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Ph. 480-503-4295 | NOPP@FocusLCD.com

TFT | CHARACTER | UWVD | FSC | SEGMENT | CUSTOM | REPLACEMENT

Graphic Display Module

Part Number
G12832A-UW-DW63

Overview

Custom UWVD LCD with FPC: 128x32
(30x11.5), Transmissive (negative), Bottom
Viewing Angle (6:00), 1/33 Duty, 1/7 Bias, 3.3V
LCD, 3.0V White LED Backlight, Operating
Temp: -20C to +70C, Storage Temp: -30C to
+80C, 105mm FPC, COG Controller: ST7539I
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1. Features
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Item Contents Unit

LCD type VATN, Negative, Transmissive —

LCD duty 1/33 ---

LCD bias 1/7 -

VDD 33 \Y

Vop 9.0 v

Viewing direction 6:00 o’clock
Module size (WxHXxT) 30.0x11.5%3.5 mm
Viewing area 23.98x7.58 mm
Active area 22.38x5.58 mm
Number of dots(WxH) 128x32 dots
LCD type COG
IC ST75391
Backlight type LED/White/3.0V/15mA
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DISPLAY TYPE: UWVD, NEGATIVE HEE e T
POLARIZER: TRANSMISSIVE DDI * BLK - a
VIEWING DIRECTION: 6 O’CLOCK E WHITE color  3.0V/15mA
DRIVE METHOD: 1/33DUTY,1/7BIAS -
LCM OPERATING VOLTAGE: 3.3V FOCUS CD
OPERATING TEMP: —20 TO 70 Deg.C Q - S
STORAGE TEMP: —-30 TO 80 Deg.C “ LCDs MADE SIMPLE®
CONNECTOR: COG ST75391 AE. bATE. | MODEL NUMBER - |
UNSIGNED TOLERANCE: +0.20 esen By 2019114 @_g SHEET: | 1 OF 1
RoHS : - G12832A-UW-DW63 i
CHECKED BY: 2019.11.4 NAE. ‘
APPROVED BY: DEFAULT UNITS: mm PROJECTION ’ ‘ LCM
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3. Electrical characteristics

<
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ltems symbola|  Min+ |Typed Max.+< | Unite{Humidity

Operating Voltage+ Voo# -0.3¢ a 3.6+ Volte a

Supply Voltages+ VEE# -0.3¢ 43 13.5¢ | Volte a
Power Supply for LCD4 VLCD# 0. 3¢ 43 13.5¢ | Volte a
Input Voltage+ Vine | Ves0.3¢9 - | Voot0.34] Volte a0
Operating Temperaturel  Top+ 20+ - +70+ T a

Storage Temperatures Ist# -30+ - +80+ Te a
ltem: symbole| Condition{ Min+< | Typ.<| Max.+ | Unite
Operating Voltageq  WVoo# ¥ - 3.3¢ - | Volte
Wie Hlevels | 0.8Vgpe -+ Vooe | Volte

Input Voltage+~
Ve L levels W - | 0.2Vo#| Volte
HCDModule Drving oo | Ta=25TT{ 882 | 9.0¢| 9.2¢ | Volte
Voltages
Power Supply oo |Voo=3.0v{ -« | TBDe| TBD+ | mA¢
Current for LCM+ o T
4. LED backlight
— BLA
A A\
— BLK
WHITE color  3.0V,15mA
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5. Timing characteristics

4-Line Serial interface
ST7538 s active when TS50 is °L° and C31 is "H. senal data {SDA) and senal clock [SCL) mpauis are enabled. When C50

and CS51 are "H°, 5T753% is not active, and the intemal 8-bit shift register and 2-bé counter are reset. Some specified
mformation (status byie) can be read out in this mode. The DORAM column address poanter will be increased by one
artomatically after writing each byte of DDRAM

The display data/command indscation is controlied by the register selection pin [AD). The signals transfemed on data bus will
be display data when Al is high and will be instructon when A is low. Senal data (50A) is latzhed at the rising edge of senal
clock {SCL). After the 3" senal clock, the seral data will be processed as B-tat para®a! data. The DDRAM column address
pointer will b= increased by one automatcally afier each byie of DDRAM access.

