ﬂ ELECTRONICS

KS0086
LCD Driver IC

INTRODUCTION

The KS0086 is a LCD driver LS| which is fabricated by low power
CMOS high voltage process technology.
In case of segment driver, it can be interfaced as 1-bit serial or
4-bit parallel by controller. In case of common
driver, dual type mode can be applicable. And in case of segment
mode application, power down function saves

power consumption.

FEATURES

» Power supply voltage : +5V + 10%, + 3V + 10%
» Supply voltage for display : 6 ~ 28V (VDD-VEE)
» 4-hit parallel / 1-bit serial data processing (In segment mode)

» Single mode operation / Dual mode operation (In common mode)
» Power down function (In segment mode)
» Applicable LCD duty : 1/64 ~ 1/256

» Interface

Driver

COM (cascade)

SEG (cascade)

KS0086

Another KS0086

» High voltage CMOS process
» 100 QFP and bare chip available

100QFP-1420C
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w KS0086

ELECTRONICS .
LCD Driver IC
BLOCK DIAGRAM
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LECTRONICS

E .
LCD Diriver IC
BLOCK DESCRIPTION
Name Function COM/SEG
Clock control Generates latch clock(LCK), shift clock(SCK) and control clock timing according | COM/SEG
to the input of CL1, CL2 and control inputs (CS, AMS).
In case of common driver application, this block generates shift clock(LCK) for
the common data bidirectional shift register.
Data latch control Determines the direction of segment data shift, and input data of each SEG
bidirectional shift register. In case of 4-bit segment data parallel transfer mode,
data is shifted by 4-bit unit.
In case of common driver application mode, data is transferred to the common
data shift register directly, so this block is not work.
Power down function Controls the clock enable state of current driver according to the input value of SEG

enable pin(ELB or ERB). If enable input value is "Low", every clock of the current
driver is enabled and the clock control block works. But if enable input is

"High", current driver is disabled and the input data value has no effect to the
output level. So power consumption can be lowered.

Output level selector Control the output voltage level according to the input control pin(M and COM/SEG
DISPOFFB)(refer to PIN DESCRIPTION).
20 x 4-bit segment data | Stores output data value by shifting the input values. SEG

bidirectional shift register |VWhen 1-bit serial interface mode application, all 80 shift clocks(SCK) are
needed to store all the display data.

But in case of 4-bit parallel transfer mode application,
only 20 clocks makes the role.
When common driver application mode, this block is not work.

80-bit data latch / common [In case of segment driver application, the data from the COM/SEG

data bidirectional shift 20x4-bit segment data shift register are latched for segment
register driver output. When single-type common driver application,

1-hit input data(from DL or DR pin) is shifted and latched

by the direction according to the SHL signal input. When

dual-type common application mode, 80-bit register are divided

by two blocks and controlled independently(refer to NOTE3).

80-bit level shifter Voltage level shifter block for high voltage part. the inputs of this block are logical| COM/SEG

voltage level and the outputs of this block are high voltage level value. And this
value is input to the driver.

80-bit 4-level driver Selects the output voltage level according to the M and latched data value. If the | COM/SEG
data value is "High" the driver output is selected voltage level(V0 or V5), and in
the reverse case the driver output value is non-selected level(V12 or V43). In
case of segment driver application, non-selected output value is V2 or V3. And
when common driver application, this value becomes V1 or V4.
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LECTRONICS

: LCD Driver IC
PIN CONFIGURATION
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ﬂ ELECTRONICS

