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This manual provides technical information covering functions and
operational instructions for the G1213 liquid crystal display modules made by
Seiko Instruments Inc. Please read through this manual before operating the
product. Distribution of this manual to third parties for any purpose other
than operation of the product is prohibited. The descriptions herein are
subject to change without prior notice.
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1. GENERAL

1.1 General
The G1213 is a very thin LCD module on which a full-dot matrix LCD panel and a CMOS IC driver
are integrated. The LCD panel used here features wide viewing angle and high contrast. This
full dot configuration allows a wide variety of patterns to be displayed depending upon the
input data. The display position is the intersection point of the matrix transparent electrodes.
This prevents display distortion and displacement. Incorporating a display RAM and a display
timing signal generator into the G1213 allows for direct connection with the MPU circuit

without using an LCD controller.
1.2 Features
128 x 32 full dot matrix configuration
1/64 duty, 1/9 bias
A 4096-bit internal display data RAM
An internal display timing signal generator
8-bit parallel interface

Instructions:

Display Data Read/Write, Display ON/OFF, Display Start Line, X-Address (Page) Set, Y-
Address Set, and Status Read.

Two types of power supply: Vpp= +5V, V¢
Reflective, gray mode

Positive display
Display data “H": Display ON: blue display color
Display data “L": Display OFF: gray background

A wide operating temperature range
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1.3 Absolute Maximum Ratings

Vss =0V

item Symbol Conditions Min. Max. Unit
Power supply Vbp Ta = 25°C -0.3 7.0 \Y
voltage Vic 50 * 10%RH Vpp -19.0 | Vpp + 0.3 \Y
Input voltage ViN ~-0.3 Vpp+ 0.3 \)
terr'? egaltr:;%e Topr =65%RH -20 + 70 °C
temperature Tstg — -30 + 80 °C

Storage - =48hrs +20 +85 %RH

humidity - <1000 hrs +20 +65 %RH

1.4 Mechanical Characteristics

Item Standard

Dot configuration 128 x 32 dot
Module dimensions (H x V x T) [mm] 75.0 x41.5 x 6.8
Viewingarea (H x V) [mm] 60.0x 21.3
Active display area (H x V) [mm] 55.01x 16.29
Dot dimensions (H x V) [mm] 0.4 x 0.48
Dot pitch (H x V) [mm] 0.43 x 0.51
Weight [ g 1] 27max

H : Horizontal V : Vertical T : Thickness (max.)

1.5 Electrical Characteristics
Vpp = 5V15%, Vgs=0V, Ta= -20°C to +70°C

ftem Symbol Conditions Min. Typ. Max. Unit
Input High Vike - 0.7Vpp - Vop \Y}
voltage! Low ViLe _ 0 — 0.3Vop v
Input I High | Viur - 2.0 - Voo v
voltage2 Low ViLT _ 0 ~ 0.8 v
Output [High Vou lon = — 205 zA 2.4 - - Y
voltage3 [\ oy | vg, loL = 1.6 mA - - 0.4 v
Power supply Vbp - 475 5.00 5.25 v
voltage Vie — -120 | -8.0 -3.0 \
Current Ibp Vpp=5V, Ta = 25°C - 2.0 3.0 mA
consumption4 ILc Vic=- 8.0V - 1.7 3.0 mA
Frame frequency ferm - - 140 - Hz

1 Applied to RST.
2 Applied to DBy to DBy, E, R/'W, D/, CS.
3 Applied to DBg to DB5.

4 Display patterns: checkered patterns.
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1.6 Optical Characteristics

1/64 duty, 1/9 bias, frgm = 140 Hz, Vopr = Vpp — V| ¢, LED backlight: OFF

Item Sym. Conditions Temp. | Min. Typ. Max. Unit Remark
6 1 cz20 - - ~20
6, | D=0 25¢C | 20 - -
o 85— 61 Vopr=13.0V 20 ~ —
Viewing angle Degree Refer to
61 | c=z20 - = - 30
6, G = 270° 25°C 40 _ _ notes 1and 2
9, - 01 Vopr=13.0V 70 ~ —
6=0°
Contrast c =0° 25C 4.0 6.0 - - Note 3
Vopr=13.0V
t g=0° - 80 200
=1 F=0 25C
. totf | Vopr=13.0V - 100 200
Response time 6= 0° 250 1200 ms Note 4
fon_1 & 00 -20C
tott | Vopr=14.4V - 1300 | 2000

