFh,
R_ PKN3[4:0]=0x13h,
R_ PKN4[4;0]=0x16h,
R PKN5[4:0]=0x14h,
R_ PKN6[4:0]=0x15h,
R PKN7[4:0]=0x0Dh,
R PKN8[4:0]=0x13h

R_PKN8[4:0]
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++HX8392-A 2 Hi
800RGBx1280dots, LTPS Mobile Single Chip Driver %%/ mmax

DATA SHEET V01
6.2.75 SETGGAMMA: Set green gamma curve related set ting (E1h)
E1H SETGAMMAR ( Set Gamma Curve Related Setting )
DNC NRD NWR | D15-D8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 0 0 0 1 El
1% parameter 1 1 i s g g G_VRPO[5:0] XX
2" parameter 1 1 i s g g G_VRP1[5:0] XX
3" Parameter 1 1 i : : g G_VRP2[5:0] XX
4™ Parameter 1 1 i : : g G_VRP3[5:0] XX
5" Parameter 1 1 i s g g G_VRP4[5:0] XX
6" Parameter 1 1 i s g g G_VRP5[5:0] XX
7" Parameter 1 1 i : g G_PRPO[6:0] XX
8™ Parameter 1 1 1 . . G_PRP1[6:0] XX
9" Parameter 1 1 i s g g s G PKPO[4:0] XX
10" Parameter | 1 1 i s g g s G.PKP1[4:0] XX
11" Parameter 1 1 i : : g g G_PKP2[4:0] XX
12" Parameter | 1 1 i : : g g G-PKP3[4:0] XX
13" Parameter | 1 1 i s g g s G_PKP4[4:0] XX
14" Parameter | 1 1 i s g g s G_PKP5[4:0] XX
15" Parameter | 1 1 i : : g E G_PKP6[4:0] XX
16" Parameter | 1 1 i : : g > G_PKP7[4:0] XX
17" Parameter | 1 1 i s g g 4 G-PKP8[4:0] XX
18" Parameter | 1 1 i s g : G_VRNO[5:0] XX
19" Parameter | 1 1 i : : g G..VRN1[5:0] XX
20" Parameter | 1 1 i . g . G VRN2[5:0] XX
21" Parameter | 1 1 i s g i G_VRN3[5:0] XX
22" Parameter | 1 1 i s g \ G_VRNA4[5:0] XX
23" Parameter | 1 1 i : : Y G_VRN5[5:0] XX
24" Parameter | 1 1 1 - - G_PRNO[6:0] XX
25" Parameter | 1 1 1 - - G_PRN1[6:0] XX
26" Parameter | 1 1 i : g g g G_PKNO[4:0] XX
27" Parameter | 1 1 i s - / 4 G_PKN1[4:0] XX
28" Parameter | 1 1 i s g - s G_PKN2[4:0] XX
29" Parameter | 1 1 i E : \ g G_PKN3[4:0] XX
30" Parameter | 1 1 i g : 3 g G_PKN4[4:0] XX
31" parameter | 1 1 i - : : : G_PKN5[4:0] XX
32" parameter | 1 1 i J s : : G_PKN6[4:0] XX
33" Parameter | 1 1 i g - g g G_PKN7[4:0] XX
34" Parameter | 1 1 i : g g g G_PKN8[4:0] XX
Register Positive Negative -
3 g Description
Groups Polarity Polarity
Center G_PRPO0 6-0 G_PRNO 6-0 Variable resistor (PRP/NO) for center adjustment
Adjustment G_PRP1 6-0 G_PRNL1 6-0 Variable resistor (PRP/N21)for center adjustment
G_PKPO 4-0 G_PKNO 4-0 32-to-1 selector (voltage level of grayscale 3)
G_PKP1 4-0 G_PKN1 4-0 32-to-1 selector (voltage level of grayscale 7)
G_PKP2 4-0 G_PKN2 4-0 32-to-1 selector (voltage level of grayscale 19)
Macro G_PKP3 4-0 G_PKN3 4-0 gg:oi se:ec:or (voIIIage IIevell off grayscalle 5523)f . —
Description || pgoTe || G_pkpaso | o a0 | el scleto (otege Ve ogrscale 32 or posiive poary
G_PKP5 4-0 G_PKN5 4-0 32-to-1 selector (voltage level of grayscale 38)
G_PKP6 4-0 G_PKN6 4-0 32-to-1 selector (voltage level of grayscale 44)
G_PKP7 4-0 G_PKN7 4-0 32-to-1 selector (voltage level of grayscale 56)
G_PKP8 4-0 G_PKN8 4-0 32-to-1 selector (voltage level of grayscale 60)
G_VRPO0 5-0 G_VRNO 5-0 Variable resistor (VRP/NO)for offset adjustment
G_VRP1 5-0 G_VRN1 5-0 Variable resistor (VRP/N1)for offset adjustment
Offset G_VRP25-0 G_VRN2 5-0 Variable resistor (VRP/N2)for offset adjustment
Adjustment G_ VRP35-0 G_VRN3 5-0 Variable resistor (VRP/N3)for offset adjustment
G_VRP45-0 G_VRN4 5-0 Variable resistor (VRP/N4)for offset adjustment
G_VRP5 5-0 G_VRN5 5-0 Variable resistor (VRP/N5)for offset adjustment
Restriction SETEXTC turn on to enable this command.
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+>HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

2 Himax

DATA SHEET V01
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Power On Sequence | G_VRPO0[5:0]=0x04h, G_VRPOQ[5:0], G_VRP1[5:0],
S/W Reset G_VRP1[5:0]=0x0Ch, G_VRP2[5:0], G_VRP3[5:0],
H/W Reset G_VRP2[5:0]=0x0Dh, G_VRP4[5:0], G VRP5][5:0],
G_VRP3[5:0]=0x0Ah, G_PRPOQ[6:0],G ~PRP1[6:0],
G_VRP4[5:0]=0x15h, G_ PKPO[4:0]; G- PKP1[4:0],
G_VRP5[5:0]=0x21h, G_ PKP2[4:0];.G_ PKP3[4:0],
G_PRPO0[6:0]=0x0Dh, G_ PKP4[4:0], G_ PKP5[4:0],
G_PRP1[6:0]=0x19h, G_ PKPB6[4:0], G_ PKP7[4:0],
G_ PKPO[4:0]=0x06h, G PKP8[4:0],
G_ PKP1[4:0]=0x0Ch, G_VRNO[5:0], G_VRNL1[5:0],
G_ PKP2[4:0]=0x0Fh, G_VRNZ2[5:0], G_VRN3[5:0],
G_ PKP3[4:0]=0x13h, G_VRNA4[5:0], G_VRN5[5:0],
G_ PKP4[4:0]=0x16h, G_PRPQ[6:0], G_PRP1][6:0],
G_ PKP5[4:0]=0x14h, G_ PKNQ[4:0], G_ PKN1J[4:0],
G_ PKP6[4:0]=0x15h, G__PKNZ2[4:0], G_ PKN3J[4:0],
G_ PKP7[4:0]=0x0Dh, G_ PKN4[4:0], G_ PKN5J[4:0],
Default G_ PKP8[4:0]=0x13h, G PKN6[4:0], G_ PKN7[4:0],