KS0086
LCD Driver IC
PIN DESCRIPTION
PIN (NO) | INPUT NAME DESCRIPTION INTERFACE
CUTPUT
VDD (40) Operating Logical “High” input port(+5V + 10%, +3V + 10%)
VSS (42) Power Voltage 0V (GND) Power
VEE (32) Driver Supply |Logical “Low” for high voltage part
Voltage
VO, V12, v43 Input LCD driver Bias supply voltage input to drive the LCD. Power
V5 (33-36) output Bias voltage divided by the resistance is usually used as supply
voltage level |voltage source(refer to NOTE 2).
SC1~8C80| Output LCD driver  |Display data output pin which corresponds to the respective latch LCD
(1-30, output contents.
51-100) One of VO, V12, V34 and V5 is selected as a display driving
voltage source according to the combination of the latched data
level and M signal (refer to NOTE 1).
CL2 (47) Input Data shift clock [Clock pulse input for the bidirectional shift register. Controller
» In case of segment driver application, the data is shifted to 20 x
4-bit segment data shift register at the falling edge of this clock
pulse.
The clock pulse, which was input when the enable bit (ELB/ERB)
is not active condition, is invalid.
* In case of common driver application, the data is shifted to 80-bit
common data bidirectional shift register by the CL1 clock. So this
clock pin is not used(Open or connect this to VDD)
M (38) Input Alternate signal |Alternate signal input pin for LCD driving. Controller
for LCD driver |Normal frame inversion signal is input to this pin.
output
CL1(49) Input Data latch clock [s In case of segment driver application, this signal is used for Controller
latching the shift register contents at the falling edge of this clock
pulse.
CL1 pulse "High" level initializes power-down function block.
# In case of common driver application, CL1 is used as shifting
clock of common output data.
DISPOFFB Input Display off  |Control input pin to fix the driver output(SC1~SC80) to VO level, Controller
(39) control during "Low" value input. LCD becomes non-selected by VO level
output from every output of segment drivers and every output of
common drivers.
CS (37) Input |COM/SEG mode|When CS = "Low", KS0086 is used as 80-bit segment driver. -
dontrol When CS = "High", KS0086 is set to 80-bit common driver.
AMS (48) Input Application  |According to the input value of the AMS and the CS pin, Controller
mode select |application mode of KS0086 is different as below.
Cs AMS Application mode COM/SEG
L L 4-bit parallel interface mode SEG
L H 1-bit serial interface mode
H L single-type application mode COM
H H dual-type application mode
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KS0086
ELECTRONICS LCD Driver IC
PIN DESCRIPTION (continued)
PIN (NO) INPUT NAME FUNCITON INTERFACE
OUTPUT
D1 _SID, Input/ Display data |e In case of segment driver application, these pins are used as 4- controller
D2_DL, Output input / serial  |bit data input pin (when 4-bit parallel interface mode : AMS =
D3 DM, inputdata/ |"Low™), or D1_SID is used as serial data input pin and other pins
D4 DR left,right data |are not used. (Open or connect this to VDD)
(43-46) input - output | (when 1-bit serial interface mode : AMS = "High").
» In case of common driver application, the data are shifted from
D2 DL(D4 DR)to D4 DR(D2_DL), when single-type application
mode (AMS = "Low"). In dual-type application case, the data are
shifted from D2_DL and D3_DM (D4_DR and D3_DM) to D4-DR
(D2_DL). In each case the direction of data shift is determined by
SHL input. (refer to NOTE 3, NOTE4)
SHL (41) Input Shift direction [When SHL = "Low", data is shifted from left to right -
control When SHL = "High", the direction is reversed. (refer to NOTE 3)
ELB, ERB Input/ Enable data |s In case of segment driver application, only when enable input -
(50, 31) Output input/output  [(ELB or ERB) is "Low", the internal operation is enabled (power
down function). When several drivers are serially connected, the
enable state of each driver is shifted according to the SHL input.
(refer to NOTE 4)
» In case of common driver application, power down function is not
used. (Open)

NOTE 1. Output level control X:Don't care
M Latched data DISPOFFB Qutput level (SC1 ~ SCB80)
SEG Mode COM Mode

L L H V12(V2) V12(V1)

L H H Vo V5

H L H V43(V3) V43(V4)

H H H V5 Vo

X X L VO Vo
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ﬂ ELECTRONICS

KS0086

LCD Driver IC

NOTE 2. LCD driving voltage application circuit

(1) Segment driver application (CS="Low")

