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1. GENERAL DESCRIPTION

The GPM302A0 is a 128x64 dot-matrix LCD module. It has a FSTN panel
composed of 128 segments and 64 commons. The LCM can be easily accessed by
microcontroller via interface.

2. FEATURES

Display Mode |Transflective and positive type
Black/White Mode FSTN LCD
Display Format |Graphic 128 x 64 Dot-matrix
Input Data 68/80 or series data input from MPU
Multiplexing Ratio |1/64 Duty
Viewing Direction |6 O’clock
Backlight White LED

3. MECHANICAL SPECIFICATION

Item Specifications Unit

Outline Dimensional 72.8(W) x53.8(H) x6.4(D) mm
Resolution 128%64 dots
Active area 58.84(W)x35.79(H) mm
View area 67.0(W)x40.0(H) mm

Dots pitch 0.46(W)x0.56(H) mm

Dots size 0.42(W)x0.51(H) mm

GPM302A0 ver. A -2- Issue date: 2003/05/26
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4. MECHANICAL DIMENSION
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5. MAXIMUM RATINGS

ltem Symbol Min Max Unit Note

Voo -0.3 7.0 V

Supply voltage
Vico -13.2 0.3 \Y

Input Voltage VN -0.3 Vpp+0.3 V

Operating temperature Torr 0 50 T

Storage temperature Tstr -10 60 C 1

Humidity - - 90 %RH 2

6. ELECTRICAL CHARACTERISTICS

ltem Symbol Condition Min. | Typ. | Max. |Unit
Supply Voltage| Logic | Vpp - 3.3 5 V' |Note1
Input Voltage Hlevel| Vy ] 0.7V | - Voo Vv
L level i Vss - 0.3V
With internal V¢
generation;
Current Consumption Ioo Voo=3.3V; Vicp=9.0V; - 1.0 1.5 | mA

fsc\k=0; Tamb=25oc 1
4x charge pump

LCD Driving Voltage Vico Bias=1/9 8.4 8.8 9.2 V |Note2
LED Driving Voltage Vieo - - TBD - \
LED Current
, leo Viep=2.1V - TBD -- mA
Consumption

Note1:Vpp must depend on set-up voltage (2X~4X), (Vpop -Vout ) can’t be over 13.2V

Note:2
1.The internal resistor ratio is set to 00100100B
2. The Electronic volume register is set to 00011000B
3.VLCD has + 3 % tolerance , so it can be adjustable by
setting two parameters.

GPM302A0 ver. A -4 - Issue date: 2003/05/26
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7. MODULE FUNCTION DESCRIPTION

7.1. PIN DESCRIPTION

Pin No.| Symbol Description Pin No. | Symbol Description
1. /CS1 CHIP SELECT 16. VOUT
2. /IRES RESET SIGNAL 17. CAP3-
3. AO DATA/COMMAND SELECT 18. CAP1+
READ/WRITE SIGNAL FOR

RIW 6800 MPU

4. WR WRITE SIGNAL FOR 19 CAP1- D%/gﬁ\)/EORI:;'éISE
8080 MPU
ENABLE CLOCK FOR 6800

EP MPU
5. 20. CAP2-

/IRD READ SIGNAL FOR 8080 MPU
6. DBO 21. CAP2+
7. DB1 22. V1
8. DB2 23. V2

8-BITS DATA BUS LINES

9. DB3 24, V3 POWER SUPPLY FOR LCD
10. DB4 25. V4
11. DB5 26. V5

DB6 8-BITS DATA BUS LINES OUT VOLTAGE REGULAR
12. 27. | VR TERMINAL

SCL SERIAL CLOCK INPUT
3 DB7 8-BITS DATA BUS LINES - ot C86="H" 6800 MPU SERIES

S| SERIAL DATA INPUT C86="L": 8080 MPU SERIES
PS="H": PARALLEL
14 VDD POWER SUPPLY (LOGIC) 29. PS PS="L" SERIAL
IRS="H": USE INTERNAL

15 VSS POWER SUPPLY (GND) 30. /IRS |RESISTOR

IRS="L": NOT USE INTERNAL
RESISTOR

GPM302A0 ver. A
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7.2. TIMING CHARACTERISTICS

1.SYSTEM BUS READ/WRITE CHARACTERISTIC (6800 SERIES MPU)

