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1.0 INTRODUCTION

This USER’S MANUAL is introduced the outside dimensions, optical characteristics,
electrical characteristics, interface, controller commands, etc. of the custom design LCD
module.

2.0 FEATURE

(1) Display mode: STN ,YELLOWGREEN, TRANSMISSIVE,POSITIVE.
(2) Display format: 122*32 Dots

(3) Driving method: 1/32 Duty, 1/5 Bias
(4)VLCD Voltage: 4.7V

(5)Viewing Direction: 6 o’clock
(6)Control IC: PT6520

(7) Input Voltage : +5.0V

(8)Interface Input Data : 8-Bit

(9)Back light: LED (YELLOWGREEN)
(10)Operating Temperature: -20°C - 70°C
(11) Storage Temperature:-30°C - 80°C
(12)Module Outline:65.6mmX29.2mm
(13)Viewing Area: 54.8mmX26.5mm

(14)Active Area:48.76mmX15.32mm
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3.0 DIMENSION DIAGRAM

VdS LVAH “¥0LOANNOD

D .09, 01— -HINLVYAdNAL IOVYOLS
D .08, .0 -HINLVYHdNAL ONILVYHdO

J19INISSY ww
JAVN ONIMVHEA d3anodddv (uono9R)@aNoIS3A |(idnas)aanoisaal LINN
A T . a314103ds
9222109 OB ssmeianio 11/60/800C anss! LSl v
@ m E0FXX muﬂmﬂh%ﬁg areq uonduosap JUSIUOD UOISINSY ‘A8d
SWeEN’ ' 14Vd | SWEeN PO (2237)30Nvy310L
e "dL1"09 SOINOYLOI 1T ¥V.LSHOIL g
133HS | 3TvOS E“\M%@W@m ﬂm_Mme__nW_%

VIIVIAd

44109 1HO1T
;z% g
il \5_
~
N

MK R

I

XVYIO0O "9

A0 "G “HIVLIOA DNILVEIO

SVId §/T ALNQ 2€/T *AOHLAN ONTATHA

00:9 “NOILOHJYIA ONIMIIA
HATLOA 1Y -HAOW AVIdSIA

NI B MOTTIA/NLS ddAL AV1dSId

YIS | VIS mmimmc GHa | vUa | €40 | 24d | 14d [10am1s)
gr|et]or]crwr]er]ar] 1] or |
0dd | ov a\i ¢d | Td | LS¥ |QYTIA| AND | AdA [rognss
6 sl elolslwv]e]e] 1] nad
6°T |
1 W\Av
ik £
81
Lo =
L L‘ [ [
6°1
e
I S
11 E
=]~
2= o S100 91X28T v N
s|=|=S] 2 X
Tg|=]S] F
N S10a 91%z21
[
,

I
19

73

(V'V) 9L°8v

(V°A) 8¢

(@1 €9

G'0F6G8

969

TS12232L LCD Module Specification Verl.0



SHENZHEN TECHSTAR ELECTRONICS CO.,.LTD

4.0 PIN ASSIGNMENT
Pin NO. Symbol Function
1 VDD Power supply.
2 GND Power Ground.
3 VO For LCD drive voltage.

Reset the system and selects the interface type for a 68 port/80 port MPU.

4 RESET High: 68 port MPU interface.
Low: 80 port MPU interface. (edge trigger)
U1 Enable Signal.
5 El Read/Write Enable signal when a 68 port MPU is connected.  (Active-Low
read enable signal when an 80 port MPU is connected)
U2 Enable Signal.
6 E2 Read/Write Enable signal when a 68 port MPU is connected. (Active-Low
read enable signal when an 80 port MPU is connected)
Read/Write select signal when a 68 port MPU is connected.
7 R/W High: read select. Low: write select.
(Active-Low write enable input when an 80 port MPU is connected. Rising
edge sensing)
8 A0 Selection display data or instructions.
High: Display data. Low: Instruction.
9-16 DB0-DB7 Data input
17 LEDA Power for LED Backlight(+2.1V).
18 LEDK Power for LED Backlight (OV).
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5.0 BLOCK DIAGRAM
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6.0 POWER SUPPLY BLOCK DIAGRAM
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7.0 ABSOLUTE MAXIMUM RATING(VSS=0V)