Measuring instrument : Canon illuminometer LC-3S

Note 1: Definition of angle 8 and @ Note 2: Definition of viewing angles 61

and 62
Light Z(6=0° A
(reflective LCD) Sensor Cmax. Toccmmmmm g
02 / Contrast C
Y (@ =180
p 1} R A I W,
L} | l
: LCD panel : :
LN\ R i | |
X \ TN X@- ! Lo
I S : ) 91 92 -
I |
7 > Viewing angle
Y (D =09 Remark: The optimum viewing angle by
(6 =90% visual inspection and angle 6 at

Cmax do not always match.
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Note 3: Definition of contrast (C) Note 4: Definition of response time
LA M | | R
Brightness of non-selected dot (reflection) B, I_l_l
B Brightness of selected dot (reflection) B, ‘J 1 1 IJ {
! Brightness for selected -
%) : dot 1Heg
% + Non-selected [ ’i Non-selected status
' status o Egilseola%dosha)tus _ | (display OFF)
Brightness 1 T
: curve for non- Light + 10%
. elected dot T
Brightness | s 50% A
(reflection) ' 100% °
1 Brightness
1
: * i
|
p Dark | I ton I l toff
Operating Voor : Operatingvoltage  to,: Responsetime (rise)
voltage(V) fram : Frame frequency to#: Response time (fall)

Note: Measurement must be made using a transmissive LCD panel.

1.7 LCpanellife time

item Conditions Standard Unit
. . 25°C £ 10°C
1
Life time <65%RH 100,000 or more hrs

1 Definition of life time: the time up to occurrence of any of the following:
- Contrast reduces to 30% of the initial value.
- Current consumption becomes three times the initial value.
- Orientation deteriorates significantly.
- The display malfunctions.
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1.8 Dimensions

Unit: mm
General dimensional tolerance: £0.5

750

25 700403 @5)
50 { 60.0 (Viewing area) eQ.O)
7495 55.01 (Display area) (7.495) 6.8 max.
1
. 128X 32 dots iles o 33 01 20
s S
]
=1 _ v / "\.{' 1
pr=3 [Te)
S = / R
X1 ¢ F— — — — W 1 ] ) :]
3| e { I ! g m P
< < ]
> ] 1
3 £ 3 | | 2l o
gl S < ; 4-R10 ! 6
S~ L { ] j:
ol 8 N ©
-7 g I D)
& o — 20
*j l\q\OOOOOOOOOOOOOOOOOO‘ *\*; S’, L
0 IU@%"-’ \ 20-10 g
1337 254 X 19=48.26 (1337)
0.43
. 18
18 714 (18) 04, 003
oy l/
ol 3
i 3
—— e ey I L m <
[ - |
J L J L _L_J — LJ_ _ |8 P

Figure 1 Dimensions
1/0 terminal functions

No. | Sym. Functions No. | Sym. Functions
1 Vpp | Powersupply voltage: +5.0V 11 DB; | Data bus{MSB)
2 Vss | GND: OV 12 | ¢S | chipselect
3 Vic LC drive voltage 13 RST Reset
4 DBy | Data bus(LSB) : 14 | R/W | Read/Write
5 DB, Data bus 15 D/l Data/lInstruction
6 DB, | Databus 16 E Enable
7 DB; | Databus 17 | FGND | Frame ground'’
8 DB, | Databus 18 NC -

9 DBs | Databus ' 19 NC -

10 DBg Data bus 20 NC —

' FGND is connected to the metallic frame of the module. Use this frame when grounding.
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2. CIRCUIT CONFIGURATION
2.1 Block Diagram

This product consists of an HD61202 segment driver, an HD61203 common driver and a bias

voltage generator. Figure 2 shows the block diagram.

