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Graphics Display Module

Part Number
G132AUGVKLWGB6WN33XAC

Overview

128X32(30x11.5), VATN, Black background, White LED,
Bottom view, Wide temp, Transmissive (negative),
3.0V LCD, 3.0V LED, Controller=ST7539i2, RoHS
Compliant



DIMENSIONAL OUTLINE
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NOTES:
1. DISPLAY TYPE: YA,/ NEGATIVE
2, CPERATING “OLTAGE: YDD=2,Vled=10%
J. OPERATING TEMPERATURZ: —LZ0C~70°C
4. STORACE TEMPERATURE: =30 CaB0T
5, DRNE MODE: 1/330,1,/78
6. VIEWING DIRECTION: £:00
p oLl e
2.CUSTOMER o FocusLCDs.com
wcs e s
2-1. Format : 128X32 Dots
2-2.LCD mode : VA, NEGATVE, TransmissiveMode
2-3. Viewing direction : 6 o’clock
72-4. Driving scheme : 1/33 Duty cycle, 1/7 Bias
2-5. Low power operation : Power supply voltage range (Vpp): 3.0V
2-6. Operating temperature :-20°C~70C
2-7. Storage temperature :-30°C~80C

MECHANICAL SPECIFICATIONS

3-1. Module size :30.0mm(L)*11.5mm(W)*1.8mm(H)
3-2. Viewing area :23.984mm(L)*7.584mm(W)

3-3. Dot pitch :0.175mm(L)*0.175mm(W)

3-4. Dot size :0.159mm(L)*0.159mm(W)
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BLOCK DIAGRAM
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POWER SUPPLY
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PIN DESCRIPTION
Pin no. Symbol Function
1 VG LCD driving voltage for segments.
2 XVO LCD driving voltage for commons at negative frame.
3 VO LCD driving voltage for commons at negative frame.
4 VSS Ground
5 VDD Supply voltage for logic circuit +3.0V
6 BM2 Microprocessor interface select pins.
7 BMO Microprocessor interface select pins.
8 SDA Serial data input terminal
9 SCL Serial clock input terminal
10 AO Select register data when AO= “H”, and instruction when A0= “L”
11 RST When RST is “L”, internal initialization is executed.
12 CSO0 Interface access is enabled when CS0 is “L” and CS1 is “H” in parallel interface
(8080/6800)and SPI interface (4-SPI).
13 A Supply voltage for backlight +3V
14 K Supply voltage for backlight Ground
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MAXIMUM ABSOUTE LIMIT (T=25°C)

Item Symbol Standard value Unit
Power supply voltage for logic Vbp -0.3~+3.1 \%
LCD Power supply voltage V0-XV0 -0.3~13.0 v
LCD Power driving voltage VG,VM -0.3~Vpp \'%
Operating temperature Topr -20~+70 °C
Storage temperature Tstg -30~+80 °C

Notes
1. Stresses above those listed under Limiting Values may cause permanent damage to the device.

2. Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to
VSS unless otherwise noted.

3. Insure the voltage levels of VO, VDD2, VG, VM, VSS and X V0 always match the correct relation:

V0>VDD >VG>VM >VSS >XV0
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ELECTRICAL CHARACTERISTICS

DC Characteristics
VS5=VS51=V552=V553=0V: Bare chip, Temp. = -30'C to +85 C; unless ctherwise specified.

" Rating _ | Applicable
Item Symbol Condition = Unit )
Min. Typ. Max. Pin
Operating Voltage (1) VoD 1.65 — 36 W VoD
: _ vDD2 - . vbD2
Operating Voltage (2) ) 24 — a6 W )
vDD3 VDD3
LCD Voltage Yop 5625 — 13.351 W WiO-XV0
_ ) ) ) MPU
Input High-Level Voltage Vike 0.7 xvDD1 | — vDoD1 W
Interface
) MPU
Input Low-Level Voltage Vi Y851 — |03 xVDD1 W
Interface
Output High-Level Yoltage Woane leur=1mA, ¥DD1=1_8Y 0.8xvDD1 | — VDD W D[7:0]
Output Low-Level Voltage Voo lour=-1mA, VDD1=1.8V Y551 — |02xvDD1| ¥ D[7:0]
_ MPU
Input Leakage Current I -1.0 — 1.0 A
Interface
) . Ta=25'C | Wop=10V, AV=1.0V — 0.7 — KL COM:x
LCD Driver ON Resistance Rown ] —
Bias=1/9 | VG=2.2V, AV=0.22V — 0.7 — KL SEGxX
1/65 Duty, FR[1:0]=(0,01,
Frame Frequency fFR T2 TG 80 Hz
Ta=25°C