G_VRNO[5:0]=0x04h,
G_VRN1[5:0]=0x0Ch,
G_VRNZ2[5:0]=0x0Dh,
G_VRN3[5:0]=0x0Ah,
G_VRN4[5:0]=0x15h,
G_VRN5[5:0]=0x21h,
G. PRNO[6:0]=0x0Dh,
G_PRN1[6:0]=0x19h;,
G_-PKNO[4:0]=0x06h,
G_ PKN1[4:0]=0x0Ch;
G_ PKN2[4:0]=0x0Fh,
G_ PKIN3[4:0]=0x13h,
G_ PKN4[4:0]=0x16h,
G- PKN5[4:0]=0x14h,
G_ PKN6[4:0]=0x15h,
G PKN7[4:0]=0x0Dh,
G .PKN8[4:0]=0x13h

G_ PKNB8[4:0]
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+>HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

2 Himax

DATA SHEET V01
6.2.76 SETBGAMMA: Set green blue curve related sett ing (E2h)
E2H SETGAMMAR ( Set Gamma Curve Related Setting )
DNC NRD NWR | D15-D8 D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 0 0 1 0 E2
1% parameter 1 1 i s g g B_VRPO[5:0] XX
2" parameter 1 1 i s g g B_VRP1[5:0] XX
3" Parameter 1 1 i : : g B_VRP2[5:0] XX
4™ Parameter 1 1 i : : g B_VRP3[5:0] XX
5" Parameter 1 1 i s g g B_VRP4[5:0] XX
6" Parameter 1 1 i s g g B_VRP5[5:0] XX
7" Parameter 1 1 i : g B_PRPO[6:0] XX
8™ Parameter 1 1 1 . . B_PRP1[6:0] XX
9" Parameter 1 1 i s g g s B PKPO[4:0] XX
10" Parameter | 1 1 i s g g s B.PKP1[2:0] XX
11" Parameter 1 1 i : : g g B_PKP2[4:0] XX
12" Parameter | 1 1 i : : g g B-PKP3[4:0] XX
13" Parameter | 1 1 i s g g s B_PKP4[4:0] XX
14" Parameter | 1 1 i s g g s B_PKP5[4:0] XX
15" Parameter | 1 1 i : : g E B_PKP6[4:0] XX
16" Parameter | 1 1 i : : g > B_PKP7[4:0] XX
17" Parameter | 1 1 i s g g 4 B-PKP8[4:0] XX
18" Parameter | 1 1 i s g : B_VRNO[5:0] XX
19" Parameter | 1 1 i : : g B .VRN1[5:0] XX
20" Parameter | 1 1 i : : . B.VRN2[5:0] XX
21" Parameter | 1 1 i s g i B_VRN3[5:0] XX
22" Parameter | 1 1 i s g \ B_VRNA4[5:0] XX
23" Parameter | 1 1 i : : Y B_VRN5[5:0] XX
24" Parameter | 1 1 1 - - B_PRNO[6:0] XX
25" Parameter | 1 1 1 - - B_PRN1[6:0] XX
26" Parameter | 1 1 i : g g g B_PKNO[4:0] XX
27" Parameter | 1 1 i s - / 4 B_PKN1[4:0] XX
28" Parameter | 1 1 i s g - s B_PKN2[4:0] XX
29" Parameter | 1 1 i E : \ g B_PKN3[4:0] XX
30" Parameter | 1 1 i g : 3 g B_PKN4[4:0] XX
31" parameter | 1 1 i - : : : B_PKNS5[4:0] XX
32" parameter | 1 1 i J s : : B_PKN6[4:0] XX
33" Parameter | 1 1 i g - g g B_PKN7[4:0] XX
34" Parameter | 1 1 i : g g g B_PKN8[4:0] XX
Register Positive Negative -
3 g Description
Groups Polarity Polarity
Center B_PRPO 6-0 B_PRNO 6-0 Variable resistor (PRP/NO) for center adjustment
Adjustment B_PRP1 6-0 B_PRN1 6-0 Variable resistor (PRP/N21)for center adjustment
B_PKPO 4-0 B_PKNO 4-0 32-to-1 selector (voltage level of grayscale 3)
B_PKP1 4-0 B_PKN1 4-0 32-to-1 selector (voltage level of grayscale 7)
B_PKP2 4-0 B_PKN2 4-0 32-to-1 selector (voltage level of grayscale 19)
Macro B_PKP3 4-0 B_PKN3 4-0 gg:oi se:ec:or (voIIIage IIevell off grayscalle 5523)f . —
Description || pgoeT® | o eeaso | o povsao | el scletor (otege Ve ofgrbscale 32 or posiive poary
B_PKP5 4-0 B_PKN5 4-0 32-to-1 selector (voltage level of grayscale 38)
B_PKP6 4-0 B_PKN6 4-0 32-to-1 selector (voltage level of grayscale 44)
B_PKP7 4-0 B_PKN7 4-0 32-to-1 selector (voltage level of grayscale 56)
B_PKP8 4-0 B_PKN8 4-0 32-to-1 selector (voltage level of grayscale 60)
B_VRPO 5-0 B_VRNO 5-0 Variable resistor (VRP/NO)for offset adjustment
B_VRP1 5-0 B_VRN1 5-0 Variable resistor (VRP/N1)for offset adjustment
Offset B_VRP2 5-0 B_VRN2 5-0 Variable resistor (VRP/N2)for offset adjustment
Adjustment B_ VRP3 5-0 B_VRN3 5-0 Variable resistor (VRP/N3)for offset adjustment
B_VRP4 5-0 B_VRN4 5-0 Variable resistor (VRP/N4)for offset adjustment
B_VRP5 5-0 B_VRNS5 5-0 Variable resistor (VRP/N5)for offset adjustment
Restriction SETEXTC turn on to enable this command.
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+>HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

2 Himax

DATA SHEET V01
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Power On Sequence | B_VRPO0[5:0]=0x04h, B_VRPO0[5:0], B_VRP1[5:0],
S/W Reset B_VRP1[5:0]=0x0Ch, B_VRP2[5:0], B_VRP3[5:0],
H/W Reset B_VRP2[5:0]=0x0Dh, B_VRP4[5:0], B _VRP5[5:0],
B_VRP3[5:0]=0x0Ah, B_PRPO0[6:0],-B "PRP1[6:0],
B_VRP4[5:0]=0x15h, B_ PKPO[4:0], B PKP1[4:0],
B_VRP5[5:0]=0x21h, B_ PKP2[4:0],, B/ 'PKP3[4:0],
B_PRPO0[6:0]=0x0Dh, B_ PKP4[4:0], B_ PKP5[4:0],
B_PRP1[6:0]=0x19h, B__PKP6[4:0], B_ PKP7[4:0],
B_ PKPO[4:0]=0x06h, B ~PKP8[4:0],
B_ PKP1[4:0]=0x0Ch, B_VRNO[5:0], B_VRN1[5:0],
B_ PKP2[4:0]=0x0Fh, B. VRNZ2[5:0], B_VRN3[5:0],
B_ PKP3[4:0]=0x13h, B VRNA4[5:0], B_VRN5[5:0],
B_ PKP4[4:0]=0x16h, B_PRPOQ]6:0], B_PRP1[6:0],
B_ PKP5[4:0]=0x14h, B_ PKNQ[4:0], B_ PKN1[4:0],
B_ PKP6[4:0]=0x15h, B_ PKN2[4:0], B_ PKN3[4:0],
B_ PKP7[4:0]=0x0Dh, B_ PKN4[4:0], B_ PKN5[4:0],
Default B_ PKP8[4:0]=0x13h, B~ PKN6[4:0], B_ PKN7[4:0],