L
128 x 32 full dot matrix | 4—
Common Driver _I 32 LeD \3'2_]

DBy to DBy et g
] ]
RST,RAW,D/I,E ! |
i i
s i a
' . Va: VCI le Vf I
Vic ™ 7] BiasVoltage , '
15| Generator H
i :
) }
L} 1
o y — L :
Vpp 0 a YN\/\/ 1
! Vp |
: Ve s t Dri :
egmen river
\ Vi FRM ’ !
o M |
Vss ) cL2 i
e ; |
s de=d
i |
[} )
1 ]
1 1
I 1
] I
} )
1 )
1 1
I 1
-l

Figure 2 Block Diagram
2.2 Segment Drivers (HD61202)

The segment driver is a 64 drive output CMOS IC. A 64 (SEG1 to SEG64) x 64 (COM1 to COM64) dot
display on the segment driver is divided into a 64 (SEG1 to SEG64) x 32 (COM1 to COM 32) dot
display and a 64 (SEG1 to SEG64) x 32 (COM33 to COM 64) dot display on the LCD display, located
right and left, and is configured in a 128 x 32 dot display. The 8 bits of data transmitted from the
MPU is stored in the internal display RAM, and the segment signal is generated for LC drive. One
bit of display RAM data corresponds to one dot lighting or non-lighting on the LC panel.
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2.2.1 Block Diagram (Segment Driver)
RST Vpp Vs Vic cs R/W D , E DBgto DBy
I !
Y Y Y 8y Segment Driver
P T T YTV T Cinterface Control -
| . |
E > Input and Output Buffer I
Busy Flag L, I
I A |
. 8V 8 Vv .
I d ¥ I
| Output Input [ »! Instruction Register |
i Register Register I
. A i .
L - E— e W b e G 9 EED ® =IE I e f Gjm § BN @ ENE F TN F EEE A JEES S BN D oEn —-— . S @ J
64 i
Y Y Y Y Y
Display ON/OFF Display Start Line 8y X, Y-Address
Register Counter
“
_, 6y 8/ 9y
Y A
Y
Z-Address L > Display Data RAM
Counter 6 4096 bit
A A
4 64;
: Display Data Latch
<4
4// >
LC Driver
Va M Y Y Y
g1 42 FRM CL 2 Y1 Y2 Y64
Vg
V¢

Figure 3 Segment Driver -
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2.2.2 Functions and Operations of Main Blocks
(1) Interface Control Unit
The interface control unit consists of the following blocks:

@ Input and output buffer
@ Input and output register
@ Instruction register

The above blocks are selected according to the following combinations of R/W and D/l signals:

D/I R/W Functions
1 1 Output Register Read
Internal Operation (Display Data RAM —» Output Register)
1 0 Input Register Write
Internal Operation (Input Resister — Display Data RAM)
0 1 Busy Check and Status Read
0 0 Instruction

@ Input and output buffer

The data is transmitted through eight data buses (DBg to DB5).
DBy oo MSB (most significant bit)
DBg - LSB (least significant bit)

The data can be input and output only when the Chip Select is selected. Therefore, if the Chip
Select is not selected, the internal condition remains unchanged and instruction will not be
executed, even when changing the signal of the input terminals excluding the RST (reset)

terminal.
Note that the RST operates regardless of CS.
@ Input and output register

This product is provided with an input register and an output register so that the product can

interface with MPUs having speed differing from the internal operation.

® |nput register
The input register is a register that is used for temporarily storing the data to be written in the
display data RAM. The data to be written from the MPU to the input register will be

automatically written in the display data RAM through internal operation.

When the Chip Select is selected and R/ W = 0, D/ | =0, the data is written in the register,

synchronized with the fall of signal E.

® Output register
The output register is a register that is used for temporarily storing the data to be read from the
display data RAM.
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in order to read the content of the output register, the Chip Select must be selected, D/l must be
1, and R/W must be 1. When executing the “Read” instruction, the contents of the output
register stored at that time are output during the time that “E” is 1. When “E” falls, display
data of the currently indicated address is written in the output register. After that, the address

advances by one.

The contents of the output register are rewritten by the Read instruction. The data is retained
by the address set or other instructions. Accordingly, when performing the address set, and next
executing the Read instruction, the data of the specified address is not output and the data of
the address which is specified is output at the second data read time. Therefore, when setting

the address, a dummy read is needed once. See Figure 4.

D/I [ l __I |____I
rw L]
E B I S I O S D e I I s R S N
Address | N [ N+1 | N+2
Output Register |  Naddressdata | N+ 1addressdata
Busy Address Bus DataRead| pys DataRead | pgys Data Read
DBy to DBy Check | Set Che{k (dummy) Che)::k (N address Che);k (N +1 address
(Address data) data)
N)

Figure 4 Read Timing
Busy flag

The status when busy flag is “1"” means that the module is operating internally. Instructions other
than he Status Read are not available at this time. The busy flag is output to DB; by the Status

Read instruction. Ensure that the busy flag is "0” before executing the instruction.