Cs0 ~ 1\ /N
SDA W D7 % D5 X D5YDaYDiyozyDi Yooy Yo7 ¥

Fig 4. d4-line 5PlAccess

FC Interface

The I°C Interface is for bi-girectional, two-line communication between difierent ICs or modules. The two lines are a Serial
Data line (SDA) and 3 Seral Clock line (5CL). Both lines must be connected with a pull-up resisior which drives S0A and
SCL 1o high when the bus is not busy, Data transfer can be nitiated only when the bus is not busy.

BIT TRAMSFER
One data bit is transfemed during each dock pulse. The daia on the SDA line must remain siable during the HEGH penod of
the clock pulse becawse changes of SDA Bre at this time will be interpreted as START or STOP. Bit ransfer is Sustrated in

Fig &.
| 11 1
g Wi | [ ] TR
soA X! X X
I 1 | Ay
: W amm
SCL ! AY !
| |
Diala Fres siabke  Changs of data
Data Walkid allowed
Fig 3. Bit Transfer
START AND STOP CONDHTIONS

Both S04 and SCL lines remain HIGH when the bus is not busy. A HIGH-10-LOW iransition of SDA. while SCL s HIGH is
gefined as the START condibon {5). A LOW-to-HIGH transition of SDA whie SCL is HIGH is defined as the STOP condition
{PL. The START and STOF condiions are illustrated in Fig &
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<

scL 1§ | L p

| T il e b T
LSTART ennditinn ETOR ronditien

Fip &. Definition of STRAT and 5TOP Condition

SYSTEM COMFIGURATION

The sysiem confiquration ks Mustrated in Fig 7. and some word-gefiniions are expiained below:

- Transmifter te device which sends the ¢t to the bus.

- Recelver: the device which recesves the data from the bus.

- Master: he device which INtiates a ransfer, generaies cock Signals and lerminates a fransfer,

- Slave: the tevice which |5 addressed by 3 Masier

- Muil-Master, more Man one master can attempt 1 control the bus at the same tme without comupting the message.

- AfbiTaton: the procecure i ensure that, If more than one master Ties to contmt e bus SimiEtEneously, only one is alowed
1o D &0 mﬂmwmﬂﬁm

- Synchronization: prOCEOUTE 10 SYNCNDNIZE the ciock signals of two oF More devices.

[LE=Tio Slave Slawe Slaus Slawe
Transrnisai Recaivar 1) Recsiver {2 Receivar {3 Recsivar (4]
MRacaier 1100 1104 (R kv 11114
S04
sCL
Fig 7. Syatem Configuration
ACKMOWLEDGEMENT

Each byte of eight oiis s folowed Dy an acknowledge DIt The acinowletge-bit s 3 HIGH signal put on SDA by the
{ransmitter dusing the Sme when the master genermtes an axra acknowiedge-raiated clock puise. A siave recalver which is
adddressed must genesate an acknowiedge-bit after the reception of each Dyie. A masier recatver must also generste an
acknowiege-Di after the reception of each byte that has been clocked out of the siave fransmitter. The device that
acknowiedges must pul-down the SDA line during the acknowledge-clock pulse, 50 that the SDA ine s stable LOW duning
the HIGH pariod of e acknowledgeralated cock pulse jset-up and hoid tmes must be taken Into conslderation). A master
receiver must signal an end-of-data to the siave fransmitier by not generating an acknowiedge-bit on the iast byle that has
baen ciocked out of Te siave. In this event the ransmitter must leave the data ine HIGH to enabie e masier o genarate 3
STOR congiion. Acknowiedgement on the I°C Inferface s Nlusirated In Fig 8.

| /

1

]

Mol

Tearmmities t ;'r. }:: .g.:hfrf-ladﬁf:

\

Dalacianul |}'|-= |
:
Dataceanul oy ]
Recaiver = i Ackngwladge—), = |
i
I

ruecspdll -1 1 7 e\ o)
ETAR aammmEzmmmea L
Cond ifan Cloeck putssator acknawl edipermani

Fig &. Acknowlsagement of FC Interfacs
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I*C INTERFACE PROTOCOL

ST753% supports command/data wrile to addressed slaves on the bus.