AOP
RIW
Lo —= -—  tos
Cs1 \\ //
(Cs2="1")
- tev
— tewin ey ————
77 N 7
2 %4 N Z
———— t‘_\fﬂ_l! tL'.‘.’LW T — >
tose  =——i_
tDH%
DB7-0
(Write)
f———  t.oc - tos —p
DB7-0
(Read)
(VDD =45Vto 55V Toa=-40t0 85()
Rating
Item Signal Symbol Condition Units
Min. Max.
Address hold time tans 0 - ns
AOP
Address setup time taws 0 - ns
System cycle time AOP teves 166 - ns
Data setup time t 30 - ns
) e C. =100 pF
Data hold time tons 10 - ns
DB7-0
Access time taccs 70 ns
Qutput disable time toms 10 50 ns
_ Read tewnr 70 - ns
Enable H pulse time y E
Write tewrw 30 - ns
i Read tewLr 30 - ns
Enable L pulse time ) E
Write tcw_w 30 - ns

GPM302A0 ver. A
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(VDD =27Vto 4.5V, T, = -40t0 85(C)

- s Rating Z
Item Signal Symbol Condition Units
Min. Max.
Address hold time tans 0 - ns
AOP
Address setup time taws 0 - ns
System cycle time AQP teves 300 - ns
Data setup time 40 - ns
E: o C. =100 pF
Data hold time tous 15 - ns
DB7-0
Access time taces " 140 ns
Qutput disable time tons 10 100 ns
Read tewair 120 - ns
Enable H pulse time _ EP
Write tEwaw 60 - ns
Read t; 60 - ns
Enable L pulse time 3 EP R
Write l;-..-_Lw 50 - AL

(VDD =24Vt0o 2.7V, Toa=-40t0 85()

. . Rating )
Item Signal Symbol Condition Units
Min. Max.
Address hold time tarss 0 - ns
. AOP
Address setup time taws 0 - ns
System cycle time AOP teves 1000 - ns
Data setup time tpss 80 - ns
Data h IdF:' u,,w S A00RF 30
ata hold time 5 - ns
DB7-0 =
Access time taccs - 280 ns
Output disable time toms 10 120 ns
Read tewnr 240 - ns
Enable H pulse time EP
Write teww 120 - ns
: Read tewir 120 - ns
Enable L pulse time ) EP
Write tE-._-m 120 - ns
Note1: The input signal rise time and fall time (tr, tf) is specified at 15 ns or less. When the system cycle time is extremely fast, (t, + t) = (toveo = b = towse) fOr

(b + )= (toves = tovas = townis) @re specified,
Note2: All timing is specified using 20% and 80% of VDD as the reference.

Note3: t,,..,, and tEWLR are specified as the overlap between CS1 being L' (CS2="H')and E

GPM302A0 ver. A -7- Issue date: 2003/05/26
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2.SYSTEM BUS READ/WRITE CHARACTERISTIC (8080 SERIES MPU)

AOP
tawe —- -t ta

— ~J rd

Cs1

(CS2="1") \ 1

- toves
——— foos teoow ———
WR, RD %% %V w%
N & % /“_ teewa tociw ——
toss  ——
DB7-0
(Write)
e taces — lfors —m
DB7 -0
(Read)
(VDD =45Vto 5.5V, T,=25()
Ratin
Item Signal Symbol Condition 4 Units
Min. Max.
Address hold time P tans 0 - ns
Address setup time tawa 0 - ns
System cycle time AOP toves 166 - ns
Control L pulse width { WR ) WR tni 30 - ns
Control L pulse width (RD ) RD tectr 70 - ns
Control H pulse width ( WR ) WR tecrw 30 m ns
Control H pulse width (RD ) RD techr 30 . ns
Data setup time tosa 30 - ns
Address hold time tons 10 - ns
— DB7 -0
RD access time taccs - 70 ns
C.=100pF

Qutput disable time tons 5.0 50 ns

GPM302A0 ver. A -8- Issue date: 2003/05/26
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(VDD =27Vto 4.5V, T,=25()

Rating
Item Signal Symbol Condition Units
Min. Max.
Address hold time tans 0 - ns
AOP

Address setup time taws 0 - ns
System cycle time AOP toves 300 - ns
Control L pulse width { WR ) WR forw 60 - ns
Control L pulse width (RD ) RD fasis 120 : ns
Control H pulse width ( WR ) WR tecrw 60 - ns
Control H pulse width (RD ) RD tocrr 60 T ns
Data setup time toss 40 - ns
Address hold time tons 15 - ns
= DB7 -0

RD access time ta - 140 ns

e C. = 100pF
Qutput disable time tous 10 100 ns
(VDD =24Vto 2.7V, T, =25()
Rating
Item Signal Symbol Condition Units
Min. Max.

