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1. GENERAL DESCRIPTION

The GPG12063YE1 is a 128x64 dot-matrix LCD module. It has a STN 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
Yellow Mode STN 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
Back-light Type |[EL
Back-light Color |Blue-Green

3. MECHANICAL SPECIFICATION

ltem Specifications Unit
. . _ 73.5(W) x77.H) x3.2(D)

Dimensional outline mm

(Include component of EL and FPC)
Resolution 128x64 dots
Active area 58.84(W)x35.79(H) mm
Dots pitch 0.46(W)x0.56(H) mm
Dots size 0.42(W)x0.51(H) mm
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4. MECHANICAL DIMENSION
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5. MAXIMUM RATINGS

ltem Symbol Min Max Unit Note

VDD 'O 3 70 V

Supply voltage
VLCD '12 03 V

Input Voltage Vin -0.3 Vpo+0.3 V

Operating temperature Topr 0 50

Storage temperature TsTr -10 60

Humidity - - 90 %RH

6. ELECTRICAL CHARACTERISTICS

Item Symbol Condition Min. | Typ. | Max. Unit
Supply Voltage | Logic | Voo - 3.3 5 \
Input Voltage H level Vi ] 0.7Vp - Voo Vv
L level Vi Vs - 0.3V
With internal V ¢
generation; Vp,=3.3V;
Current Consumption o Vip=9.0V; f,,,=0; - 1.0 15 mA
Tams=25
4x charge pump
LCD Driving Voltage V.o Bias=1/9 8.7 9.0 9.3 \
EL Driving Voltage Ve frec=400HZ - |AC100|AC150 \
EL Driving Frequency F V=100V AC - 400 | 1000 Hz
EL Currer.1t L freq=400HZ ] 0.15 ] mA/GT
Consumption V=100V AC

Note:

1.The internal resistor ratio is set to 00100100B

2. The Electronic volume register is set to 00011000B

3.VLCD has +3

setting two parameters.

tolerance , so it can be adjustable by
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/. MODULE FUNCTION DESCRIPTION

7.1. PIN DESCRIPTION

Pin No.| Symbol Description Pin No. | Symbol Description
1. /CS1 CHIP SELECT 16. VOUT
2. /RES RESET SIGNAL 17. CAP3-
3. A0 DATA/COMMAND SELECT 18. CAP1+
READ/WRITE SIGNAL FOR

R/W

4 6590 MPU 19 CAP1- DC/DC VOLTAGE
' WR WRITE SIGNAL FOR '
8080 MPU CONVERTER
ENABLE CLOCK FOR 6800

EP - Impu
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. 21. VR TERMINAL

SCL SERIAL CLOCK INPUT
12 DB7 8-BITS DATA BUS LINES - 86 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

GPG12063YE1lver. A
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7.2. TIMING CHARACTERISTICS

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

ADFP
R
e - 1
Cs1 “\\ /f”'
[C52="1") r
e v -
-— I_-l'.n-l '||_-cl-4'. —_—
7 N 7
[ Lwe Ly ————i=
O
o
OB7 -0
[WWrite)
f——  feis -t —
OB7 -0
(Read)
(VDD = 4.5 bo 5.5V, Ta=-40 ko 85
Rating
Hem Signal Symbol Condition Units
M. Max,
Address hold time tann i} - ns
AOF
Address setup me Liss 0 ns
Systemn cycle tima ADP beves 166 - ns
Diata setup times I i - ns
; G Sy =100 pF
Diata hold time loem 10 - ns
OEY -0
Access time Bazion - Fii} ns
Cutput disable tima Lo 10 50 ns
Read e 70 - ns
Enabla H pulse time E
Wirite ternra 20 = L
Read Tevar an - ns
Enable L pulse lime E
ViTrite bes v 30 - ns
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(WDD =270 5 T,= 400 850