B_VRNO[5:0]=0x04h,

B_VRN1[5:0]=0x0Ch,
B_VRN2[5:0]=0x0Dh,
B_VRN3[5:0]=0x0Ah,
B_VRN4[5:0]=0x15h,

B_VRN5([5:0]=0x21h,

B_.PRNO[6:0]=0x0Dh;
B_PRN1[6:0]=0x19h;

B_ PKNO[4:0]=0x06h,
B_ PKN1[4:0]=0x0Ch;
B_ PKN2[4:0]=0xO0Fh,
B_ PKN3[4:0]=0x13h,
B_ PKN4[4:0]=0x16h,
B_ PKN5[4:0]=0x14h,
B_ PKN6[4:0]=0x15h,
B PKN7[4:0]=0x0Dh,
B PKN8[4:0]=0x13h

B_ PKN8[4:0]

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

For Truly Only

-P.253-
October, 2011




+»HX8392-A 2 Hi
800RGBx1280dots, LTPS Mobile Single Chip Driver N mmax

DATA SHEET V01
6.2.77 SETCHEMODE (E3h)
E3H SETCHEMODE (Set color enhancement mode)
DNC | NRD | NWR [D15-D8| D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 0 0 1 1 E3
Tt parameter 1 1 1 - - - SE_MODE[1:0] BE_MODE[1:0] CE_MODEJ[1:0]
This command is used to set setting of color enhancement function.
SE_MODE[1:0]: The hit is set sharpness enhancement function.
SE_MODEJ1:0] Sharpness enhancement
00 Disable
01 Lower
10 Middle
11 High
BE_MODE[1:0]: The bit is set brightness enhancement function.
Description BE_MODE[1:0] Brightness enhancement
00 Disable
01 Lower
10 Middle
11 High
CE_MODEJ1:0]: The bit is set color enhancement function.
CE_MODE[1:0] Color enhancement
00 Disable
01 Lower
10 Middle
11 High
Restrictions SETEXTC turn on to enable this command
Status Availability
Normal Mode On, Idle Made Off, Sleep.Out Yes
Register Normal Mode On, Idle-Mode On, Sleep-Out Yes
Availability Partial Mode On,/Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle' Mode On, Sleep Out Yes
Sleep In Yes
Status Default/value OTP value
Default Power On-Sequence” 4 SE. MODE[1:0]=00,
SN Reset BE, MODE[1:0]=00, | -
H/MW Reset CE~MODE][1:0]=00
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+HX8392-A N

l ®
800RGBx1280dots, LTPS Mobile Single Chip Driver / H’nm
DATA SHEET V01
6.2.78 SETOTPKEY (E9h)
E9H SETOTPKEY
DNC NRD | NWR |D15-D8| D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 0 1 0 0 1 E9
[ 15 parameter 1 1 1 . OTP_KEYO[7:0] 00h
2" parameter 1 1 1 - OTP_KEY1[7:0] 00h
This command is used to set OTP key to enter or leave OTP program mode.
OTP_KEYO[7:0] -
OTP_KEY1[7:0] Description Note
OTP_KEYO0[7:0] = OXAAh
o OTP_KEY1[7:0] = 0x55h Enter OTP program mode
Description
OUEENCE [y S G Leave OTP program mode
OTP_KEY1[7:0] = 0x00h
1. If HX8392-A operate on OTP program mode,
Other value Invalid Then keep on"OTP program mode.
2. If HX8392-A operate on non-OTP program
mode,-Then'keep on non-OTP program mode.
Restrictions SETEXTC turn on to enable this command.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Default g/‘:xlveéec;re‘tseq”ence QTP_KEYO[7:0]=0x00h, |
H/W Reset OTP_KEY1[7:0]=0xQ0h
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** HX8392-A

800RGBx1280dots, LTPS Mobile Single Chip Driver

DATA SHEET V01
6.2.79 GETHXID (F4h)
FAH GETHXIC
DNC [ NRD [ NWR [D15-D8] D7 D6 D5 D4 D3 D2 D1 DO HEX
Command 0 1 1 - 1 1 1 1 0 1 0 0 F4
[ 1% parameter 1 1 1 - Himax ID[7:0] 92
Description This command is used to get Driver IC ID code.
Restrictions SETEXTC turn on to enable this command.
Status Availability
Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes
Partial Mode On, Idle Mode On, Sleep Out Yes
Sleep In Yes
Status Default value OTP value
Default Power On Sequence _
S/W Reset Himax ID[7:0] = 0x92h | N/A
H/W Reset
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+>HX8392-A

®
800RGBx1280dots, LTPS Mobile Single Chip Driver J H’nm
DATA SHEET V01
6.2.80 GETDB (F7h)
E7H GETDB

DNC [ NRD [ NWR [D15-D8] D7 D6 D5 D4 D3 D2 D1 DO HEX

Command 0 1 1 - 1 1 1 1 0 1 1 1 F7
[ 1% parameter 1 1 1 - DB[7:0] XX
Description This command is used to get DB[7:0] status.
Restrictions SETEXTC turn on to enable this command.
Status Availability

Normal Mode On, Idle Mode Off, Sleep Out Yes
Register Normal Mode On, Idle Mode On, Sleep Out Yes
Availability Partial Mode On, Idle Mode Off, Sleep Out Yes

Partial Mode On, Idle Mode On, Sleep Out Yes

Sleep In Yes

Status Default value OTPvalue

Default Power On Sequence

S/W Reset N/A N/A

H/W Reset
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7. Layout Recommendation
7.1 Layout Recommendation

7.1.1 Architecture 1 — Internal charge pumping circ  uit

AN

Figure 7.1: Layout Recommendation of Internal charg e pumping circuit
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7.1.2 Architecture 2 - HX5186-A
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Figure 7.2: Layout Recommendation of HX5186-A
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7.2 Maximum layout resistance