Address hold time AOP tams 0 - ns
Address setup time taws 0 - ns
System cycle time AOP toves 1000 - ns
Control L pulse width (WR ) WR tocuw 120 ns
Control L pulse width ( RD ) RD tecir 240 - ns
Control H pulse width ( WR ) WR tecrw 120 z ns
Control H pulse width (RD ) RD teenr 120 - ns
Data setup time toss 80 - ns
Address hold time tphs 30 - ns
— DB7 -0

RD access time taccs - 280 ns

C. = 100pF
Output disable time tons 10 200 ns
Note1: The input signal rise time and fall time (1, t,) is specified at 15 ns or less. When the system cycle time is extremely fast, (t, + 1) (toyves = Locww = team) for (1,

+1)

(toves = tecwn = toonn) are specified.

Note2: All timing is specified using 20% and 80% of VDD as the reference.

Note3: t...,, and t.... are specified as the overlap between CS1 being'L'(CS2 ='H')and WR and RD being at the 'L’ level.

GPM302A0 ver. A
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3.SYSTEM BUS READ/WRITE CHARACTERISTIC (SERIAL SERIES MPU)

- tess > — o
CS1 N
(CS2="1") N
tess —_— tsan —
A0
-+ tscve -
SCL -+ faw —l-//
4
——— b
5]
st t
tiy ———=| |——o ton
Sl
(VDD =45Vto 5.5V, T,=25()
Rating
Item Signal Symbol Condition Units
Min. Max.
Serial Clock Period tscve - 200 - ns
SCL 'H' pulse width SCL tsrw - 75 - ns
SCL 'L’ pulse width tsiw - 75 - ns
Address setupllime AOP tsas - 50 - ns
Address hold time tsa - 100 - ns
Data setup time S| tsos - 50 - ns
Data hold time tson - 50 - ns
tess - 100 - ns
CS-SCL time cs i
tesn - 100 - ns
(VDD =27Vto 4.5V, To=25()
Rating
Item Signal Symbol Condition Units
Min. Max.
Serial Clock Period tscyc - 250 - ns
SCL 'H' pulse width SCL tsHwW - 100 - ns
SCL 'L' pulse width tsuw - 100 - ns
Address setup time AP tsas - 150 B ns
Address hold time tsAH - 150 - ns
Data setup time . tsos - 100 B ns
Data hold time tSOH - 100 - ns
tcss - 150 - ns
CS-SCL time CS
tcsH - 150 - ns

GPM302A0 ver. A -10 - Issue date: 2003/05/26
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(VDD =24Vt 2.7V, TA=25()

Rating
Item Signal Symbol Condition Units
Min. Max.

Serial Clock Period tscve - 400 - ns
SCL 'H' pulse width SCL tsiw - 150 - ns
SCL 'L' pulse width tsiwy - 150 - ns
Address setup time AQP tsas # 250 - ns
Address hold time tsan - 250 - ns
Data setup time . tsps - 150 - ns
Data hold time tson - 150 - ns

t - 250 - ns
CS-SCL time cs o

tcg; = 250 = ns

Note1: The input signal rise and fall time (t,, t;) are specified at 15 ns or less.
Note2: All timing is specified using 20% and 80% of VDD as the standard.