Before any data is transmitted on the PC Interface, the device, which should respond, is addressed first Four &-bat slave
addresses (011100, 011104, 281110 and 091141) and AD {3111000 or 0111001 ) are reserved for STYE3E. The it 2 and bit 1
are slave address that set by connecting SAD and SA1 to either logic 0 (W551) orbogic 1 (WVDD1). The FC interface protocol
i5 illustrated n Fig 2.

The sequence is initiated with a START condition () from the 1°C interface master, which is foowed by the slave address
and Al All slaves with the comesponding address acknowledge in paraliel. all the others will ignore the *C Interface transfer
After acknowledgemsant. one or more command or data words are fofiowed and define the status of the addressed slaves

The slave sddress and control byte s tagged with 2 cleared most significant bt The state of the AD bit defines whather the
following data bytes are interpreted as commands or as RAM data. All addressed slaves on the bus also'acknowiedge the
control and data bytes. After the last control byte either a senes of display data bytes or command data bytes may follow
{depending on the AD bit sething).

If the AD bt of the last contro! byte is set to logic 1, these data bytes (display data bytes) will be stored inthe display RAM at
the address specified by the intemal data pointer. The data pointer is automatically updated and the data is directed 1o the
nitendsd ST7338 device.

If the AD bi of the last control byie is set to logic 0, these data bytes {command data byte) will be decoded and the sefting of
ST7538 will be changed acconding to the recedved commands.

Oy the addressad slave makes the acknowledgemsant afier each byle. Af the end of the transmisswon the bus master issues
a ETOP condition (P). If no acknowiedge = generated by the master aftera byte, the driver stops fransferring data to the

master
- ¥ | | {2 S I | S |
o = I A A
Contral Byaa D Byie
Write Made (RAN=0")
o oo o el <Auokireoad edgeemenl Ak ol e dgomant Aupk i dgemen
foren STT530 ferms 377530 fore 3T7530 [
e bl
E e Bl Diota Byie l Diais Byis l Doia Syio l
. iz Juctfem] o] o] o )] ] O o, | 5|5 5| 5| 25| B B B
5"111F5FF 7[s[s[+|a |z |1 |0t of*[z[s|s|4|3|z |1]o[*[F
z ri==0 {Byta)
& MSE LEE
Read Mode (RAYV="17)
Al iad § [ Sad i Bl iad i ,l.rj;rg.::; I
|
Paren BTTEAG farws STTREG Parers STTENG it
Siavn Adidomsa &
Coniol Evie l Diais Byte Dita Byie l Daits Byis l
; |z ] ] ] ] ] ] i o, [oo|o|ofo|o| |
3"111$%F1*7554321n 7 ot [7 |85 2]z |1 [0 F[T
z r==0 {Bytal
[ L] LoD
Fig 9. I°C Interface Protocol
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6. Pin define

PIN SYMBOL FUNCTIONS
1 VG LCD driving voltage for segments
2 XV0 LCD driving voltage for commons at positive frame
3 A1) LCD driving voltage for commons at negative frame
4 VSS Ground
5 VDD Power supply
6 BM?2 BM2,BMO IS “L”, 4-line serial interface

BM2,BMO IS “H”, I2C serial interface

7 BMO
8 SDA Serial data input
9 SCL Serial clock input
10 A0 Select for command or data
11 RST Reset input pin
12 CSO Chip select pin and slave address pin(i2c)
13 BLA Backlight power
14 BLK Backlight ground