Miote:
] The LCD Quiput Voliage (Vop) range of the measurement environment is as follows:
W0 to XV0: TuF
] The maximum possible Yop voltage that may be generated is dependent on voltage, temperature and panel
loading.

Bara chip current consumpiion with internal power system:

Rating
Test Pattern Symbol Condition = Unit Mote
Min. Typ. Max.

) YOD1=YDD2=VDD3=3V
Display Pattern: SNOW

(Static) 128 Vop=10.977Y, Bias=1/8, — 150 220 LA
atic) .
Frame Rate=76Hz, Ta=25C
YOD1=YDD2=YDD3=3Y,
Power Down 155 — 1 5 LA

Ta=25T

MNote:
The Current Consumption is DC characteristics.
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AC Characteristics
SERIAL INTERFACE (4-Line Interface)

CS0 L = e ¢
©ss OSH
(051 :”H”)
b P €,
AO
b Esere™]
SCL il tSLW_.‘ tSHH"
[ i
— tsas‘_b o3 tSQH_’
SDA _ _ _
First bit Last bit
(VDD1= 3.3V, Ta =25°C)
ltem Signal Symbol Condition Min Manx. Unit

Serial clock period tSCYC 60 -
SCL "H" pulse width SCL tSHW 15 -
SCL"L" pulse width tSLW 15 -
Address setup time AO tSAS 10 -
Address hold time 1SAH 10 - ns
Data setup time SDA tSDS 10 -
Data hold time tSDH 10 -
CS0 setup time cso iCSS 15 -
CS0 hold time ) tCSH 10 -
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(VvDD1 = 2.8V, Ta =25°C)

Item Signal Symbol Condition Min. Max. Unit
Senal clock period tSCYC 70 -
SCL "H” pulse width SCL tSHW 20 -
SCL"L" pulse width tSLW 20 -
Address setup time A0 tSAS 10 -
Address hold time tSAH 10 - ns
Data setup time SDSs 15 -
SDA
Data hold time tSDH 10 -
CS0 setup time iCSS 15 -
CS0
C30 hald time tCSH 10 -
(VDD1=1.8V, Ta =25C)
Item Signal Symbol Condition Min. Max. Unit

Serial clock period tSCYC 10 -

SCL "H" pulse width SCL tSHW 40 -

SCL "“L" pulse width tSLW 40 -

Address setup time AD tSAS 10 -

Address hold time tSAH 10 - ns

Data setup time tsDs 20 -

SDA

Data hold time tSOH 10 -

CS0 setup time oS0 1CsSS 20 -

CS0 hold time } tCSH 10 -

MNote:
1. Al timing is specified using 20% and 80% of VDD1 as the standard.

2. The input signal rise and fall time (tr, tf) are specified at 15 ns or less.

SERIAL INTERFACE (I°C Interface)
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(VDD1 = 1.8V ~ 3.3V, Ta=25°C)