DATA SHEET V01

N Type MaX|m_um series Unit
resistance
VDD1 Power supply 5 Q
VDD2 Power supply 5 Q
VDD3 Power supply 5 Q
VSSD Power supply 5 Q
VSSA Power supply 5 Q
HS VCC Power supply 5 Q
HS VSS Power supply 5 Q
VSSAC Power supply 20 Q
BS[3:0] Input 100 Q
RDX, WRX_SCL, DCX, CSX, RESX Input 100 Q
HSYNC, VSYNC, DE, PCLK Input 100 Q
SDI Input 100 Q
SDO Output 100 Q
DBJ[23:0] Input + Output 100 Q
CABC_PWM_OUT,
TE, TEL,
PBCTL_A1, PBCTL_A2 Output 100 Q
PBCTL_B1, PBCTL_B2
VCSW1, VCSW2
VCOM Qutput 10 Q
HS CP,HS CN Input 6 Q
HS_DOP, HS_DON Input'+ Output 6 Q
HS D1P, HS DIN Input 6 Q
HS D2P, HS D2N Input 6 Q
HS D3P, HS D3N Input 6 Q
VDDD Capacitor Connection 5 Q
VDDDN Capacitor Connection 10 Q
VSP Capacitor Connection 10 Q
VSN Capacitor-Connection 10 Q
VSPR, VSNR Capacitor Connection 20 Q
VREF, VPP Capacitor Connection 20 Q
VGH, VGL, VCL, VGH_R Capacitor Connection 10 Q
HS LDO Capacitor Connection 10 Q
0OSC Input 100 Q
C11P, C11N, C12P, C12N,
C13P, C13N; C14P,; C14N,
e Capacitor Connection 5 Q
C17P, C17N, C18P, C18N,
C31P, C31N, C32P, C32N,
C41P, C41N, C42P, C42N
ggg ggém ggig ggim Capacitor Connection 20 Q
TESTI[2:0] Input 100 Q
VTESTOUTP, VTESTOUTN Output 100 Q
Table 7.1: Maximum Layout Resistance
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7.3 External Components Connection
Internal charge pumping mode:
Pad Name Symbol Connection gzl
Component Value
VCOM C1 Connect to Capacitor (Max 6V): VCOM ---(-)--=-| |--- (+)----- VSSA 2.2 yF
VGH C2 Connect to Capacitor (Max 25V): VGH ---(+)---| |--- (-)----- VSSA 1.0 yF
C3 Connect to Capacitor (Max 16V): VGL ---(+)----| |--- (-)----- VSSA 1.0 yF
VGL _ VF < 0.4V / 20mA @ 25°C,
D1 Connect to Schottky Diode(VR=30V): VSSA ---(-)---- €--- (+)--- VGL VR 230V (Recommended
diode: RB521S-30)
VCL C4 Connect to Capacitor (Max 6V): VCL ---(-)----| [--- (#)----- VSSA 1.0 yF
C21P - C21N C5 Connect to Capacitor (Max 16V): C21P ---(+)----| |--- (-)-----C21N 1.0 yF
C22P — C22N C6 Connect to Capacitor (Max 16V): C22P ---(+)----| |--- (-)-----C22N 1.0 yF
C23P — C23N Cc7 Connect to Capacitor (Max 16V): C23P ---(+)----| |--- (-)-----C23N 1.0 yF
C24P — C24N C8 Connect to Capacitor (Max 16V): C24P ---(+)----| |--- (-)-----C24N 1.0 yF
C41P — C41N C9 Connect to Capacitor (Max 6V): C41P ---(+)----| |--- (-)-----C41N 1.0 yF
C42P — C42N C10 Connect to Capacitor (Max 6V): C42P ---(+)----| |--- (-)-----C42N 1.0 yF
VSPR Cl1 Connect to Capacitor (Max 10V): VSPR ---(+)----| |--- (-)=-~=VSSA 1.0 yF
VSNR Ci12 Connect to Capacitor (Max 10V): VSNR ---(+)----] |--- (-)=--=-VSSA 1.0 yF
VDDD C13 Connect to Capacitor (Max 6V): VDDD ---(+)----| |-*--(=)-==--VSSA 1.0 yF
VDDDN Cl4 Connect to Capacitor (Max 6V): VDDDN ---(4)==--| |-<=/()-----VSSA 1.0 yF
VREF C15 Connect to Capacitor (Max 6V): VREF ---(-)-==-| |- (+)-=--- VSSA 1.0 yF
VSP C16 Connect to Capacitor (Max 10V):VSP «+(+)=-=| |-:2.(-)-----VSSA 2.2 yF
C17 Connect to Capacitor (Max 10V):VSN =-5(+)-==| |-== (-)-----VSSA 2.2 yF
VSN . VF < 0.4V / 20mA @ 25°C,
D2 Connect to Schottky Diode(VR230V):y VSN -=4(-)----] €--=(+)--- VGL VR 230V (Recommended
diode: RB521S-30)
VDD3 C18 Connect to Capacitor (Max 10V):'VDD3---(+)--==| |=-- (-)-----VSSA 1.0 yF
HS _LDO C19 Connect to Capacitor (Max.6V): HS.LDO ---(+)----| |-== ()==--HD_VSS 1.0 yF
Cl11P - C11N C20 Connect to Capacitor (Max6V): C11P ---(+)-=--).]--- (-)-----C11N 1.0 yF
C12P — C12N C21 Connect to Capacitor (Max 6V):/C12P ---(+)---+|.]--- (-)-----C12N 1.0 yF
C13P - C13N C22 Connect to Capacitor (Max 6V): C13P.--<(+)----| |--- (-)-----C13N 1.0 yF
C14P — C14N C23 Connect to Capacitor (Max 6V): C14P =(+)===-| |--- (-)-----C14N 1.0 yF
C15P - C15N C24 Connect to Capacitor.(Max 6V): CI5P---x(+)==--| |--- (-)-----C15N 1.0 yF
C16P — C16N C25 Connect to Capacitor (Max 6V): C16P ---(+)----| |--- (-)-----C16N 1.0 yF
Cl17P - C17N C26 Connect:to Capacitor (Max 6V): C17P-=--(+)----| |--- (-)-----C17N 1.0 yF
C18P — C18N c27 Connectito Capacitor (Max 6V): C18P ---(+)----| |--- (-)-----C18N 1.0 yF
C31P - C31N Cc28 Connectto Capacitor (Max10V): C23P ---(+)----| |--- (-)-----C23N 1.0 yF
C32P — C32N C29 Connect'to Capacitor (Max 10V): C24P ---(+)----| |--- (-)-----C24N 1.0 yF
VGH R C30 Connect to Capacitor(Max 25V): VGH R ---(+)----| |--- (-)----- VSSA 1.0 uyF
HX5186-A mode:
Pad Name Symbol Connection e
Component Value
VCOM Cl Connect to Capacitor (Max 6V): VCOM ---(-)----| |--- (+)----- VSSA 2.2 yF
VGH C2 Connect to Capacitor (Max 25V): VGH ---(+)----| |--- (-)----- VSSA 1.0 uF
C3 Connect to Capacitor (Max 16V): VGL ---(+)----| |--- (-)----- VSSA 1.0 uF
VGL VF < 0.4V / 20mA @ 25°C,
D1 Connect to Schottky Diode(VR=30V): VSSA ---(-)---- €--- (+)---- VGL VR 230V (Recommended
diode: RB521S-30)
VCL C4 Connect to Capacitor (Max 6V): VCL ---(-)----| |--- (+)----- VSSA 1.0 yF
C21P - C21N C5 Connect to Capacitor (Max 16V): C21P ---(+)----| |--- (-)-----C21N 1.0 yF
C22P — C22N C6 Connect to Capacitor (Max 16V): C22P ---(+)----| |--- (-)-----C22N 1.0 yF
C41P — C41N C9 Connect to Capacitor (Max 6V): C41P ---(+)----| |--- (-)-----C41N 1.0 yF
C42P — C42N C10 Connect to Capacitor (Max 6V): C42P ---(+)----| |--- (-)-----C42N 1.0 yF
VSPR Cl1 Connect to Capacitor (Max 10V): VSPR ---(+)----| |--- (-)-----VSSA 1.0 yF
VSNR C12 Connect to Capacitor (Max 10V): VSNR ---(+)----] |--- (-)-----VSSA 1.0 yF
VDDD C13 Connect to Capacitor (Max 6V): VDDD ---(+)----| |--- (-)-----VSSA 1.0 yF
VDDDN Cl14 Connect to Capacitor (Max 6V): VDDDN ---(+)----] |--- (-)-----VSSA 1.0 yF
VREF C15 Connect to Capacitor (Max 6V): VREF ---(-)----| |--- (+)----- VSSA 1.0 yF
VSP C16 Connect to Capacitor (Max 10V):VSP ---(+)----| |--- (-)-----VSSA 2.2 uF
C17 Connect to Capacitor (Max 10V):VSN ---(+)----| |--- (-)-----VSSA 2.2 uF
VSN _ VF < 0.4V / 20mA @ 25°C,
D2 Connect to Schottky Diode(VR=30V): VSN ---(-)----] €--- (+)---- VGL VR 230V (Recommended
diode: RB521S-30)
VDD3 C18 Connect to Capacitor (Max 10V): VDD3 ---(+)---- |--- (-)-----VSSA 1.0 yF
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HS _LDO C19 Connect to Capacitor (Max 6V): HS _LDO ---(+)----| |--- (-)----HS_VSS 1.0 yF
HX5186-A Ul Please refer HX5186-A datasheet -
HX5186-A C20 Please refer HX5186-A datasheet 1.0uF
HX5186-A C21 Please refer HX5186-A datasheet 1.0uF
HX5186-A C22 Please refer HX5186-A datasheet 1.0uF
VGH R C30 Connect to Capacitor (Max 25V): VGH R ---(+)----| |--- (-)----- VSSA 1.0 yF
Table 7.2: Adoptability of component
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8. Electrical Characteristics