4.DISPLAY CONTROL OUTPUT TIMING

(OCULT) \

lIJH-!
FR
(VDD = 4.5V to 5.5V, T, =-40 to 85()
. » Rating .
Item Signal Symbol Condition Units
Min. Typ. Max.
FR delay time FR torr C. = 50pF - 10 40 ns

GPM302A0 ver. A -11- Issue date: 2003/05/26
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5.RESET TIMING

tew
RESET 4
- =
Inisenal During reset Reset complete
status
(VDD =4.5V1t0 5.5V, T,=-40t0 85()
Ratin
Item Signal Symbol Condition L Units
Min. Typ. Max
Reset time tr - - 0.5 us
Reset 'L' pulse width RES taw 0.5 - - ns
(VDD =27V1t0 45V, T,=-40t085()
. . Rating .
Item Signal Symbol Condition Units
Min Typ. Max
Reset time s - - 1.0 us
Reset 'L' pulse width RES tew 1.0 - - us
Note2: All timing is based on 20% and 80% of VDD.
DD = 2.4V 10 2.7, Ta = -40 bo B30 )
Rating
M Signal Symbal Condition Units
Mln. Typ. hh!..
Rased lime ™ 1.5 103
Fraeet L pulss widih RES i 1.5 s
Hoba: All imirg ks speafied with 20% and 80% of VDD as the standand
GPM302A0 ver. A -12- Issue date: 2003/05/26
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7.3. BLOCK DIAGRAM OF LCM

nrd

128X64

63

/5N

0~127

SPLC501C

1T

30 1
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7.4. APPLICATION OF LCM
H DISPLAY DATA RAM
— Display Data RAM
The display data RAM is a RAM that stores the dot data for the display. It has a 65 (8 page x 8 bit +1) x
132 bit structure. It is possible to access the desired bit by specifying the page address and the column
address. Because, as is shown in Figure 3, the DB7 - 0 display data from the MPU corresponds to the
liquid crystal display common direction, there are few constraints at the time of display data transfer when
multiple SPLC501A chips are used. Therefore, display structures can be created easily and with a high

degree of freedom.

Moreover, reading from and writing to the display RAM in the MPU side is performed through the I/O buffer,
which is an independent operation from signal reading for the liquid crystal driver. Consequently, even if
the display data RAM is accessed asynchronously during liquid crystal display, it will not cause adverse

effects on the display (such as flickering).

po [o]1]1]1 0] COMO [ ]
D1 |1|0[0]|O 0 COM1 ||
D2 |0|1[0]|0 [ 0] COM2 -
D3 |0|0Of1]0 [ 0] CcCom3 -
D4 |0| 0| O0Of1 i COM4 [
Display data RAM Liquid crystal display
Figure 2

— The Page Address Circuit
As shown in Figure 3, page address of the display data RAM is specified through the Page Address Set
Command. The page address must be specified again when changing pages to perform access. Page
address 8 (DB3, DB2, DB1, DB0 =1, 0, 0, 0) is the page for the RAM region used only by the indicators,
and only display data DBO is used.

— The Column Addresses
As is shown in Figure 3, the display data RAM column address is specified by the Column Address Set
command. The specified column address is incremented (+1) with each display data read/write
command. This allows the MPU display data to be accessed continuously. Moreover, the increment of
column addresses stops with 83H. Because the column address depends on the page address, it is
necessary to re-specify both the page address and the column address when moving, for example, from
page 0 column 83H to page 1 column O0OH. Furthermore, as is shown in Table 4, the ADC command
(segment driver direction select command) can be used to reverse the relationship between the display
data RAM column address and the segment output. Because of this, the constraints on the IC layout

when the LCD module is assembled can be minimized.

GPM302A0 ver. A -14 - Issue date: 2003/05/26
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SEG Output SEGO SEG131
ADC ‘0’ 0(H)> Column Address >83(H)
(DBO) 1’ 83(H) ¢« Column Address € 0(H)

— The Line Address Circuit

The line address circuit, as shown in Figure 3, specifies the line address relating to the COM output when

the contents of the display data RAM are displayed. Using the display start line address set command,

which is normally the top line of the display can be specified. This is the COMO output when the common

output mode is normal, and the COM63 output for SPLC501A when the common output mode is reversed.

The display area is a 65-line area for the SPLC501A from the display start line address.  If the line

addresses are changed dynamically using the display start line address set command, screen scrolling,

page swapping, ...etc. can be performed.