Ratin
Item Signal Symbaol Caonditlen = Units
Min. Max,
Address hald time Lams ] - ns
ADP
Address setup bme Hewm 0 - ns
System cycle fime ADP tovea 300 - ns
Diala sedup time lresa 40 - [§E
o Idp' Co=100 oF .
ata hald time o - ns
DET -0 =
Accass time tazcs - 140 ne
Cuibpid digable time pee 10 100 s
Read leamn 120 Lt
Enable H pulsa time EP
‘Wrilm tevawy G0 - ns
Riaad by, 50O - ne
Enabile L pulse fime ERP i
Wile Lo a0 - [iF]
WOD=24Vem2 W T.= A0 WGBS
' . Rating )
ttem Signal Symbal Condition Units
Min. Max.
Adddress hold lime laai o - ns
; AF
Address setup lime Lvas o - ns
System cycle tme AP leyen 1000 - ns
Drata satwp time tusa =11} - ne
G =100 pF
Drata hokd lirms Lo 30 - [iF]
DBT-0
Acrens firme tacow 280D ns
Qutput disable tme kpe 10 120 ns
Read Tevin 240 = ne
Enabls H pulss brme EP
Wirite townay 120 ns
Read tesir 120 . ns
Enabile L pulse bmea EF
Wirnte vy 120 - ne

Moted: The nput signal risa Grsa and Tall e {ir ) i spacilied

[ 7 T | S e

= Loupn) B B peciiad

Moedad: &1 liming = spedfed veing 20% and 50% of VDD as ke elerance

Moted: [y, ared IEWLR are specified as the overta) betesen C51 being 'L’ (C52 = Haw E

ol 15 e oriess.  When the system cycla time & entremaly Taat i, + &) Moa - foae - fosesd Tor
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2.SYSTEM BUS READ/WRITE CHARACTERISTIC (8080 SERIES MPU)

AOP
o — -t
C81 “\\ /,r"'
{C52="1") 4
d 1.'.|l:r
[———  fooe foos ————i]
WR, RD ‘\“\:% /ﬁ,ﬁ’ S
%-‘\% Z "’f-l-— tocrn doom ———
o ——
tesi
DB -0
{Vrite)
h—— e - i i
DET -0
(Read)
(WOD = 4.5V o 5.5V, T,=25)
Rating
Item Signal Symbol Condition Units
Min. Max.
Addrass hald time () 4] - ns
AP
Addrass satup time R u] - s
System cycla time AOF trvon 166 - s
Controd L pulse width { WH ) VR [ - a0 - ns
Contro! L pulse width { RD ) RO beoin o 7 e
Controd H pulse width { WR WR b a0 = ne
Control H pulse width {RD ) RD tocnm 0 g "
Data setup time tase 30 - ns
Address hold time Ipsie il - g
— Ley -0
RD access time Tacce - T0 ns
Cy = 100pF
Crutput disable time loma 5.0 20 ns
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WDD=2TVto 4.5V, Toa=2517)
e Rating :
ltem Signal Symbaol Condition Units
Min, Max.
Address hold trme Lesa a ns
ADP
Address setup time Lusgie 0 ns
System cycle tima ADP tevea 300 ne
Caontrol L pulse width | WR ) YUR b &0 ns
Control L pulse width | RD ) RO [ — 120 ns
Contral H pulse width | WR ) W Lecn &0 ne
Control H pulse width { RD ) RO Lok i e
Data setup time tasa 40 ns
Address hold time loyisa 15 ns
— DBET -0 "
RD access tima lacc 14 ns
% C. = 100pF
Clutpul disabhe tme fons 10 100 ns
WDD=24Y1o 2TV, Ta=251)
. Rating
Item Signal Symbol Condition Units
Min. Max.
Acddress hald time AP tewa 0 ns
Address selup Ume Lassar a ns
System oycle time ADF toyra 1000 ns
Contral L pulse width { WR | Wi bouw 120 ns
Control L putse width (RD ) RO teowm 240 ns
Control H pulse width | WR W Leciaw 120 ns
Cantrol H pulse width { RD ) RD teoir 120 ns
Data setup time toza 80 ns
Address hald time towan 30 ns
DBT -0
R access time facra - 280 ns
G = 100pF
Cutput disable time toms 10 200 ns
Motet: The in et Egnal ris= time and Tall timea (L. &) s specilled &l 15 ms o kess. When the system cycle time is extremely (&st, (L + &) (loves - oo = Tocies) Tor (8