8.1 Absolute maximum ratings

DATA SHEET V01

The absolute maximum ratings are list on Table 8.1. When used out of the absolute maximum
ratings, the LS| may be permanently damaged. Using the LSI within the following electrical
characteristics limit is strongly recommended for normal operation. If these electrical
characteristic conditions are exceeded during normal operation, the LSI will malfunction and

cause poor reliability.

Item Symbol Unit Value Note
Power Supply Voltage 1 VDD1~ VSSD v -0.3t0+3.6 Note"™®
Power Supply Voltage 2 VDD2 ~ VSSA V -0.310 +5.5 Note™®
Power Supply Voltage 3 VDD3 ~ VSSA V -0.3to +5.5 Note™ @
Power Supply Voltage 4 HI-?S_Y\?SC; Y, 0.3 to +3.6 Note! ®
Power Supply Voltage 5 VSP ~ VSSA v -0.310 +6.6 Note®™
Power Supply Voltage 6 VSSA ~ VSN Y 0to -6.6 Note'”
Power Supply Voltage 7 VGH ~ VSSA V -0.3 to/+25 Note®™
Power Supply Voltage 8 VSSA ~ VGL v 0t0-16 Note®
Operating Temperature Topr °C -40-t0 +85 Note™
Storage Temperature Tstg °C -55.t0 #110 Note™

Note: (1) VDD1, VSSD must be maintained.
(2) To make sure VDD1 = VSSD.
(3) To make sure VDD2= VSSA.
(4) To make sure VDD3= VSSA.
(5) To make sure HS_VCC = HS_VSS.
(6) To make sure VSP = VSSA.
(7) To make sure VSSA = VSN
(8) To make sure VGH = VSSA.
(9) To make sure VSSA =2VGL

VGH +|VGL| < 30V
(10) For die and waferpraduets, specified up t0.+85C.
(11) This temperature specifications apply-to the TCP package.

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

For Truly Only

Table 8.1:"Absolute maximum rating

-P.263-
October, 2011



+>HX8392-A

®
800RGBx1280dots, LTPS Mobile Single Chip Driver H’nm
DATA SHEET V01
8.2 DC characteristics
(vDD2=2.5 ~ 4.8V, VDD3=2.5 ~ 4.8V, VDD1=1.65~3.3V, T5=-40 ~ 85 °C)
ltem Symbol Unit Test Condition Min. Typ. Max. Note
Input high voltage Vi \'% VDD1=1.65 ~ 3.3V 0.7 Vop1 - VDD1 V
vVDD2= 2.5~ 3.3V
Input low voltage Vi \% VDD3= 2.5 ~ 3.3V 0 - 0.3 Vbp1 \%
VPP Vit v VPP 725V | 75v | 7.75v v
Vi Vv
Output high voltage _ )
(SDO, CABC_PWM_OUT) Vor1 \% lon =-1.0 mA 0.8 Vop1 VDD1 \Y,
Output low voltage VDD1=1.65 ~ 2.4V
(SDO, CABC_PWM_OUT) Vou \ lo. =1.0 mA Y i 0.2 Voo \
VSYNC, HSYNC - - 1 uA
S . lin UuA RESX, DCX_SCL, CSX,
Logic Hclzg?r:;\{d input RDX, WRX_SCL - 5 1 UA
| UA DBJ[23...0], SDI, DCX - - 1 uA
D DB[23...0] g 4 1 uA
VSYNC, HSYNC -1 - UA
| UA b
Logic Low level input - RFE[?))((VI\D/gé g(s:l)_( . - UuA
current | A |_DBI23...0], SDI, DCX 4 - uA
- DB[23...0] -1 S uA
Current consumption
- - 100
VDslgazr/]\O/lg}g;c\)/dseso Ty | KA VDD2/VDD3=2.8Y, uA
E: t = - ) VDD1=1.8V
urrent consumption Ta205eC
standby mode IsT(vDD1) HA N - = 3 uA
(VDD1-VSSD)
Current consumption
durls%gg/e\%s[t;nsgysrgode Ipp-stvopy | [HA VDD2/VDD3=2.8V, . - 50 UA
E: . . ) ) vVDD1=1.8V
urrent consumption Th £25°C
during Deep-standby mode [lpp-stvob1)| HA ¢ 5 = 3 uA
(VDD1-VSSD)
Note: 1. The VPP pin is open.on normal mode and.in-used.while OTP programming condition.
2. The GRAM data is eliminated under the Deep standby mode.
Table 8.2: DC characteristic
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8.3 AC characteristics

8.3.1 Reset input timing

Shorter than 5us

«—>] tRESW -
RESX \ 7‘ \ /|

tREST

A o -
Internal Status Normel Operation X Reseting X (Defaul fQINe5e)
Figure 8.1: Reset input timing
Symbol Parameter Rgliitsed Min. | Typ. | Max. Note Unit
tresw Reset low pulse width™ RESX 10 ¢ 4 - Us
) 5 , - When_reset is applied ms
treST Reset complete time® duridySlecy I_n mode_
) 170 N\ i When \reset is applied ms
during,/Sleep Out mode

Note: (1) Spike due to an electrostatic discharge on RESX line does not cause irregular, system reset according to the

table below.
RESX Pulse Action
Shorter than 5 gs Reset Rejected
Longerthan 10 ps Reset
Between 5 ps\and 10 ys | Reset Start

(2) During the resetting period, the display“will be blanked, (The display is entering blanking sequence, which
maximum time is 120 ms, when Reset Starts in.Sleep Out —mode. The display remains the blank state in Sleep
In —mode) and then returnsto Default condition-for HA\W reset.

(3) During Reset Complete.Time, ID2value in OTP will be latched to internal register during this period. This loading
is done every time when there is H/W reset'complete time (tREST) within 5ms after a rising edge of RESX.

(4) Spike Rejection also applies‘during a valid reset'pulse as shown below:

10ps

=
. .

Reset 15 accepted

L 10us )

by Anri : e ot et e P n g
T
I 20ns

Less than 20ns width positive spike will be rejected.

(5) When Reset is applied during Sleep In Mode.
(6) When Reset is applied during Sleep Out Mode.
(7) Itis necessary to wait 5Smsec after releasing RESX before sending commands. Also Sleep Out command cannot
be sent for 120msec.
Table 8.3: Reset timing

Himax Confidential -P.265-

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax. October, 2011

For Truly Only



> HX8392-A —

®
800RGBx1280dots, LTPS Mobile Single Chip Driver @““\%@/ H’nm
DATA SHEET V01

8.3.2 DSI D-PHY electrical characteristics

8.3.2.1 The Electrical Characteristics of D-PHY Lay er

In general, the DSI D-PHY may contain the following electrical functions: High-Speed
Receiver (HS-RX), Low Power Transmitter (LP-TX), a Low-Power Receiver (LP-RX), and the
Low-Power Contention Detector (LP-CD). Figure 8.2 shows the complete set of electrical
functions required for a fully featured PHY transceiver.