Page Address
| TS| D2 ] D1 00 |l:"1'=

Uine
Address |

When ther 1

common outpat | | COM

mode is nommal Output
—_ iy

] - cowo |
[EL] COM1
3] oMz
03H COM3
o|lo| o Fage 0 H ]
[l COMS
BEH COWE
I [zl COMT
| [
| o9H
| GAH
= | 0BH
o | o |4 Paga 1 - T
oOH
DEH
OFH
o
114
| Fo]
e [ 1] o Page 2 T 3:
| =
1 16H
| 1TH
1 18H
| 19H
| AR
184
ol Page 3 I o
| 1DH
| 1EH
| FH
| 204
21H
22H
FEal
1 ] [} Paga 4 S
FLl
| 261
| 2™
| 26H
| 25H
| ZAH
| 2EH
| o | Page 5 T TCH
[ g
| 2EH
| ZFH
| E
| AH
1 3
| 331
I o Page & T EriT)
| 36K
] 364
| 3TH
| 361
| 3H
| 3R
= | 38H
O 15 S O | Page 7 r —
| 30H
| FEA
[ 3FH W,
0|00 Fage B | -
g8is|y|e)2]e|8)s R | E B[] st om mmsm, om
IE'(’. 75\‘: BPLCEY LA accens &5 e
Ble|5 (B[ |HIRR 5 joa
& e e el el | 5
5 | |0 5 8 15 5 8 o
o 8
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mReference circuit

When the voltage regulator internal resistor is used.
Example where VSS2 = VSS, with 4x step-up

VDD

1

IRS MS
- VSS2
C1 —l—— VOUT
L —cAps3-
—_— " F—cAP1+
S lcapr- ©
o | cAP2+ §
" _lcar2- =
V, 7
V
VDD B
T VDD
CQ
v,
CQ
| |
| A
( .
|| v,
CQ
v,
G
i '

Note: It is recommended that C1=1.0uF ~4.7uF and C2=0.1uF ~1.0uF

GPM302A0 ver. A -16 - Issue date: 2003/05/26
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8. ELECTRO-OPTICAL CHARACTERISTICS

ltem Symbol Condition | Temp | Min Typ Max |Units | Note
LCD driving 0C --- 9.0 -
voltage Vicp 0=¢=0 | 25C | 8.4 8.8 9.2 Vv
50C --- 8.6 ---
Rise Time (Tr) 0C --- 610 920
Decay Time (Td) - 630 950
R Ti Rise Time (Tr) 257 - 150 230
esponse Time — =
Decay Time (Td)|? = ¢ 0 180 270 |msec
o . 1
Rise Time (Tr) 50°C 80 20
Decay Time (Td) --- 90 140
Contrast Ratio Cr O=¢=0 | 25T 4 8 -—- -
Viewing Angle $=0° ¢ =90° ¢ =180° ¢ =270° —
IfPJ l:[#
Range (67 G | a2 | o)
0 (25C D
(&C) 30 35 55 40 °8
Note3
CR>2

GPM302A0 ver. A -17 - Issue date: 2003/05/26
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e Electro-Optical Characteristics Test Method

Response Time —> Q
Photo-detector —» @

Light Source for /
Reflective Type /

Polarizer
Panel

@ Light Source for
Transmission Type

Liquid Crystal

GPM302A0 ver. A -18 -
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e Note 1. Definition of Driving Voltage( Vled) :
Vled = (Vio,0n TVoo,0rr)/2

Brightness Curve for Selected Segment

S
2 A ™ '
§ 90% ¥ Brightness Curve for
-ﬁ%o Non-selected Segment
100%
0 A
10% \ Y

Vioon  Voo,0orF Driving Voltage

e Note 2. Definition of Optical Response Time:

ool L Lo
imNN I i

d Non-selected
Waveform Waveform
> Selected Waveform <
S
2 T
=
=
.20
n | 100
A 90%
10%
) l ) ) Time (ms)
Rise Time, Tr Decay Time, Td
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e Note 3. Definition of Viewing Angle 6 and ¢ :

Norrrial 12 O’clock Direction

o0, 0 =180°
©0=270° / 0 =90°

9 O’clock Direction " 3 O’clock Direction
I

©=0°

7

Viewing Direction
6 O’clock Direction

e Note 4. Definition of Contrast ratio (CR):

Brightness of Non-selected Segment (B2)

CR =
Brightness of Selected Segment (B1)
Brightness Curve for
Selected Segment
< Brightness Curve for
= / \ g lected S ¢ Contrast
» ! on-selected Segmen
2 100% , B2 8
£ 4 R N
< CR,max
=
aa)

0%

V, max Driving Voltage
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