+ 00 (e - &

Moted: t-. and L

& - koo 8re spacified
Mote2: All timing is specifed using 207 and BIRE of VDD as the reference

are specified as the overlap betwaan C51 being 'L'( G52 ="Hard YWR and RD being atthe 'L lavel
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3.SYSTEM BUS READ/WRITE CHARACTERISTIC (SERIAL SERIES MPU)
e B ¢ —_— A 1 E—
C81 M, /
(CS2="1") N I
loe ———— fl— i ——
AD
i} t
SCL  —— T —-//
A
ST P
- o
e tr
: - |— b=
=1
WDD =45t 55V, T,=251})
Rating
Item Signal Symbaol Condition Units
Min. Max.
Sanal Clock Period tseve - 200 - ns
SCL 'H' pulse width SCL Lzt - T8 - ns
SCL 'L’ pulse width ey - 75 - ns
Address sstup ime Lo - =0 -
i AOP . i
Address hold time teau - 100 - ns
Data setup time - tens - B0 - ns
Data hold tima tapn - 50 - ns
1 - 1040 -
CS-SCL time cs . dig
gy - 104 - ns
WDD=2TWiod 5 T,=250)
. o Rating .
ltem Signal Symbol Condition Units
Min. Max.
Sanal Clock Period t=ove - 250 - ns
SCL 'H' pulse width SCL tsHwW 104 ns
SCL 'L pulse width tELw - 100 - ns
Address satup lme 1345 - 150 - ns
AOF
Address hold time bEaH - 150 - ns
Data setup time - isps 104 ns
ata hold e ts0H - 104 - ns
tees - 150 3 ns
C5-50L bime =]
tCaH - 150 = ns

GPG12063YE1lver. A -10- Issue date: 02/05/28
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(VDD =24V bo 2.7V, TA=2517)
Rating
Item Signal Symbol Condition Units
Min, Max,

Serial Clock Period tacve 400 ns
SCL'H pulse width SCL Lspane - 150 - ns
SCL 'L’ putse width fegin - 150 - ns
Addrass satup time txas - 250 - ns

ADP
Address hold time taap - 2580 . ns
Data sedup e . Lo - 150 - ns
Data hald time i tegs - 150 - ns
toes - 250 - ns

C5-5CL fime ]
baan - 250 - ns

Motel: The input signal rise and fall e (t, L) am specified at 15 ns or less

MNote2: All trmng & specilied usng 20% and 30% of VDD as the standard

4.DISPLAY CONTROL OUTPUT TIMING

oon__ /" R 5

e
FR
(VDD =4 5 to 5.5V Ta=-40 o B57 )
PEA
Item Signal Symbol Gondition 2tng Units
Min. Typ Max
FR delay tima FR Lewn o = S0pF - 10 40 NG

GPG12063YE1lver. A -11- Issue date: 02/05/28
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tw
RESET b
,— =
Intemal
ring r R m
oot >< During reset esel complete
VDD = 4.5V ko 5.5, T, = 40t B51)
Raling
11em Figaal Symbol Condition = Wnits
Min Typ Max
Fasel brme I 0.5 15
Frasal ‘L' pulae width RES Re 0.5 i
VDD =2 T o 4.5, To, = 40 to 85107
Rating
Item Slgmal Symbal Condition Winits
Min Typ Max
Rt hrmes 15 1.0 1t
Fegel L' pulae wedth RES L 1.0 s
—
Mobe2: All iming |5 based on 20% and 80% of VOO
(VDD = 2.4V to 2.7V, Ty ® 40 ba 85 )
- Rating .
e Signal Eymbol Condition Units
Télira. T'r& Ielax,
— —
Fased lime Ig 1.5 s
Reased L pukss widih RES | 1.5 T3
Hoba: All imirg b specified with 20% and 30% of V0D as the sandand
GPG12063YE1ver. A -12- Issue date: 02/05/28
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7.3. BLOCK DIAGRAM OF LCM

tlf%l/ 128*6

0~127

63

/5N

SPLC501C

i)

30 1
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7.4. APPLICATION OF LCM
W 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 Bbit +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 MPL! corresponds to the
liquid crystal display common direction, there are few constraints at the time of display data transfer when
multiple SPLCS501A 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 170 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 liguid crystal display, it will not cause adverse

effects on the display {such as flickering).

oo [o[1]1]1 0] COMOD ]
o1 [1]o]olo [y COM

— —
Dz [o|1]aolo 0] COM2 [
pz [olol1]o 0 COM3
Da [0] 0[] 0O[1 0] COM4 ]

Display data RAM Liguid cryslal 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 Sel
Command. The page address must be spacified again whan changing pages to perform access. Page
address 8 (DB3, DBZ, DB1, DBO = 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
Az 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 MPLU 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 O column 83H to page 1 column O0H. Furthermore, as is shown in Table 4, the ADC command
(segment driver direction select command) can be used fo reverse the relationship between the display
data RAM column address and the segment cutput. Because of this, the constraints on the IC layout

when the LCD module is assembled can be minimized.