E _ Y
1
BUSY T gusy =1

1 3
7 =Tgusy= Fs

F¢ is frequency of ¢ or ¢, (1/2 the source oscillation frequency of HD61203): 215 kHz typ.

) Figure5 Busy Flag
Display ON/OFF Flip/Flop

The display ON/OFF Flip/Flop is a flip-flop function that determines whether the display data
corresponding to the RAM data is output to the segment on the LCD (ON status ) or goes to all
nonlit status regardless of the RAM data (OFF status). This is controlled by the display ON/OFF
instruction. When the RST signal becomes “0,” the display goes to OFF status. This flip-flop status
is output to DBs by the Status Read instruction.

Even when performing display ON/OFF, the data inside the RAM is not affected.



(4

(5)

(6)

AN.NU.QJ 1L 10VVNVUVU-OWUVUL

Display start line register

The display start line register is a register which determines the line address (see Figure 6) for
which data is displayed on the top line of the left-half LCD screen when displaying the contents of
the display data RAM on the LCD screen. It is also used to scroll the display. The 6 bit (0 to 63)
display start line information is written in this register by the Display Start Line Set Instruction.

The contents of this register are transmitted to address counter Z at “H" level of the FRM signal

(common driver output) which indicates the display start on the screen.
Z-address counter

The Z-address counter generates the address to output the display data synchronized with the
common signal. This is a 6-bit counter which counts at the fall of the CL signal (common driver
output). The contents of the display start line register are preset to the Z-address counter at “H"

level of the FRM signal (common driver output).
Display data RAM

The display data RAM is a RAM that stores the display dot data. 1 bit of RAM data corresponds to
lighting (data = 1) or non-lighting (data = 0) of 1 dot of the display on the LCD screen. Figure 6
shows the relationship between the address and data inside the RAM on the 128 x 32 dot display.
In this case, the display start line is 0.

-10-
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Common driver
output Xqto X3z

F=q==—-r-a--
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Commondriver
output X33 to Xgg

com1 e i —comss
come —J 1 | W0 I T comsa
coms — [ | B b ! b i
coma ; AR
coM5 ] : ! I
CoMé E Lo
I
com? ! ! !
coms ! b
1
comM9 ] I\\‘ h i :
' " o= I - v !
RN st AT T o
com3o— |t 14t P i
cOM31— 1 ¢+ 1 1 . L — COM63
=4 === =— A==p-t-
CcCOM32 —L _1_ R O T | T O — COM64
B
Segmentdriver ~F-J ~~o
outputY toY Rl N Tl
PUETIR e <. 62l6364 e
4 sx\\\ x\\\\
Data inside 1243 > "~ =
displayRAM | | | | | __ .. Line address
DBo 5553 oft{1(1joy _________ 0|0|1—Line0
DB1 1 0 0 0 1 __________ 0 0 1 Line 1 X_ address
DBz 1]o0f{ofojy1y{ 0{0{1IMH—Line2 (page)
DB3 1Jofofo] ] 1]o]1
DB, AR 0|1]1 X=0
DBs 1jojofofsf ~~___ of{o]1
DBg 110101000} ____ 0101
DBy - o0iol0]o0]o0 0({0]0
wse)l [ HHHVlL=Trr 1 - --"""""-""""
H 0 olo| 0+
] — = }X=1
||| 1
:I: ]
FHE. X=2
'I t -
' \ T |o]o] ~—~—0T1T0
of1lolofo] olo]o _5
ey 0]of[oF—Line62 )
0|01{0|0}0 0/0]0p—Line63
T T T T s e T T T
Y-address Yo Y1Y2Y3Ys Ye61Y62Y63

Figure 6 Relationship Between Display and Data Inside Display RAM

(7) X, Y-address counter

X, Y-address counter is a 9-bit counter which gives the address of the internal display data RAM. It

is necessary to set the X-address counter of the three upper bits, and the Y-address counter of the

six lower bits using differing instructions.

-11-



MINGNNVG 1 L€ T JJVVINVVVT O WVL

® X-address counter

Address counter X is a simple register that is not provided with a count function. The address is
set by instruction.