VDD VDD
° [
G VDD
H VO 1 vo
R3
|1 W1 to COM SEG1
[ L driver ~ to LCD Panel
Re SEG80
|1 V2 1 vi2
||( DR 7 KS0086
n-
1 3 ] v43
RS
| Y4 to COM
B N driver
RS
H Vs | vs VO, Vb Selection level
{( v8s V2,V3 Non-selection level
v j; * n = 9(when 1/64 duty) ~
m VEE 17(when 1/256 duty)
(2)Common driver application (CS="High”)
V0D VDD
f I
C VDD
e«
RS
|1 V1 . COM1
1 ] iz ~ to LCD Panel
R3 COMBO
|1 V2
11 ) to SEG KS0086
(n-4)R< driver
| V3
il [
RS
|| V4 ] vas
RS
H Vis) 1 v5 VO,V5 Selection level
VeS8 V1,V4 Non-selection level
AV
Ii7 VEE * n = G(when 1/64 duty) ~

17(when 1/256 duty)
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ELECTRONICS .
LCD Driver IC
NOTE 3. Data shift direction according to control sighals
(1) When CS = “Low” (segment driver application)
AMS SHL Application Data direction Input
mode pin
§$ 3 8§88 8 8 8 S
8 0 6 0 e CC CC CC CC
1 2 3 4 7 7 7 7 7 7 7 8
3 4 586 7 8 9 0
Djojfojo pDjojo o jojojojo
L 1921304 .- 112184112 ]38 |4
\ N
D1 ) . . -
4-bit N2 Shift direction
patallel D3 T Tast data first data
data D4 D1_SID
L D2_DL,
transfer D3 DM,
mode S S S S S8 8 5 5 8 88 D4 DR
C G C @ +oerrareeanans c ¢ ¢ ¢ ¢ ¢ ¢ ¢
(SEC) 1 2 8 4 v 7 7 7 7 7 7 8
3 4 56 7 8 9 0
Dfgojo|]oO Djo O JO D D D JO
H 413120100 4131211141312 |1
Y
Errr—
. Shift direction D2
first data D3| last data
D4
SIS QIS|S SIS |S ]S
clelele clelcle]c]e|c]e
CLC GG e 171701115 s
L 3415161718 191]0
1-bit last data (D1_SID) Shift direction first data
serial
H data D1_SID
transfer
mode sls 1sls slslsls|s|s]sls
(COM) clclcfclcyc]c]c
H (1: g g g .............. 717171717171 71s8
3141516 Q171819])0
first data Shift direction lazt data (TDLS\D)
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w KS0086
ELECTRONICS .
LCD Driver IC
(2) When CS="High” (common driver application)
AMS SHL Application Data direction Input
mode pin
Shiftdirection
slsls SISIS]IS|S|S S|IS|S D2 DL,
cjcjcjciycic ClCc|cC T
L 1515 13l3la]al2]a 171718 D3_DM,
gl1o101112183 81910
} } y
dual-type input datal input dataz? output data?
H mode
(COM)
Shiftdirection
slsls SIS|S|S|S]|S S|S]S
clclc GClcJcjlclc|c GlC]C
H 11213 131314141414 471718 D4 DR,
glojofjt1|12]3 gl1gj]o D3 DM
outputdatad inputdatad] inputdatai
(D2_DL) (D3_DM) (D4_DR)
Shift  direction
sls1s1s sisIsls|s1s |5 |s
L eS|l T 1THEEELE D2 DL
slalsls |73 )9 o —
single-type e —— ouEpUt ‘data
application (D2_DL) (D4_DR)
L mode
(COM)
Shift direction
SIS IS |SES SIS ]S
o F R clelcleclelc]c]e
H il21slal e 171717017171 718 D4 DR
34|56 718|91]0 -
output data input  data
(D2_DL) (D4_DR)
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ELECTRONICS .
LCD Driver IC
NOTE 4. Usage of data pins
COM/SEG Application mode SHL Data interface pin
(CS pin) (AMS pin) D1_sID D2_DL D3_DM D4_DR
4-bit parallel
SEG interface mode X D1 (input 1) D2 (input 2) D3 (input 3) D4 (input 4)
CS =" (AMS =“L"
1-bit serial
interface mode X SID  (input) open
(AMS = "H")
DL (input DR (output
single-typ L open (inputy open (output)
application mode
(AMS = “L") H DL (output) DR (input)
COM
DL (input 1 DM (input 2 DR (output 2
(€S = *H" duaktype L open (input 1) (input 2) (output 2)
application mode
(AMS = “H H DL (output 2) DM (input 2) DR (input 1)
* X = dont't care
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ﬂ ELECTRONICS