Item Signal | Symbol Condition Min. Max. Unit
Serial clock frequency fSCL - 400 KHz
SCL clock LOW period o tLow 1.3 -
SCL clock HIGH period st tHIGH 0.6 -
BUS free time between a STOP and START tBUF 1.3 -
Data setup time tsU;Data 0.1 -
Data hold time tHD;Data 0 09 -
Setup time for a repeated START condition SDA | tSU;STA 06 -
Start condition hold time tHD:STA 06 -
Setup time for STOP condition tSUSTO 06 -
Signal rise time ir 20+0.1Cb 300
Signal fall time SDA if 20+0.1Chb 300 s
Capacitive load represented by each bus line SCL Ch - 400 pF
Tolerable spike width on bus tsw - 50 ns
RESET TIMING
¢ - »
RST {
Ig‘;gmgl )\ During Reset ... Reset Complete
(VDD1=18Y~33V, Ta=25C)
Item Symbol Condition Min. Max. Unit
Reset time iR - 1
ms
Reset "L” pulse width tRW 1 -
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9.CONTROL AND DISPLLAY COMMAND

COMMAND TABLE

RIW COMMAND BYTE
INSTRUCTION AD RWR DESCRIPTION
( )| b7 D6 D5 D4 D3 D2 D1 DO
Write Data 1 0 D7 D& D5 D4 D3 D2 D1 DO |Write data to DDRAM
Read data from DDRAM
Read Data 1 D7 D& D5 D4 D3 D2 D1 DO | Only for parallel interface
and I°C
Read Status Byte 0 ; DO | MX | MY | WA | DE 0 0 0 JRead status byte
(parallel interface) 0 EOR 0 0 0 D3 D2 101 | Only for parallel interface
Read 5 0 0 1 1 1 1 1 1 1 0 Read 5
ead Status Byte - ¥ ead status byte
(4-SF1) 0 1 IDO MX MY WA DE 0 0 0 Only for 4 line SFI
0 POR 0 0 0 D3 D2 101
pepoumnAddess g | g o | o | o | o |ca3|caz|cal|cao
— Set column address of RAM
Set Column Address | 0 0 0 0 1 | ca7 | cas | cas | cas
MSB
Specify line address for the
Set Scroll Line 0 0 0 SL5 SL4 SL3 SL2 SL1 SLO | 1% display line of DDRAM
(vertical scrolling)
Set Page Address 0 0 1 0 1 1 FPA3 | PAZ | PA1 PAQ | Set page address of RAM
Set Contrast 0 0 1 0 0 0 0 0 0 1 ]2-byte instruction. Set Vop
EV7 | EVG | EVE | EV4 | EV3 | EV2 | EV1 | EVD |voltage
Set Partial Sereen |- 0 ! 0 0 0 0 1 0 | Ps |Ps=1:Enable partial mode
Mode
§et RAM Address 0 0 | 0 0 0 | aco | act | Aco Set f:olumn anq page
Control address behavior
Set Frame Rate 0 0 1 0 1 0 ] 0 FR1 | FRO |Setframe frequency
Set All Pixel ON 0 0 1 0 1 0 0 1 0 AP | Set all display segments on
Set Inverse Display 0 0 1 0 1 0 0 1 1 INV | Set inverse display
PD=0: Chipis i
Set Display Enable | 0 0 1 0 1 0 1 1 | PD P15 1 power
down mode
= SEG sca
Scan Direction 0 0 1 1 0 0 o | my | mx | o [PEtCOMandSEGscan
direction
Software Reset 0 0 1 1 1 0 0 0 1 0 Set software reset
NOP 0 1 1 1 0 0 0 1 1 No operation
Set Bias 0 0 1 1 1 0 1 0 BR1 BRO | Setinternal bias circuit
CoM End 0 0 1 1 1 1 0 0 0 1 2-byte instruction. Set
Set vl End .
— | CEN5 | CEN4 | CEN3 | CEN2 | CEN1 | CEND | display duty
Partial Start Add 0 0 1 1 1 0 0 1 0 Set partial start for partial
artial Start Address .
— | DsST5 |DST4|DST 3|DST 2| DST 1 |DST 0| display screen
1 1 1 0 0 1 1 Set partial end for partial
Partial End Address 0 1] .
— | DENS | DEN4 | DEN2 | DEN2 | DEN1 | DEND | disPlay screen
1 1 1 1 1 1 1 Set test command table
Test Control 0 0
- - - H1 HO

MNote: 1. Do not use instructions not listed in these tables (Command Table).
2.°" = Disabled bit. It can be either logic 0 or 1.
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