CLOCK

DATA i )
|
Lane Control [*—"SR
and \ |

interface Logic

£3
11

CONTROL =

Figure 8.2: Electrical functions.of a-fully D-PHY t  ransceiver

Where, the HS receiver-utilize low-voltage swing differential signaling for signal transmission.
The LP transmitter'and LP receiver serve as a low power signaling mechanism. The Figure
8.8 shows boththe HS and LP signal-levels on the left and right sides, respectively.

Because the HS-signaling levels.are below the LP low-level input threshold, Lane switches
between. Low-Power and High-Speed mode during normal operation.

———— — — — —— — ———— ——— —— — — — — —w\]OH MAX
LP RX
INPUT HIGH
LP RX
Threshold Region e — — — — — VIHHS
VILMAX ======Yf - gememcecoec ey
VILMAX _—r T VCMRXDC,MAX
LP RX LP Contention HS TX HS-RX
INPUT HIGH  Fault Threshold Input Range C_ommon mode
VILMIN input Rai
Y e N =—'=— — VCMRXDC,MIN
VOLMAX —
GND GND
VOLMIN i e—— e e e — RS 8 W Y
\ﬁf—/ %[_/ %/_/ N J
Y
Low Power Low Power Low Power High Speed
™> RX CD RX

Figure 8.3: Shows both the HS and LP signal levels
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8.3.2.2
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The Electrical Characteristics of Low-Powe r Transmitter

Low-Power transmitter shall be a slew-rate controlled push-pull driver. It is used for

driving the Lines in all Low-Power operating modes It is therefore important that the static
power consumption of a LP transmitter be as low as possible. Under tables list DC and AC

characteristic for LP-TX

Parameter Description Min. Typ. | Max. Unit Note
Voo Thevenin output low level -50 - 50 mV -
Vonu Thevenin output high level 1.1 1.2 1.3 V. -
Zoip QOutput impedance of LP-TX 110 - - Q (1)

Note: (1)Though no maximum value for Zo, 5 is specified, the LP transmitter-output.impedance shall
ensure the tg p/tr p Specification is met.

Table 8.4: LP Transmitter DC Specifications

Parameter Description Min. Typ. | Max. Unit Note
truplieLp 15%-85% rise time and fall time - - 25 ns (1)
T Transmitted length of any 83 ns TX _0SC=1
it Low —Power state period 415 ns TX_0OSC=0
Slew rate @ CLOAD = OpF - - 500/ mV/ns [(1),(3),(5),(6)
Slew rate @ CLOAD = 5pF - - 300 | mV/ns [(1),(3),(5),(6)
Slew rate @ CLOAD = 20pF - - 250 | mV/ns [(1),(3),(5),(6)
Slew rate @ CLOAD = 70pF - - 150 | mV/ns |(1),(3),(5),(6)
Slew rate @ CLOAD = 0to 70pkE
OV/dtsr (Falling Edge Only) 30 - - mV/ns | (1),(2),(3)
Slew rate @ CLOAD,/=0to 70pF
(Rising Edge Only) &L ) ) WS NOORD
Slew rate @ CLOAD =.01t0.70pF 30-0.075*
(Rising Edge Onlf) (VOJNST-700) | ° DA ORI
CiLoap Load capacitance 0 - 70 pF -

Note: (1) CLOAD includes the-low-frequency equivalent transmission line capacitance. The capacitance of TX and
RX are assumed to always be <10pF. The distributed line capacitance can be up to 50pF for a transmission
line with 2ns delay.

(2) When the outputvoltage is between.400 mV and 930 mV.

(3) Measured.as-average across any 50 mV segment of the output signal transition.

(4) Thisqparameter value can’be.lower. than TLPX due to differences in rise vs. fall signal slopes and trip levels
and-mismatches between Dp and Dn LP transmitters.

(5) This value represents a corner-point in a piecewise linear curve.
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(6) When'the output voltage is'in the range specified by VPIN(absmax).

(7) When the output voltage is between 400 mV and 700 mV.

(8) Where VO,INST is the instantaneous output voltage, VDP or VDN, in millivolts.
(9) When the output voltage is between 700 mV and 930 mV.

Table 8.5: LP Transmitter AC Specifications
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8.3.2.3 The Electrical Characteristics of Receiver

This part will contain two parts which High-Speed Receiver and Low-Power Receiver.
Because their have differential DC and AC characteristic, describe HS-RX first then describe
LP-RX.

8.3.2.4 High-Speed Receiver

The HS receiver is a differential line receiver. It contains a switch-able parallel input
termination, ZID, between the positive input pin Dp and the negative input; pin“Dn. Under
Tables list DC and AC characteristic for HS-RX.

Parameter Description Min. Typ. Max. Unit Note
VbTH Differential input high threshold - - 70 mV -
VioTL Differential input low threshold -70 - - mV -
ViiHs Single-ended input low voltage -40 . - mV (1)
ViHHs Single-ended input high voltage - - 460 mV (1)

Vewrxoe | Common-mode voltage HS receive mode 70 - 330 mV (1,2
Zp Differential input impedance 80 100 125 Q -

Note: (1) Excluding possible additional RF interference of 100mV peak.sine.wave beyond 450MHz.
(2) This table value includes a ground difference of 50mV.between the transmitter-and the receiver, the static
common-mode level tolerance and variations below450MHz
Table 8.6: HS Receiver.DC Specifications

Parameter Description Min. Typ. Max. Unit Note
AVeumrxmr | Common mode interference beyond 450 MHz - - 100 mMVpp (1)
Cem Common mode termination - - 60 pF (2)

Note: (1) AVCMRX(HF) is the peak amplitude of a sine wave superimpased on the receiver inputs.
(2) For higher bit rates a 14pF capacitor will be needed to meet the common-mode return loss specification.
Table 8:7: HS Receiver AC Specifications
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8.3.2.5 Low-Power Receiver

The low power receiver is an un-terminated, single-ended receiver circuit. The LP receiver is
used to detect the Low-Power state on each pin. For high robustness, the LP receiver shall
filter out noise pulses and RF interference. It is recommended the implementer optimize the
LP receiver design for low power. The LP receiver shall reject any input glitch when the glitch
is smaller than eSPIKE. The filter shall allow pulses wider than TMIN to propagate through
the LP receiver. The related diagram shows as Figure 8.4 Input Glitch. Rejection of
Low-Power Receivers. Besides, under tables list DC and AC characteristic for LRP-RX.

2*TLPX - y
eSpike :< > eSpike

|
|
| TMIN-RX 1 |
|
|

OUTPUT

Figure 8.4: Input Glitch Rejections of Low-Power Re  ceivers

Parameter Description Min. Typ. Max. Unit Note
Vi Logic 0 input threshold - - 550 mV -
Vi Logic Linput threshold 880 - - mV -
Table 8.8: LP Receiver DC Specifications
Parameter Description Min. Typ. Max. Unit Note
€spIKE Input pulse rejection - - 300 V.ps 1,2,3
TMIN-RX Minimum pulse width response 20 - - ns 4
VinT Peak-to-peak interference voltage - - 200 mV -
finT Interference frequency 450 - - MHz -

Note: (1) Time-voltage integration of a spike above VIL when being in LP-0 state or below VIH when being in LP-1 state
(2) An impulse less than this will not change the receiver state.
(3) In addition to the required glitch rejection, implementers shall ensure rejection of known RF-interferers.
(4) An input pulse greater than this shall toggle the output.
Table 8.9: LP Receiver AC Specifications
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8.3.2.6 Line Contention Detection

Contention can be inferred from any of the following conditions:

A. An LP high fault shall be detected when the LP transmitter is driving high and the pin

voltage is less than VIL.