KS0086
LCD Driver IC
MAXIMUM ABSOLUTE LIMIT
Characteristics Symbol Value Unit
OperatingVoltage Voo -03~+7.0
Driver Supply Voltage Viep 0~+30 vV
Input Voltage Vin -0.3~VDD+0.3
Operating Temperature Toer -30 ~ +85 °C
Storage Temperature Tste 55~ +150

Voltage greater than above may result in damage to the circuit.
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@ KS0086
ELECTRONICS

LCD Driver IC

ELECTRICAL CHARACTERISTICS
DC Characteristics

(1) SEGMENT DRIVER APPLICATION (VSS =0V, Ta=-30 ~ +85°C)
Charateristics Symbol Condition Min Typ Max Unit
Operating VDD - 2.7 - 55
Voltage 1 Vico Vi = VDD-VEE 6 - 28 v
Input Voltage (*1) Viu - 0.8vDD - VDD
Vi - 0] - 0.2vDD
Output Voltage (*2) Vo lon = -0.4mA vDD-0.4 - - vV
VoL loL = 0.4mA - - 04
Input Leakage lLke1 Vin=VDD ~ VSS -10 - 10 LA
Current 1 (*1)
Input Leakage likez Vin=VDD ~VEE -25 - 25
Current 2(*3)
On Resistance (*4) Ron lon = 100pA - 2 4 KQ
IsTe VSS - - 100 LA
Supply Current (*5) lbp fer1 = 32KHz VDD=5V - - 5 mA
fu = 80Hz VDD=3V - - 2
lee VDD=5V - - 500 LA
NOTES

(*1) Applied to CL1, CL2, ELB, ERB, D1_SID ~ D4_DR, SHL, DISPOFFB, M, CS, AMS
(*2) ELB, ERB
(*3) VO, V12, V43, V5
(*4) V cp=VDD-VEE, VO=VDD=5V, V5=VEE=-23V
V12=VVDD-2/n(Vcp), V43=VEE+2/n(V cp), n = 17 (1/256 duty, 1/17 bias)
(*5) VO=VDD, V12=1.71V(VDD=5V) or -0.06 V(VDD=3V),
V43=-19.71V(VDD=5V) or -19.94V(VDD=3V), V5=VEE=-23V, no-load condition (1/256 duty, 1/17 bias)
4-bit parallel interface mode
ISTBY : VDD=5V, fCL2=5.12MHz, SHL=VSS, DISPOFFB=VDD, M=VSS, display data pattern = 0000
IDD : VDD=3V, fCL2=4MHz, display data pattern = 0101
VDD=5V, fCL2=5.12MHz, display data pattern = 0101
IEE : VDD=5V, fCL2=5.12MHz, display data pattern = 0101, VEE
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@ KS0086
ELECTRONICS