® Y-address counter

This counter sets the address by instruction and is automatically advanced by the read/write
operation. Counting is performed by looping the values 0 to 63.

2.3 Commondriver (HD61203)

The common driver is a 64 drive output CMOS IC. Incorporating an oscillation circuit, this driver
generates the common signal and timing signals (LC AC drive control, and one-frame timing

signal) necessary for the LC display, and controls the display by supplying the timing signals to
the segment driver.

2.4 Biasvoltage generator

Six levels of standard voltage Va to Vf are applied to the drivers as a bias voltage. This voltage is

generated by resistance division of Vopr and driven by a voltage follower through an
operational amplifier.

Voo © g _T. O Va
A
R4 T c
o Vp
R I c
1 -J[_- o Ve
C
Vopr R :{ o Vq
R4 T c
o Ve
R Operational l C
v 1 Amplifier T
Vie © 4 . o Vs

1/9 bias: R2= (9—4) R1= 5R1

Figure7 Bias Voltage Generator
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3. OPERATING INSTRUCTIONS

3.1 Terminal Functions
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Table 1 Terminal Functions

Signal QTY e} Destination Functions
DBy to DB, 8 1710 MPU Common terminal for tristate input and output, and data bus.
E 1 Input mpy | Enable
. Write (R/W = 0):Latches data of DBg to DBy at the fall of E.

Read (R/W = 1):Outputs data to DBy to DB; while “E”
keeps a high level.

R/W 1 Input MPU Read/Write selection
R/W =1: WhenE =1and CS=0, the data is output to DBy

to DBy and read is available by MPU.
R/W =0: When CS =0, DB to DB are ready for receiving
the input.

D/| 1 Input MPU Data/lInstruction selection

D/l = 1: Indicates that the data in DBg to DBy is the display
data.
D/l = 0: Indicates that the data in DBgto DBy is the
instruction code.
Chip select input. Data input and output is possible under
s 1 Input MPU thea‘ollowingpstatus: P P P
Terminal No. (o)
Status 0

RST 1 Input | MPU | Resetsignal N
Setting the RST signal to a low level allows for initial
setup.
(1) ON /OFF register: 0 setup (display OFF)
(2) Display start line register: 0 line setup (display starts

from 0 line)

The setup status is retained until the status is changed by
an instruction after reset is released.

Vpp 1 - Power | Powerterminal forlogic(+5V)

Vss 1 - Power | GND terminal (0V)

Vic 1 - Power |Powerterminal for LCdrive

FGND 1 - - Frame ground?

1 FGND terminal is connected to the metallic frame of the module. Use this terminal when
grounding the frame.

-13-
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item Symbol Min. | Typ. |Max. | unit | Note
E cycle time teye 1000 - - ns 1,2
E pulse width (H) PwWEH 450 - - ns 1,2
E pulse width (L) PwEL 450 - - ns 1,2
E rise time t, - - 25 ns 1,2
E fall time t¢ - - 25 ns 1,2
Address setup time tas 140 - - ns 1,2
Address hold time taH 10 - - ns 1,2
Data setup time tosw 200 - - ns 1
Data delay time tpDR - - 320 ns 2,3
Data hold time during write toHw 10 - - ns 1
Data hold time during read tDHR 20 - - ns 2
Note 1: When the MPU writes: Note 2: When the MPU reads:
- teve > - Leve >
ZOT/\ —— [ f—P — ] o 7(——¢P _)5.
E 0.8Vt PweL —> WEH ‘N t E WEH \L_
. {1 t, tAH_T - -<t, e
2.0V A
A LY tan D¢
Xa —p e tan —l e
cs 2.0V ><: cs 3 C
D/ 0.8V | tosw D/l y
<-tpHw <toor > -
t
DBy to DB 204 —  DByto DB/ . S
Note 3: Load circuits (DBg to DB7)
D R R =2.4kQ
Test point 1 R =11kQ
. C R Bg C = 130 pF (including jig capacity)
J, Da Diodes D1to D4 are 152074 ®.

-14-
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3.3 Reset Function
Setting the RST terminal to a low level when the power is on allows for initial setup.

@ Display OFF
@ Display start line register: Set address 0.

While the RST remains at a low level, instructions other than the status read cannot be
accepted. Execute other instructions after confirming that DB =0 (reset release) and DB; =0

(ready) , using the status read instruction.