8 www.FocusLCDs.com
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7. Block diagram
SEGO TO SEG191  COMO TO COME3 + COMS
A 'Y
VG .
VM - -
> . COMMOMN
o ™ ¥ i o
| SEGMENT DRIVERS ORIVERS
—|
VMO - Voltage " -
G0 - Follower 'T
aE COMMON
A0l * XD 0 AT AT OUTPUT
« W XN DATA LATCHES ~
}a%? » (Generator A - CONTROLLER
o | CIRCUIT
i - d W Wi 3 _
E.'%’ _ s| Generator [ RESET ReT
DO2 o Tower DISPLAY DATA RAM | OSCILLATOR » 05C
552 o  C¥EiEm (DDRAM) -
[122:85) e TIMING
= GENERATCOR
Y |
Jv_‘ DISPLAY
ADDRESS
DATA ADDRESS CONTROL COUNTER
REGISTER COUMTER REGISTER
voD3 —»
JRD: —p» t t t
B COMMARND
VDDl —» DECODER
VES1 — [
MPU INTERFACE(PARALLEL & SERIAL)
A A A & R A A A A A A A A A & A A A A A
Fgo0 EEE TOoooxaAM ODDpoOOQ
— oy W A =] T £h [T I
G ra o E = % g [l % B
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8. Instructions
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COMMAND TABLE
INSTRUCTION | AD | S COMMAND BYTE DESCRIFTION
(RWR) "p7 [ D6 | D5 | Da [ D3 | D2 | D1 | DO
Write Data 1] o7 D& D& D4 D2 D2 D1 D0 | Write data to DDRAM
Read data from DDRAM
Read Data o7 DG 5 04 03 o2 o1 00 | Only for parallel interface
and I'C
Read Status Byte o DD IE MY | WA DE 1] 1] 0 |Read status byte
{parallel interface) 0 POR 0 0 i oz | o2 01 | Only for parallel interface
Read Status Byte 2 2 1 L ! L ! : : 2 Read status byt
2ac us - ad status byte
(4-5F1) 0 DO | Mx | My | WAJDE | O 1 0 | @ lonlyfordine P
0 POR a0 0 0 103 02 D1
‘L’gtﬁc‘“”“" Address | g 0 0 0 0 0 | cas | caz | ca1 | caD
— Set colurmn address of RAM
f_,IES‘E':‘j'””' Aadress | | g o | o | o 1 | ca7 | cas | cas | cas
Specify line address for the
Set Scroll Line 1] 1] 0 1 SL5 | SL4 | SL3 | SL2 | SL1 | SLO | 1™ display line of DDRAM
{wertical scrolling)
Set Page Address i} i} 1 a 1 1 PAZ | PAZ | PA1 PAD | Set page address of RAM
Set Contrast a 0 1 g a _ 0 0 a Q 1 |2-byte instruction. Set Vop
EVY | EVd | EVE | EV4 | EV3 | EVZ | EV1 | EVD |voltage
etParialSereen | o | 0 1 0 o0 | o 0 o | Ps |Ps=1:Enable partal mods
Set RAM Address Set colurmn and page
control 0 0 1 ad ad 0 1 ACZ2 | AC1 | ACD 2ddress behavior
Set Frame Rate 1] 1] 1 a 1 a a 1] FR1 | FRD |Set frame frequency
Set AN Pixel ON 1] 1] 1 a 1 a a 1] AP | Set 3l display segments on
Set Inverse Display 0 0 1 a 1 a a INW | Set mverse display
PD=0: Chipisi r
SetDisplayEnable | 0 | 0 i 0 i 0 i FD ¥ (51N powe
down mods
Set COM SEG n
Scan Direction o | o 1 1 o | o | o | mr|mx| o [7F NG St s
direction
Software Resst i 1 1 0 0 i} i Set sofware reset
NOP 1 1 1 0 0 i} Mo cperation
SetBias 1 1 1 a0 1 i} BR1 | BRD |3etintemal bias circuit
1 1 1 1 a0 1] 0 2-byte instruction. Set
Set COM End o | o . "Ite '";‘ e =2
- —~  |cEms |cEM4 |CEME | CENZ | CENT | CEND | IERI3Y duly
i 1 1 1 a 1] 0 | Set partial start for partial
Partial Start Address | 0 a - _
- -~ |DpsT5 |DST 4 |DST3|DST 2| DST 1 |DST 0| display scree:
Poticd Eral Ackd 0 0 1 1 1 1 a 1] Set partial end for partial
artial End ress . _
- | - |oEns|DEns |DENS |DENZ | DEN1 | DEND |diSPlaY SCree
1 1 1 1 1 Set test command table
Test Control i} i}
- - - - - - H1 HD

Mote: 1. Do not use instrechions not listed in these tables (Command Table).
2_"-" = Disabled bit. It can be sither logic 0 or 1.