LCD Driver IC
DC Characteristics (continued)
(2) COMMON DRIVER APPLICATION (VSS = 0V, Ta=-30 ~ +85°C)
Charateristics Symbol Condition Min Typ Max Unit
Operating VDD - 27 - 55
Voltage 1 Vico V\ny = VDD-VEE 6 - 28 \Y
Input Voltage (*1) Viy - 0.8vDD - VDD
Vi - 0 - 0.2vDD
Qutput Voltage (*2) Vou lon = -0.4mA VvDD-0.4 - - V
Vo|_ |o|_ =0.4mA - - 0.4
Input Leakage |kt Vin=VDD ~ VSS -10 - 10 LA
Current 1 (*1)
Input Leakage lLka2 Vin= VDD ~ VEE -25 - 25
Current 2(*3)
On Resistance (*4) Ron lon = 100UA - 2 4 KQ
Iste VSS pin - - 100 LA
Supply Current (*5) oo forr = 32KHz VDD=5V - - 200
fu = 80Hz VDD=3V - - 120
lee VDD=5V - - 150
NOTES
(*1) Applied to CL1, D2_DL1~D4-DR, SHL, DISPOFFB, M, CS, AMS
(*2) D2_DL1,D4_DR pin
(*3) VO, V12, V43, V5 pin
(*4) V.co=VDD-VEE, V0=VDD=5V, V5=VEE=-23V
V12=VDD-1/n(V cp), V43=VEE+1/n(V cp), n = 17(1/256 duty, 1/17 bias)
(*5) VO=VDD, V12=3.35V(VDD=5V) or 1.47V(VDD=3V),
V43=-21.35V(VDD=5V) or -21.47V(VDD=3V), V5=VEE=-23V, no-load condition (1/256 duty, 1/17 bias)
single-type mode operation.
ISTBY : VDD=5V, SHL=VSS, DISPOFFB=VDD, M=VSS, display data pattern = 0000
IDD : VDD=3V, display data pattern = 0101
VDD=5V, display data pattern = 0101
|IEE : VDD=5V, display data pattern = 0101, VEE
CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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LECTRONICS

E LCD Driver IC

AC Characteristics

(1) SEGMENT DRIVER APPLICATION
(VSS =0V, Ta = -30 ~ +85°C)

Characteristics Symbol Conditions VDD=5V + 10% VDD=3V + 10% Unit
MIN | TYP | MAX | MIN | TYP | MAX

Clock Cycle Time tey Duty = 50% 125 - - 250 - -
Clock Pulse Width twek - 45 - - 95 - -
Clock Rise/Fall Time tr/tr - - - 30 - - 30
Data Set-Up Time tosu - 30 - - 65 - -
Data Hold Time ton - 30 - - 65 - -
Clock Set-Up Time tcsu - 80 - - 120 - - ns
Clock Hold Time ten - 80 - - 120 - -
Propagation Delay Time to ELE Output - - 60 - - 125

ERB Output 60 125
ELB, ERB Set-Up Time tsu ELB Input 30 - - 65 - -

ERB Input 30 65

DISPOFFB Low Pulse Time twL - 1.2 - - 12 - - us
DISPOFFB Clear Time teo - 100 - - 100 - - ns
M- OUT trp1 - - 1.0 - - 1.2
Propagation Delay Time
CL1-OUT tro2 CL = 15pF - - 1.0 - - 1.2 us
Propagation Delay Time
DISPOFFB-OUT tros - - 1.0 - - 1.2
Propagation Delay Time
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ELECTRONICS LCD Driver IC

AC Characteristics (continued)

(2) COMMON DRIVER APPLICATION
(VSS =0V, Ta = -30 ~ +85°C)

Characteristics Symbol Conditions VDD=5V + 10% VDD=3V + 10% Unit

MIN | TYP | MAX | MIN | TYP | MAX

Clock Cycle Time tey Duty = 50% 250 - - 500 - -

Clock Pulse Width twckH - 45 - - 95 - -

Clock Rise/Fall Time tr/te - - - 50 - - 50 ns

Data Set-Up Time tpsu - 30 - - 65 - -

Data Hold Time ton - 30 - - 65 - -

DISPOFFB Low Pulse Width tw - 1.2 - - 1.2 - - us

DISPOFFB Clear Time tco - 100 - - 100 - - ns

Output Delay Time toL - - 200 - - 250

M- OUT trp1 - - 1.0 - - 1.2

Propagation Delay Time

Cl1-OuUT tro2 CL= 15pF - - 1.0 - - 1.2 us

Propagation Delay Time

DISPOFFB-OUT tros - - 1.0 - - 1.2

Propagation Delay Time
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KS0086
LCD Driver IC

AC Characteristics (continued)
(3) SEGMENT DRIVER APPLICATION TIMING

CL1

cLz2

D1_S10~D4_DR

DI SPOFFB

CL1

cLz2

ELB,ERB
(Output1)

ELB,ERB
(Input2)

oL

DISPOFFB

SC1~SC80
(Latched data)