The power conditions for power-on initial setup are as follows:.

Item Symbol Min Typ. Max unit
Reset time trsT 1.0 - - S
Rise time t, - - 200 ns

Vbb

RST

If the RESET is executed during operation, retention of the contents of all registers (excluding

an ON/OFF register) and the RAM is not guaranteed. Always set them again.

-15-
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3.4 Instructions
3.4.1 General

Instructions are listed on Table 2. Instructions other than the Status Read instruction will not be
executed if they are sent while another instruction is already being executed. The busy flag is “1”
when executing the instruction. Check whether or not the flag is “1” before transmitting the

instructions from the MPU.

Table 2 List of Instructions

Instruction Code Function
RW | D/t | DB, | DBg | DB | DB, | DB; | DB, | DB, | DBy
Turns ON /OFF total display. Dataand
1 | Display 0 0 0 0 1 1 1 1 1 17 Ln:g:gzlgsetgtcus in the display RAM remain
ON/OFF 1:ON 0:OFF
Disol Display start i Determines the RAM line to be displayed on
2 | Display ojo | 1|1 Isplay start fines the top line (COM1) on the left-half display
startline (0to63) (SEG1 to SEG64).
X-address X-address(page) | Sets the X-address of the RAM (page) in
3 | (page) set 0 Y 1 0 1 1 1 (0to7) the X-address (page) register.
Set Y-address of the RAM in the Y-address
4 | Y-address 0 0 0 1 Y-address counter.
set (0t063)
R Reads the status.
stat d B oN | E RESET  1:Reset 0: Normal
g | oratusrea 1] o ‘é’ o /| s | o | o | o] o |onor 1:DisplayOFF 0:DisplayON
v OFF | E BUSY  1:during internal operation
T 0: READY status
Writes data DBo (LSB) to | Accesses the
Displ DB, {MSB ) on the data RAM in which
6 | Py ) 0 1 Write Data bus into the display address has been
data write RAM. specified
beforehand.
After that the Y-
Reads data DBy (LSB) to | address
Displa DB, (MSB) from the advances by one.
7 play 1 1 Read Data display RAM into the
data read data bus.

Note: The BUSY time varies depending upon the frequency Fg (:215 kHz (typ.)) of ¢1,¢2 (1/F¢ < Teusy < 3/F¢).
3.4.2 Detailed explanation
(1) Display ON/OFF

R'W D/I DBy - DBy
Code 0 0 0 0 1 1 1 1 1 D

Turns the display ON when D =1, and OFF when D=0. When the display is turned OFF by D=0, the
original display appearsif D is set to 1 because the display data is retained in the display data RAM.

-16-
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(2) Display startline

R'W D/l DBy DBo
Code 0 0 1 1 A A A A A A
~€—pper bits Lower bits —>

Sets the display data RAM line address expressed with binary AAAAAA in the display start line
register. When displaying the content of the display data RAM, the display data on the line
addresses which are set in the register is displayed on the top line on the left-half LCD screen. For
address configuration inside the display data, refer to Figure 6. Figure 8 shows display examples of
startlines 0 to 3.

comt ————— l . R _D:.——coms3

com2 : i -
]
]
]

coms
COM4
COMS
COM6

| .
. ! ! -
! i
. : #——comm
comz— T TTT1 ___. [TT] — comes
Display startline=0

covi —JC T T : HEEER [T T} comss

. — COM®1
I comea

comi W }—coms:

i :

come— T M1 .. mE |

Display start line =1

()
@]
<
w

Display start line=2
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com [TTTT] [T+ comss

com2

com3
b
i
i
|

coma
COMS
(€e]V ]

- I
- I
covs—l T T T __.__. ]
Display startline=3
Figure 8 Relationship Between Display Start Lines and Displays
(3) X-address (page) set

R/W D/I DBy DBy

Code 0 0 1 0 1 1 1 AlAI]A

~€Upper bits
Lower bits —>

The display data RAM “X" address (page) which is expressed with binary AAA is set in the X-address
register. Following write/read operations from the MPU are performed on the specified X-address
(page) until the next X-address (page) set is performed. The configuration of display data RAM and

X-address is shown in Figure 9.