10

www.FocusLCDs.com




9. Booster application
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<

IC Internal Vo IC External
—i Generatﬂr
VG VG Jreon—oe—
c1
Grnerator | ol

VDD2 /| 28
= |54

| £ |
z

VSS VSS || 5 |

e !t o]

Gen erator
The referental axtemal companant valuas ane listed balog
i Cl1=01uF~2 2uF (Mon-Polar25V, defaull 1uF)
2. C2=0 TuF =2 2uF (Non-Polan'G, 3V, default N C.)
10. Environmental absolute Maximum ratings
ITEM SYMBOL CONDITIONS CRITERION
. . NO DEFECT IN DISPLAYING AND
OPERATING TEMPERATURE TOPR -20C ~+70C | pPERATIONAL FUNCTION
. . NO DEFECT IN DISPLAYING AND

STORAGE TEMPERATURE TSTG -30C ~+80C | HPERATIONAL FUNCTION

11
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11. Reliability
ITEM CONDITIONS CRITERION
OPERATING HIGH TEMPERTURE +70°C 96HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE -20°C 96HRS OPERATIONAL FUNCTION
STORAGE HIGH TEMPERTURE +80°C 96HRS NO DEFECT IN DISPLAYING AND
TEMPERATURE LOW TEMPERTURE - 30°C 96HRS OPERATIONAL FUNCTION
o NO DEFECT IN DISPLAYING AND
HUMIDITY 40°C 90%RH 96HRS OPERATIONAL FUNCTION
Operating Time: thirty minutes exposure for
VIBRATION each direction (X,Y,Z) NO DEFECT IN DISPLAYING AND
Sweep Frequency: 10 ~ 55Hz (1 min) OPERATIONAL FUNCTION
Amplitude: 1.5mm
THERMAL . . o . NO DEFECT IN DISPLAYING AND
SHOCK -20°C(30mins) €->+70°C(30mins) 10 cycles OPERATIONAL FUNCTION

*NOTE: TEST CONDITION

(1)TEMPERATURE AND HUMIDITY: IF NO SPECIFICATION, TEMP. SET AT 2542 C, HUMIDITY
SET AT 60+5%RH

(2) OPERATING STATE: SAMPLES SUBJECT TO THE TESTS SHALL BE IN * OPERATING" CONDITION

12 www.FocusLCDs.com



12. Inspection standard of LCM
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Classify [tem Note AQL
Major Dusplay Shert or open circut 1 0.65
state Contrast defect (dim, ghost)
LC leakage
Fhickermg
No display
Wrong viewing direction 2
Wrong Back-light T
Non-display Flat cable or pm reverse 9
Wrong or misang component 10
Mmor Display Background color deviation 2 135
state Black spot and dust 3
Line defect 4
Scratch
Rambow 5
Pm hole 6
Polanizer Bubble and foreign material 3
Scratch -
PCB Scratch 4
Soldering Poor connection 8
ire Poor connection 9

13
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No. Item Criterion
1| Short or open circuit Not allow
LC leakage
Flickering
No display
Wrong viewing direction
Wrong Back-hght
2 | Contrast defect Refer to approval sample
Background color deviation
3 | Pomt defect. A Point Acceptable Qty.
Black spot, dust Y Size
(mel. Polanzer) X $<0.10 Disrezard
0.10<$<0.20 3
0.20<p=0.23 2
b= (X+Y)/2 0.25:$=0.30 L
9=0.30 0
Umit: mm
4 | Line defect \
C Line Acceptable Qry
- L W
L —  |op1s=wW Disregard
30=L | 003=W 5
20=L ) 0.05=W -
10=L | 01>W 1
0.05<W Applied as point defect
Unit: mm
5 | Rambow

Not more than two color changes across the viewng area.

14
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No. Item Criterion
6 | Segment (1) Pin hole
patiern _ & < 0.10mm 15 acceptable.
W = Segment width
¢ =(X+Y)2
Point Size Acceptable Qty
p=1/4W Disregard
1 / 111“.-'.-22 d=1 2“.1‘ 1
¢=>1/2W 0
Unit: mm
= =
| | Back-light (1) The color of backlight should comrespond its specification.
(2) Not allow flickering
8 | Scldenag (1) Not allow heavy disty and solder ball on PCB.
(The size of dirty refer to point and dust defect)
(2) Ower 50% of lead should be soldered on Land.
Lead
——‘d—'f
—\\Laud
50% lead
9 | Wire r
(1) Copper wire should not be rusted
(2) Not allow crack on copper wite connection.
(3) Not allow reversing the position of the flat cable.
(4) Not allow exposed copper wire inside the flat cable.
10 | PCB

(1) Not allow screw rust or damage.