0.8vDD N 0.8v0D
0.2vDD I Tury 0.2vDD
- tesy - oy
|l 05U
0.8vDD 0.8vDD
0.2v0D 0.2vDD
t
1 2 19 20

0.8vVDD
0.2vDD

teos

| tepe -
0.2VD
0.8YDD
0.2vDD
I troa
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ELECTRONICS

KS0086
LCD Driver IC

AC Characteristics (continued)

(4) COMMON DRIVER APPLICATION TIMING

tey
0.8V0D A= ! 0.8VDD
e 0.2V0D Lok Xr 0.2V0D
t j-— — et — |<—t,:
tos - ton -l
0.8VDD 0.8VDD
(1) DI 0.2DD 0.2v0D
- tﬂl .
0.8vDD
(1) DO 0.9%00
- tuor - tep -
DISPOFFB
(*1) When single-type interface mode
DI => D2_DL(SHL="L"), D4_DR(SHL="H")
DO => D4_DR{SHL="L"), D2_DL(SHL="H")
When dual-type interface mode
DI => D2_DL and D3_DM(SHL="L"), D4_DR and D3_DM(SHL="H")
DO => D4_DR(SHL="L"), D2_DL(SHL="H")
¥ 0.8V0D
M
= 0.2V0D
- 1oy >
cL1 ﬁ‘ e -
0.2VD0K
0.8vVDD
D|SPOFFB 0.2v0D
[ tros
5C1~3€80
(Latched data)
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ELECTRONICS LCD Driver IC

POWER DOWN FUNCTION

In order to reduce the power consumption, in case of cascade connection of segment mode drivers, KS0086 has a “power down

function”.
SHL Enable Enable Current driver staus The other drivers staus
input output
L ERB ELB While ERB = “Low”, current driver Disabled
is enabled.
H ELB ERB While ELB = “Low”, current Disabled
driver is enabled.

* In case of common driver application, power down function does not work.

ol |
e UL U UUL U]

ELB1(Input1)

ERB1/ELB2
(Cutput1/input2) __ | : o =

ERB2/ELB3
(Output2/Input3)

ERB3/ELB4
(Output3/Input4)

ELB4(Output4)

NOTE 1) SHL ="High" (ELB = Input, ERB = Output)
Current KS0086's ERB must be connected to the next KS0086's ELB.

2) When 4-bit parallel interface mode : n = 20
When 1-bit serial interface mode : n = 80
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LCD Driver IC

TIMING DIAGRAM
(1) 4-bit PARALLEL MODE INTERFACE SEGMENT DRIVER

When SHL = "Low"
19 20 1 2 3 - ----- 19 20 1 2

oL EREEREEEE [}

é

D1.SID :X sC73 X SC77 X s X scs Xscg X sc73X SC??X s X SC5 X:
D2_DL :X sC74 X 8078 X sc2 X sc8 Xscwo X SC74X SC?SX sc2 X SC6 X:
D3_DM :X SC75 X SC79 X sC3 X sc7 XSCH X SC75X SC?QX sc3 X sc7 X:
D4_DR :X SC76 X SC80 X SC4 X scs Xsmz X scmX SCSOX sc4 X sc8 X:
ERB(Input)
ELB(Output)
CL1
A
SG1~SCG80 X
When SHL = "High"

" EnlnEnEE nEnEnEE
D1_SID :X 3C8

SC76 3C72 3C8 SC80 SC76

2D € D
i 0 £ &
T 5 €0 0
D C

X X
X=X
Y Y
X X

SCT4

SC73 SCE9 SC5 SCPT SCT3

aininin

ELB( Input)
ERB(Output)
cL1
Y
SC1~8G80 X
CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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@ KS0086
LECTRONICS

E LCD Driver IC

(2) 1-BIT SERIAL MODE INTERFACE SEGMENT DRIVER
When SHL = "Low"

79 80 1 2 3 - 79 80 1 2

CcL2

A A A Y Y Y A \ A

D1.SID x SC79 XSCBO X sl X SC2 Xsc3 X sc79X SCBOX SC1 X sc2 x

ERB( Input)

ELB{Output)

cL1

SC1~5C80 X

When SHL = "High"