B. An LP low fault shall be detected when the LP transmitter is driving low and the pad pin

voltage is greater than VILF.

Parameter Description Min. Typ. Max. Unit Note
V\uco Logic 1 contention threshold 450 - - mV -
Viico Logic 0 contention threshold - - 200 mV -
Table 8.10: Contention Detector DC Specifications
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8.3.2.7 High-Speed Data-Clock Timing

This section specifies the required timings on the high-speed signaling interface independent
of the electrical characteristics of the signal. The PHY is a source synchronous interface in
the Forward direction.

The Master side of the Link shall send a differential clock signal to the Slave side to be used
for data sampling. This signal shall be a DDR (half-rate) clock and shall have.one transition
per data bit time. All timing relationships required for correct data sampling. are defined
relative to the clock transitions. Therefore, implementations may use-frequency ‘spreading
modulation on the clock to reduce EMI.

The DDR clock signal shall maintain a quadrature phase relationship.to. the data signal. Data
shall be sampled on both the rising and falling edges of the-Clock signal. The term “rising
edge” means “rising edge of the differential signal, i.e €P.<CN, and similarly for “falling
edge”. Therefore, the period of the Clock signal shall~be the sumof.two successive
instantaneous data bit times. This relationship is shown.in Figure 8.5.

CP

CN

< 1 Data Bit Time=1Ul ’i( 1Data Bit Time=1Ul >»
UlinsT(1) H UlinsT(2)

«——— 1 DDR Clock Period = Ulinst(1) + UlinsT(2) ————»

Figure 8.5::\DDR Clock Definition

The same clock source is-used to generate the DDR Clock and launch the serial data. Since
the Clock and Data.signals propagate together over a channel of specified skew, the Clock
may be used directly to” sample the Data lines in the receiver. Such a system can
accommodate large instantaneous variations in Ul.

The allowed instantaneous Ul variation can cause large, instantaneous data rate variations.
Therefore, devices shall either accommodate these instantaneous variations with appropriate
FIFO logic outside of the PHY or provide an accurate clock source to the Lane Module to
eliminate these instantaneous variations.
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The UIINST specifications for the Clock signal are summarized in Table 8.11.
Parameter Symbol Min. Typ. Max. Unit Note
1), (2,
Ul instantaneous UlinsT - - 12.5 ns (3), (4),
(5). (6)

Note: (1) This value corresponds to a minimum 80 Mbps data rate.
(2) The minimum Ul shall not be violated for any single bit period, i.e., any DDR half cycle within a data burst.

(3) Maximum total bit rate is 850Mbps of 1 data lane 24-bit data format/ 630Mbps of 1 data lane 18-bit data
format/ 560Mbps of 1 data lane 16-bit data format.

(4) Maximum total bit rate is 1.7Gbps of 2 data lanes 24-bit data format/ 1.27Gbps of 2 data lane 18-bit data
format/ 1.13Gbps of 2 data lane 16-bit data format.

(5) Maximum total bit rate is 2Gbps of 3 data lanes 24-bit data format/ 1.5Gbps of 3 /data lane 18-bit data
format/ 1.33Gbps of 3 data lane 16-bit data format.

(6) Maximum total bit rate is 2Gbps of 4 data lanes 24-bit data format/ 1.5Gbps of‘4 data lane 18-bit data
format/ 1.33Gbps of 4 data lane 16-bit data format.

Table 8.11: Re verse HS Data Transmission Timing Pa /_rameters

The timing relationship of the DDR Clock differential signal/to-the Data differential signal is
shown in Figure 8.6. Data is launched in a quadrature relationship to the clock such that the
Clock signal edge may be used directly by the receiver to.sample the received data.

The transmitter shall ensure that a rising edge-of the DDR clock:is ‘sent during the first
payload bit of a transmission burst such that'the first payload bit can be sampled by the
receiver on the rising clock edge, the second bit.can be sampled on the falling edge, and all
following bits can be sampled on alternating-rising and falling edges.

All timing values are measured with respect to-the actual observed crossing of the Clock
differential signal. The effects due to variations'in.this level are included in the clock to data
timing budget.

Receiver input offset.and. threshold.-effects shall be accounted as part of the receiver setup
and hold parameters:.

Reference Time

+— Tserup—P¢— ThoLo—>

0.5Unst+

Tokew

CP
\ \
\ \
CN
| 1 Ulinst }
\ \
le d
| Tewkp |
Figure 8.6: Data to Clock Timing Definitions
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8.3.2.8 Data-Clock Timing Specifications

The Data-Clock timing specifications are shown in Table 8.6. Implementers shall specify a
value UIINST,MIN that represents the minimum instantaneous Ul possible within a
High-Speed data transfer for a given implementation. Parameters in Table 8.12 are specified
as a part of this value. The skew specification, TSKEW[TX], is the allowed deviation of the
data launch time to the ideal %2UIINST displaced quadrature clock edge. The setup and hold
times, TSETUP[RX] and THOLD[RX], respectively, describe the timing relationships between
the data and clock signals. TSETUP[RX] is the minimum time that data shall be present
before a rising or falling clock edge and THOLD[RX] is the minimum.time that data shall
remain in its current state after a rising or falling clock edge. The timing budget-‘specifications
for a receiver shall represent the minimum variations observable at.the.receiver for which the
receiver will operate at the maximum specified acceptable bit errorirate.

The intent in the timing budget is to leave 0.4*UIINST, i.e.0.2*UIINST ‘for degradation
contributed by the interconnect.

Parameter Symbol Min. Typ. Max. Unit Note
Data to Clock Setup Time [Receiver] TseTuPRX] 0.15 - - UIINST 1,2
Clock to Data Hold Time [Receiver] THoLDIRX] 0.15 - - UIINST 1,2

Note: (1) Total setup and hold window for receiver.of 0.3*UIINST.
(2) The Vdiff is 150mV.
Table 8.12: Datato Clock/Timing Specifications
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8.3.3 Timings for DSI Video mode
8.3.3.1 Vertical Timings

v T | ~

VFP VS VBP VFP
DB[23:0] |
B VBL i VDISP o
« P >
DE [ ]
o >

% X X C
DSI YR LERENENLE H 7 AT ATV
B B B B B B B B B B B B
S S S S S RGB dat S RGB date S S S
Packets P|s[P|s|P|s[P|s[P|s|P  lrlslp D P{s{Pls|Pls|P

Figure 8.7: Vertical Timings for DSI\Video mode I/F

Resolution=800x1280(VSSA=0V, VDD1=1.8V, VDD2=2.8V, /VDD3=2.8V, T,=25TC)

Item Symbol [Condition Min. Typ. Max. Unit
Vertical cycle VP - 1286 - - Line
Vertical low pulse width VS - 2 - Note(1) Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note(1) Line
Vertical data start point - VS+VBP 4 - Note(1) Line
Vertical blanking period VBL VS+VBP+VFP 6 - - Line
Vertical active area - VDISP - 1280 - Line
Vertical Refresh rate VRR - - 60 - Hz

Note: (1) TheVS.and VBP pulse-width are-related to GSPand GCK timing. The GSP and GCK must be set at
carresponding position‘for.LCD normal display. Also refer to setion 6.2.78 SETRGBCYC.