(2) Not allow missing or wrong putting of component.

15 www.FocusLCDs.com
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11

LCD

X \ YA
-1/8A =0.3mm <12T
MNot enter into epoxy T
frame )
=1/84A N
INot enter mto the 17T
mmner adze of epoy T
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LCD

4

1.2 chip on the temunal

X Y Z
~1/8A <0 3mm <127
<1/8A <172L <T

<1/8A H<lmm =L <T
<1/8A H<2mm <L <1027

Note: the distance between crack and contact pad must

be greater than the width of 1" contact pad

2.1.3chip out on between side

17 www.FocusLCDs.com
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LCD

X Y Z
Not enter into epoxy
: Z=2T
= rame
1/8A Not ant 172
ot anter into 7 10T
spoxy fame

2.1.4 meluding comer chip and side clup

X Y L
=18A .1/6L
= 1E8A 13L | =12T
=14W 2/3L

18
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11

LCD

1) Chip out is that crackles extend to inner edge .
2) Crackles round epoxy frame will be rejected
3) Chip out on the termunal will be rejected: Z=T
length =Imm
or Z=T length =)mm
4) The chip out at ITO will be rejected.

X T Z
=1/8A =03 =12T
= According to
. ) 12T=E=T
1/BA | drawmg

Anvy cne out of the specification will be rejected.
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13. Using LCD modules
(1) Mounting Method
The panel of the LCD Module consists of two thin glass plates with polarizer’ which easily get
damaged since the Module is fixed by utilizing fitting holes in the printed circuit board. Extreme
care should be taken when handling the LCD Modules.
(2) Caution of LCD handling & cleaning
When cleaning the display surface, use soft cloth with solvent (recommended below) and wipe lightly.
- Isopropyl alcohol
- Ethyl alcohol
- Tricolor trifler thane
Do not wipe the display surface with dry or hard materials that will damage the polarizer surface.
Do not use the following solvent:
- Water
- Kenton
- Aromatics
(3) Caution against static charge
The LCD Module use C-MOS LSI drivers, so we recommend that you connect any unused input
terminal to VDD or VSS, do not input any signals before power is turned on. And ground your body,
Work/assembly table. And assembly equipment to protect against static electricity.
(4) Packaging
- Modules use LCD elements, and must be treated as such. Avoid intense shock and falls from a
height.
- To prevent modules from degradation. Do not operate or store them exposed directly to sunshine or
high temperature/humidity.
(5) Caution for operation
- It is indispensable to drive LCD’s within the specified voltage limit since the higher voltage than the
limits shorten LCD life. An electrochemical reaction due to direct current causes LCD deterioration,
Avoid the use of direct current drive.
- Response time will be extremely delayed at lower temperature than the operating temperature range

and on the other hand at higher temperature LCD’ s show dark color in them. However those
phenomena do not mean malfunction or out of order with LCD’ s > Which will come back in the

specified operating temperature range.
- If the display area is pushed hard during operation, some font will be abnormally displayed but it

resumes normal condition after turning off once.

20 www.FocusLCDs.com



‘ FocusLCDs.com
LCDs MADE SIMPLE®

- A slight dew depositing on terminals is a cause for electro-chemical reaction resulting in terminal
open circuit.
Usage under the relative condition of 40 C, 50%RH or less is required.

(6) Storage

In the case of storing for a long period of time (for instance.) For years) for the purpose or
replacement use, the following ways are recommended.

- Storage in a polyethylene bag with sealed so as not to enter fresh air outside in it, And with no
desiccant.

- Placing in a dark place where neither exposure to direct sunlight nor light is. Keeping temperature in
the specified storage temperature range.

- Storing with no touch on polarizer surface by the anything else. (It is recommended to store them as
they have been contained in the inner container at the time of delivery)

(7) Safety

- It is recommendable to crash damaged or unnecessary LCD into pieces and wash off liquid crystal
by using solvents such as acetone and ethanol.

Which should be burned up later.

-When any liquid crystal leaked out of a damaged glass cell comes in contact with your hands, please

wash it off well with soap and water.
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