79 80 1 2 3 - - - - - - 79 80 1 2

cL2 Y ] L 3 i 3 ¥ \ ¥

D1.SID x SC2 X SC1 XSCBO XSC79 XSC78 X SC2 X sC1 XSCSO XSC79 x

ELB( Input)

ERB(OQutput)

CL1

SC1~5C80 X

CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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ELECTRONICS

KS0086
LCD Driver IC

(3) SIGNAL-TYPE INTEFACE MODE COMMON DRIVER
When SHL =

cL

D2_DL

D4_DR

COM_DATA1

COM_DATA2

COM_DATA3

COM_DATA79

I Py

T~

COM_DATA80

When SHL

cLA1

Current driver's

LN

COMMON area

D4_DR

D2_DL

COM_DATA1

COM_DATAZ

COM_DATA3

COM_DATAYQ

COM_DATABO

/

Current driver's

COMMON area

CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice.

21/29 Page

(C) 1997 SAMSUNG Electronics

Printed in Korea



w KS0086

ELECTRONICS LCD Driver IC

(4) DUAL-TYPE INTERFACE MODE COMMON DRIVER

When SHL = "Low"
1 2 3 ---- 39

RIS S N SN 0 A SN 200 0 ¢ SN M A
D2_DL [ 11
paoM _ [ | |
D4_DR ]
COM_DATA [ ]
COM_DATA? [ 1]
COM_DATA3 [ ]

COM_DATA39 [
COM_DATA40 [
COM_DATA41 [ ]

COM_DATA42 [ ]

COM_DATA43 [

COM_lDATA79 |
COM_DATA80 | |

When SHL = "High"

1 2 3 - ---39 4 ------- 1 2 3 ----39 40

et _ [y [ Ji [ 11 It
D2_DL ]
psom [ | ]
D4_DR [ 1]
COM_DATA1 [ ]

COM_DATA2 |
COM_DATA3 ]

COM_DATA39
COM_DATA40 |

COM_DATA41 |
COM_DATA42 |

COIVI_?ATA43 l_l

COM_DATA79
COM_DATA80 |

CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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@ KS0086
LECTRONICS

E LCD Driver IC

(5) COMMON / SEGMENT DRIVER TIMING (1 /200 DUTY)

199 200 1 - - - 200 1 ------ 199 200 1T --- 199 200
oL [V [ 1 ] [1 v [ [ T
e X X X X X XX
M
COM_DATA1

I
COM_DATA199

COM_DATAZ200

COM1

| 4

| Y0

COM199

COM200

SEG_DATA1

SEG1

-
=
pented
pented
o

e | | | | | L]
ot | ‘
D1-D4 X X X X X X X

LATCHED
_DATA )(

M

ENABLE
ouT J

CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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@ KS0086
ELECTRONICS

LCD Driver IC

APPLICATION INFORMATION
(1) 1-BIT SERIAL INTERFACE MODE (80-CH SEGMENT DRIVER)

LCD PANEL
$1 - - - - - $80 S81 - - - - - $160 Sn - - - - - Sn+80
[ A el I
61 ----- SC80 S¢1 - ---- SC80 561 - - - - - 5680
ELB Erg] ——L|ELB ERB| 4 »{ |ELB ERs
1 cs FECS S
w ANS EEAMS J E AMS
SHL D1_SID SHL D1_SID SHL D1_SID
1-bit ] 7
serial ™\, LfJ f : f
data 7 - -

input

(2) 4-BIT PARALLEL INTERFACE MODE (80-CH SEGMENT DRIVER)

S1 - - - - - S80 S81 - - - - - S160 Sh - - - - - Sn+80
J] ______ Jw == - - - S O
SC1 - - - - - SC80 SC1 - ---- SC80 SC1 - - - - - SC80
[|ELB ERB]| f+———— |ELB ERBI| == t JELB ERB jj_
—t [CS — |CS —t |CS
+—F |ans +— |aus —t jams
¢—F [SHL D1_S1D~D4_DR —— |SHL D1_SID~D4_DR +— |SHL D1_SID~D4_DR
wr | m wr ]
% 4 4 } 4 4-bit
. ' l o bParallel
' N\ data
input
CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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ﬂ ELECTRONICS