Resolution=768x1280 (VSSA=0V, VDD1=1.8V, VDD2=2.8V , VDD3=2.8V, Ty=25TC)

Item Symbol |Condition Min. Typ. Max. Unit
Vertical cycle VP - 1286 - - Line
Vertical low pulse width VS - 2 - Note(1) Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note(1) Line
Vertical data start point - VS+VBP 4 - Note(1) Line
Vertical blanking period VBL VS+VBP+VFP 6 - - Line
Vertical active area - VDISP - 1280 - Line
Vertical Refresh rate VRR - - 60 - Hz

Note: (1) The VS and VBP pulse width are related to GSPand GCK timing. The GSP and GCK must be set at
corresponding position for LCD normal display. Also refer to setion 6.2.78 SETRGBCYC.
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Resolution=720x1280 (VSSA=0V, VDD1=1.8V, VDD2=2.8V , VDD3=2.8V, T5,=25T)
Item Symbol [Condition Min. Typ. Max. Unit
Vertical cycle VP - 1286 - - Line
Vertical low pulse width VS - 2 - Note(1) Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note(1) Line
Vertical data start point - VS+VBP 4 - Note(1) Line
Vertical blanking period VBL VS+VBP+VFP 6 - - Line
Vertical active area - VDISP - 1280 - Line
Vertical Refresh rate VRR - - 60 - Hz

Note: (1) The VS and VBP pulse width are related to GSPand GCK timing. The GSP._and GCK must be set at
corresponding position for LCD normal display. Also refer to setion 6.2.78 SETRGBCYC.

Resolution=600x1024 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, Tx=25T)

Item Symbol |Condition Min. Typ. Max. Unit
Vertical cycle VP - 1030 - - Line
Vertical low pulse width VS - 2 - Note(1) Line
Vertical front porch VFP - 2 - - Line
Vertical back porch VBP - 2 - Note(1) Line
Vertical data start point - VS+VBP 4 - Note(1) Line
Vertical blanking period VBL VS+VBP+VFP 6 - - Line
Vertical active area - VDISP - 1024 - Line
Vertical Refresh rate VRR - - 60 - Hz

Note: (1) The VS and VBP pulse width are related-to'GSPand GCK timing. The GSP and GCK must be set at
corresponding position for LCD normal display. Also refer-to setion 6.2.78 SETRGBCYC.

Table 8.13; Vertical Timings for' DSI Video mode I/F

Himax Confidential

This information contained herein is the exclusive property of Himax and shall not be distributed, reproduced, or disclosed

in whole or in part without prior written permission of Himax.

For Truly Only

-P.275-
October, 2011



+>HX8392-A

®
800RGBx1280dots, LTPS Mobile Single Chip Driver H’nm
DATA SHEET V01
8.3.3.2 Horizontal Timings
DSI Packets BP |uss| BP Packed Pixel Stream Bp |Hss| B
(24-bit RGB)
‘HFP ‘HS HBP HFP
HS
P HDISP R
DE
DBJ[23:0] Invalid data Valid data Invalid data
e TIMNAANI Mﬂﬂwfmﬂﬂﬂﬂﬂf [
(PCLK depend on DSI 1
clock and data lanes) -

Figure 8.8: Horizontal Timing for DSI Video-mode I/ ./F

Resolution=800x1280 (VSSA=0V, VDD1=1.8V, VDD2=VDD3 =HS VCC=2.8V; T,=25T)

Item Symbol Condition Min. Typ. |[Max. |Unit
HS low pulse width HS - 5 - - DCK
Horizontal back porch HBP - 5 - - DCK
Horizontal front porch HFP - 5 - - DCK
Horizontal data start point - HS+HBP 2 - - us
Horizontal active area HDISP - - 800 - DCK
Resolution=768x1280 (VSSA=0V, VDD1=1.8V, VDD2=2.8V , VDD3=2.8V, T5,=25T)

Item Symbol Condition Min. Typ. [Max. |Unit
HS low pulse width HS - 5 - - DCK
Horizontal back-porch HBP - 5 - - DCK
Horizontal front porch HFP - 5 - - DCK
Horizontal data start point - HS+HBP 2 - - us
Horizontal'active area HDISP - - 768 - DCK
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Resolution=720x1280 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, Ty=25T)
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Item Symbol Condition Min. Typ. [Max. |Unit
HS low pulse width HS - 5 - - DCK
Horizontal back porch HBP - 5 - - DCK
Horizontal front porch HFP - 5 - - DCK
Horizontal data start point - HS+HBP 2 - - us
Horizontal active area HDISP - - 720 - DCK

Resolution=600x1024 (VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25T)

Item Symbol Condition Min. Typ. |[Max. |Unit
HS low pulse width HS - 5 - - DCK
Horizontal back porch HBP - 5 - - DCK
Horizontal front porch HFP - 5 - - DCK
Horizontal data start point - HS+HBP 2 - - us
Horizontal active area HDISP - - 600 - DCK

Table 8.14: Horizontal Timings for DSI Video mode |  /F
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9. Ordering Information

Part No. Package

PD: mean COG
e Rt xxx: mean chip thickness (um), (default: 250 pm)

10. Revision History

\Version Date Description of Changes

1. Remove “temporary” word and upgrade to Version 01.
(All pages)

2. Update VDD2, VDD3, VSSD pin number.(P.15)

3. Change PAD name from VDD2toVSSD.(P.17, P.18,
P.255, P256)

4. Change PAD name from VSNC-to VDD2.(P.17, P.18,
P.255, P25).

5. Update Note description of Figure 5.33 Panel driving
timing (P.107)

6. Update Register Default value.(P:135~P.139)

7. Update register description of STB,"VSP_EN,

2011/05/12 VSN_EN,VGH.EN, VGL_EN, VCL EN.
(P.205~P.206)

8. Update register description of GON, DTE, D[1:0]
(P-205~P.206)

9. Update register description of BTP[4:0] and
BTN[4:0].(P.207~P.208)

10.Add TX_OSC bit in BAh command.(P.136, P.229)

11.Update description of C2h command (P.231)

12.Add D4/.command.(P.136, P.240)

13.Update.7.1-Layout Recommendation.(P.255, P256)

14.Update Table 8.14 Hrizontal Timings for DSI Video

mode I/F.(P.273, P.274)

Update 3.4.1 Bump arrangement.(P.24)

Update Figure 5.25: OSC aritecture(P.61)

Add note for PWM_CLK.(P.234)

Add E3h command of color enhancement function.

(P.139, P.253)

Add F7h command of get DB[7:0] pin status. (P.139,

P.256)

Add note for Gamma voltage.(P.69)

Update BP/ FP/ BP_PE/ FP_PE setting.(P.214)

Update TX_OSC setting.(P.229)

Remove 1 pcs HX5186-A for external charge pump

2011/09/28 circuit.(P.258, P261)

Update Table 8.2: DC characteristic.(P.263)

Add TLPX timing characteristic.(P.266)

Add note for Data to Clock Timing Specifications

(P.272)

Add SETMIPI in OTP table.(P.117)

Add OTP programming delay time of block

program.(P.126)

Update B2h and D8h default value.(P.134, P.136)

Add TX_DELAY[1:0] in BAh command.(P.135, P228)

Add BFh command.(P.135, P.230)

Update D4h default value.(P.136, P.240)
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| | | 7. Add D5h command.(P136, P.241) |
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