GPG12063YE1lver. A -14- Issue date: 02/05/28
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Table 4
SEG Output | SEGO SEG131
ADCr 0(H)—= Column Address =83(H)
(oBO) '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 whan
the contents of the display data RAM are displayed. Using the display start line addrass sel command,
which is normally the top line of the display can be specified.  This is the COMD output when the commaon
outpiut mode is normal, and the COME3 output for SPLCS01A when the common output mode is reversad.
The display area is a 65-line area for the SPLCS01A 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,

rema 41
| |
HER
HEE
HER
-= P 1
3 EEN
1]
[ 1]
H N Pags ]
| Bilw |
L[]
| 1]
i B
| B e
o
T
Fo
T |
= i
Fol
= || |
A
=H I
TH |
= 1
e I
. EEn 1
R k.
ke
— |
..I‘- I
]
o E=al
e EJ!
pial
3
Tl L
Faxt ] s

TS
T | o

zlafczfe]s

A e et
3|

|
HELH
=l
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mReference circuit

When the voltage regulator internal resistor is used.
Example whera WE52 = VE5, with 4x step-up

VDD

T

IRS MS
- VEs2
C, - Y
QuT
= C i T CAP3-
VES % CAP1+
€ lcapi- O
o | CAP2+ ﬁ
o CAP2- b
o
A w
Ve
VDD .
? VDD
C!
| |
| V,
CE
II2
1%
| v,
. 5
v,

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

GPG12063YE1lver. A -16- Issue date: 02/05/28
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8. ELECTRO-OPTICAL CHARACTERISTICS

Item Symbol Condition | Temp Min Typ Max |Units | Note
LCD driving 0 --- 9.3 -
voltage ViLcp 0 =¢=01|25 8.8 9.1 9.4 Vv 8.1
50 8.9
Rise Time (Tr) 0 -—- 640 960
Decay Time (Td) -—- 530 800
_ Rise Time (Tr) -—- 180 360 mse
Response Time ) g=p=0|2° 8.2
Decay Time (Td) -—- 180 360
Rise Time (Tr) 50 - 90 180 ¢
Decay Time (Td) --—- 90 180
Contrast Ratio Cr 6=p=0125 3 7 --- -- | 84
Viewing Angle Y =0° Y =90° Y =180° Y =270°
Range €) 3) @)
05 ) 25 30 25 Deg
Note3
CR32

GPG12063YE1lver. A
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Electro-Optical Characteristics Test Method

Response Time —» Q
Photo-detector —»@

Light Source for /
Reflective Type /

Liquid Crysta
Panel

Polarizer

@ Light Source for
Transmisson Type

GPG12063YE1lver. A - 18- Issue date: 02/05/28
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Note1l. Definition of Driving Voltage( Vicd) :
Vled = (V100n +V90,0rF)/2

Brightness Curve for Selected Segment

S
@ AN 2\ .
= 90% e Brightness Curve for
2 Non-selected Segment
= / Seg
100%
10% A
v N
VlO,ON VQQYOFF DrIVIng th@e

Note2. Definition of Optical Response Time:

Lol L L Lo o
v, || U

d Nonsdlected
Waveform
— "%+ — Sdected Waveform —"M
g —
g (
b=
=
o | 100

90%
10%

<+
RiseTime Tr

<

_ Time (ms)
Decay Time, Td
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Note 3. Definition of Viewing Angle 8 and

Noima' 12 O dlock Direction
O3 v =180

/ /

@ =270 3
9 O’ dock Direction / ) /
| 7
\\/
¢
© =0
Viewing Direction

6 O' dock Direction

Note4. Definition of Contrast ratio (CR):

_ Brightness of Nonrsdlected Segment (B2)
~ Brightness of Selected Segment (B1)

Brightness Curve for
Selected Segment

/ Brightness Curve for
: on-selected Segment
100% : B2 / =g

Brightness (%)

¢ =90
3 O clock Direction

Contrast

CRmax

0%

V, max Driving Voltage
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