KS0086
LCD Driver IC

(3) DUAL-TYPE INTERFACE MODE (40CH + 40CH COMMON DRIVER)

input data 1 >—’}_‘

02 DL SC1 [—m
l
| — S m
NS i
FESHL 04_0R 5C80 T—m
f
02 0L 501 [—w
Il
T s i
AMS [l
’FESHL D4_DR SC80 [ —m
E
D2_0L SC1 [—s
input data 2 >—>ED3J)M |
o SC40 [F—n
s SCA1 [F—m
| [AMS I
’}’_—[SHL 04_0R SC80 —m
/
D2_0L SC1 [—m
Il
s i
NS i
FE SHL  DA_DR SC80 [ —m
02 0L SC1 [T—m-
Il
q—[cs [l
ANS i
FE SHL  D4_DR 5C80 [T—s-

*NOTE

C1

LCD PANEL
(1/2)

LCD PANEL
(2/2)

Using this application mode (dual-type common mode), duty ratio can be reduced to half. In upper case 1/200 duty can be
used to drive 400 common LCD panel. If single -type application mode is used to this LCD panel, 1/400 duty ratio must be

used.
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@ KS0086
ELECTRONICS

LCD Driver IC
(4) SIGNAL-TYPE INTERFACE MODE (80CH COMMON DRIVER)
™~
Input data P FJ%
D2_DL SG1 C1
||l
s il
lAMS Il
f [SHL D4 DR SC8 G80
w 3
% | LCD PANEL
D2_DL SC1 81
Il
- hl
—t_JAMS |
«—— [SHL D4_DR 508 C160
’ i
D2_DL SC1 G161
Il
i)—Ecs Il
— |AMS Il
t+——F ISHL D4 DR SC8 G240
7” —
L
CD-ROM (Edition 4.01) This Data Sheet is subject to change without notice. (C) 1997 SAMSUNG Electronics
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w KS0086

ELECTRONICS LCD Driver IC

4 P 4 4 P £ 4 %ﬂ
ggg/ VO-V5_ DI smpm i3] VO-¥5__ DI SB D4 DR VO-v5 DI SB D4 R
&EQ\SPOFFB - N gﬂ jj; §D\SPOFPB N ’gﬂ jj; §[[D\SPOFFE§ - ’gté
oot fs KSO086 cpff——ific KS00B6 fpf———sfs KS0086  ceh
s s s
s S S
G SH B .
e SC80 - - - - - - 5080 e SC80
] SEGI ~ SEGBO SEGT ~ SEG80
SEG
Aq 81 - - - 880 81 - - - 8180 S161 — - - 8240
£ D2_D_ cl
oM pisrerrs a0 =\
Tfs KS0086 -
H:EAMS QoM
H 5080
oo/ t=—n-v0-v5 CLI D4_DR 50
SEG f LIJ ;
] D2_DL 81
P sip= 240 X 240 LCD MODULE
T KS0086 -
Controller ﬂ:%émﬁ 80 COMS
--,4—-4:4 0-¥5 (L1 D4_DR C160
DISPOFFE |3
FRAMEQH) el T I |
- 161
] D2_D_
D1-04 11 P T =
ol B—p T KS0086 ~
wz p s covs
H:ESHL SC80
N : ~e—-C]i0-V5 01 04 R C240
1
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ELECTRONICS

LCD Driver IC

Dimensions in Milimeters

100-QFP-1420C
23.90:030 |
] B
AR S R ARE
= =
= OE
o -
T T
S = —
= =
—T— — Cl
u100§ 5 —~ §
S 1 1 |
1 010 ‘ !
3.00MAX
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ELECTRONICS LCD Driver IC

Dimensions in Milimeters

100-QFP-1414
- O.
16.00:030 ~ 8
14.00+0.20
| 01538
8 (6 0mAX]
o
2
(=]
(1.00) I 00SMN
0.20:0.10 1451010
050 [®]0.10MAX] 170MAX
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