Characteristics Symbol Value Unit Note
Supply voltage(1) VSS -8 t0+0.3 \/
Supply voltage(2) V5 -16.5t00.3 \Y/
V1, V2, V3,
Supply voltage(3) V51t00.3 \Y/
\Z!
Input voltage VI VSS-0.3t100.3 \
Output voltage VO VSS-0.3100.3
Operating temperature Top -20to +70 (¢ --
Storage temperature Tst -30 to +80 (¢ --

TS12232L LCD Module Specification \Verl.0 8




SHENZHEN TECHSTAR ELECTRONICS CO.,.LTD

8.0 DC ELECTRICAL CHARACTERISTICS

(Unless otherwise stated, VDD=0V, V55=-5/-3V, Ta=25+

Parameter Symbol Condition Min. Typ. Max. Unit Appgir;‘able
Operating |Recommended ) 55 5.0 45 V )
voltage (1) _ VS5 WSS
(Note 1) Potential 10 - 24 W

Recommended V5 -13 - -3.5 \ V5
Operating |Potential -13 - - v )
voltage (2) | Potential V1, V2 0.6xV5 - VDD \ V1, W2
Potential V3, V4 V5 - 0.4xV5 \ V3, v4
VIHT |VSS=-5V VS5+2.0 - VDD
o | VIHC [VSS=5V 020VSS| - VDD (Notes 2, 3)
Igh input voltage VIHT [VS5=-3V 020SS| - VDD
VIAC [VS5=3V 0o0as| - VoD | ,, |NetesZ3)
VILT |WSS=-5Y V&S - VSS+0.8
Low inot voltas VILC |VSS=5V VSS ~ [ 08xVSS (Notes 2, 3)
P d VILT |VSS=3V VSS ~ [ 085xVSS (Notes 2, 3
VILC  |VSS=-3V \/SS - 0.8xVSS ’
VOHT [OH=-3.0mA |VS5+2.4 - - 0SC2
YVOHCT |VSS=-52Y [OH=-2.0mA |VS5+24 - - ") (Notes 4, 5)
. WOHC?2 IOH=-120pA | 0.2xVSS - - ’
High output voltage VOHT IOH=2mA _[0.2XVSS -
YOHCT |VSS8=-3V [OH=-2mA 0.2xVSS Y (Nc(::tJ:scf 5)
VOHC2 [OH=-50pA | 0.2xVSS ’
VOLT [OL=3.0mA - - VSS+0.4 0SC2
VOLT1 |VSS=-5V [OL=2.0mA - - VSS5+04 | W (Notes 4, 5)
L out volt VOLT?2 I0L=120pA - - 0.8x\VSS ’
ow output voltage VOLT 10L=2mA 0.8xVSS 05Ca
VOLCT |VS5=-3V [OL=2mA 0.8xVSS \ (Notes 4, 5)
VOLC2 [OL=50uA 0.8xVSS ’
Input leak current IL| -1 - 1 pA | (Note 6)
Output leak current ILO -3 - 3 pA | (NoteT7)
Ve : 5 75 SEG0-~60
LCD driver ON resistance RON |Ta=25°C \15- ?BTW KQ [ COMO~15
\ JS_S_:;L%V - 10 50 (Note 9)
Static current consumption IDDQ | C5=CL=VDD - 0.05 1 pA VDD
During display | fc| =2KHz - 20 50
VE=-5.0V HA ;
During |VSS=-5V Rf=1MQ - 95 15 LD?
IDD (1) | During display | fc| =2KHz - 15 45 (fae
_ o \5=_5V LA )
Dynamic current dissipation VSS =3V Rf=1MO . 6.0 12
During access c
DD (2) [TcHc=200kHz, VS5=-5v ) 300 0 || oo
W5S=_3V, During access 150 300 H (Note 8)
Teyc=200KHz, VSS=-3V
. . - _nfor _qn c All input
Input terminal capacity CIN |Ta=25°C, f=1MHz - 5.0 8 pF terminals
TS12232L LCD Module Specification \Verl.0 9




SHENZHEN TECHSTAR ELECTRONICS CO.,.LTD

Parameter Symbol Condition Min. Typ. | Max. | Unit | Applicable Pin
- Rf=1.2MQ +5% |VSS=-5.0V| 12 7 25 0sC?
Oscillation frequenc Fosc KHz
ey R=1.2MQ 5% |VSS=-3.0V| 11 16 | 27 (Notes 5, 6)
Hysteresis VH 0.05VS5|0.1VSS| - V' |(Notes 2,3, 4, 5)
Notes:

1. A wide range of operating voltages is guaranteed, except in case of abrupt voltage fluctuations

during MPU access.

DO~D7
FR

O~NO O LN

.AD, DO~D7, E, RW pins
. CL, FR, M/S and RES pins

.AD, E (or RD), R/W (or WR), M/S and RES.
. When DO to D7 and FR are high impedance.
. During continual writer access at a frequency of tcyc. Current consumption during access is

effectively proportional to the access frequency.
9. For a voltage differential of 0.1V between input (V1, ..., V4) and output (COM, SEG) pins. All
voltages within specified operating voltage range.
10. PT6520 only. Does not include transient currents due to stray and panel capacitances.

9.0 BACK LIGHT ELECTRICAL CHARACTERISTICS

The back-light system is edge-lighting type with 10 chips Yellow Green LED in parallel

Item Symbol Min. Typ. Max. Unit Note
Forward Current 1= -- 150 -- mA --
Forward Voltage VE 1.8 2.1 2.3 \Y -
Luminance Ly -- 60 -- cd/m2 | [=150mA
Uniformity Avg 75 -- - % --
TS12232L LCD Module Specification Verl.0 10
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10.0 AC ELECTRICAL CHARACTERISTIC
* MPU Interface

READ/WRITE TIMING FOR THE 80-PORT MPU
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* RESET

RESET TIMING FOR 80-PORT/68-PORT DISPLAY

RES X i (80-Port)
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11.0 CONTROL AND DISPLAY COMMAND

DISPLAY COMMANDS
(Based on the 80 port MPU; the RD and WR commands differ for the 68 port MPU)

Command RD |WR A0 D7 |D6|D5|D4|D3 D2 |D1|D0 Function
Display _ Switches the entire displ@y ON or
ONJ/OFF T10 ({01 (01011 1(1[0/1[OFF regardless of_the Display
RAM's data or the internal status. *
. . Determines the line of RAM data to
Display - 1o fof1]1]o| DSPAYSIART 1y eplayed at the display’s top
START Line address (0-31) line (COMO)
Page Address tlololalol1lal1lo Page |Sets the page of the Display RAM
Set (0-3) |in the page address register.
Column Column address Sets the column address of the
(segment) 110 (010 (0-79) Display RAM in the column
Address Set address register.
Read the status.
Busy 1: Busy (internal processing)
. & E 0: R_eady status
Status Read 0l 10|8 8 Slwlolololo ADC I._ Rightward (forward) output
Al<|Z g 0- Leftward (reverse) output
o ON/OFF 1: Display OFF
0: Display ON
RESET 1: Resetting. 0: Normal
Writes the |These commands
Write Display . data on the |access a
Data ! 0|1 Write Data data bus to | previously-specified
RAM address of the Display
Reads data|RAM, after which the
from the |column address is
Read Display ) Display incremented by one.
Data 0 b Read Data RAM onto
the data
bus.
Used to reverse the
correspondence between the
| Display RAM's column address and
ADCSelect |1 |0 |0|1]|0|1]0]0]0]0 |0 Segﬁnef“ driver output ports
0: Rightward (forward)output
1: Leftward (reverse) output
Selects normal display operation or
Static Drive .. | static all-lit drive display operation.
ON/OFF PO oo oo oo 1 Static drive (power save)”
0: Normal display operation

TS12232L LCD Module Specification Verl.0
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Command RD|WR |AD|D7 D6 | D5|D4|D3 | D2 | D1|DO Function
Selects the duty factor for driving
10 |Duty Select 1 0 0| 1|0 I {01 ]0]| 0 |0/1|LCDcells.
1: 1/32 duty, 0: 1/16 duty
Increments column address
11 Re_’ad Modify ’ 0 0 | ’ | ololololo co_unter by 1 when display is
Write written.
(This is not done when data is read)
12 |End 1 0 0 | 1 I ol 1 1 0 Cancels the Ready Modity Write
mode.
Resets the display START line to
13 |Reset 1 0 0 | 1 | ololol1 0 the 1st line in the register.
Resets the column address counter
to 0 and page address to 0.
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