(4) Y-address set

R'W D/I DBy DBy
Code 0 0 0 1 AJA|lATA]A]A
~€—Upper bits Lower bits >

The display data RAM Y- address which is expressed with binary AAAAAA is set in the Y-address
counter. After that the Y-address counter advances by one each time write/read is performed from

the MPU. The configuration of the display data RAM and Y-address is shown in Figure 9.

Y-address 0 1 2 3 4 - - - - - - - - - - - - - - - 6162863

DBy
to Page 0 X=0
DB,
DB,
to Page 1 X=1
DB,

“

DBg
to Page 6 X=6

DB,

DB,
to Page 7 X=7

DB,

Figure9 Display Data RAM Address Configuration
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(5) Status read

RW D/l DBy DBo
Code 1 O |eusy| O |onorrf reser| O 0 0 0

BUSY: When BUSY =1, it means that the the module is operating internally and the next
instruction is not accepted until BUSY = 0. After confirming that BUSY =0, it is necessary to

perform the next write.

ON/OFF: Indicates that the display is OFF when ON/OFF = 1.
Indicates that the display is ON when ON/OFF = 0.

RESET: Indicates that initial setup is performed by the RST signal.
Indicates that the initialization is being performed when RESET = 1 and instructions other
than the Status Read instruction are not accepted.

When RESET = 0, initialization is completed and operation status is normal.

(6) Display data write

R/'W D/l DBy DBy
Code 0 1 D D D D D D D D

~€—Upper bits Lower bits —>

Writes 8-bit binary data DDDDDDDD in the display data RAM. After the write is completed, the Y-
address is automatically advanced by one

(7) Display data read

R'W D/I DBy DBg
code 1 1 D D D D D D D D

~€—pper bits Lower bits —>

Read 8-bit binary data DDDDDDDD from the display data RAM. After read is performed, the Y-
address is automatically advanced by one. A dummy read is necessary once, immediately after the

address set is completed. For details, refer to segment driver output register section.

-19-
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3.5 Contrast Adjustment and Power Supply Exampie

The LC panel viewing angle and display screen contrast are greatly affected by the ambient
temperature. The recommended LC drive voltage (Vopr) at each temperature is given below.
Vopr is a value at which the best display is visually obtained. This value does not always
correspond to the value at which the best contrast (Cmax.) is obtained. A contrast adjustment
circuit example is shown below:

Temperature {*C) -20 0 25 50 70 Vopr= Voo -Vic
Voltage (Vopr) 13.5 13.0 12.5 11.5 10.5
) ¢ \Y)
il 1 PP Ra =10 kQ
5V C1
Rg=1.2kQ
T T Vss 8 ( o )
Ry (variable resistor
C2 Ra v
12v _ =10kQ
Rv > Vic C1,C2=10 4F
Rg G1213

Figure 10 Contrast Adjustment
3.6 MPU Connection Diagram

Z80A Z80 PIO G1213
DotoD7 K > D0 to D7 A0 toA7<:_> DBy to DB;
AO0to A15 )| Decoder > CE BO > E
A0 —
> C/D B1 > RIW
Al A/8
— — B2 >! D/I
RD > RD
IORQ >! TORQ B3 »! RST
YK > M1
— —_ >| cs1
INT » INT B4
é > ¢ B5 > €S2
> Vpp
> Vg
> VLC

Figure 11 Example of Connection to Z80A
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4. PRECAUTIONS
Safety

If the LCD panel is damaged, be careful not to get the liquid crystal in your mouth. If the
liquid crystal touches your skin or clothes, promptly wash it off using soap and plenty of
water.

Handling
Avoid static electricity, as it will damage the CMOS LSI.
The LCD panel is made of plate glass. Do not hit or crushiit.
Do not remove the panel or frame from the module.
The polarizer of the display is very fragile. Handle it very carefully.

Mounting and design

Mount the module by using the specified mounting parts and holes.

To protect the module against external pressure, place a transparent plate (e.g., acrylic or
glass) on the module, leaving a small gap between the display surface and transparent
plate.

Small gap Exterior face

gTransparent plate J / ,J/ ' S

(——wiodule =A m] (

§ L1 |

) 1 5 _scen

YrExample

Design the system so that no input signal is given unless the power-supply voltage is applied.

Keep the module dry. Avoid condensation to prevent the transparent electrodes from being
damaged.

Storage

Store the module in a dark place, where the temperature is 25°C * 10°C and the relative
humidity below 65%.

Do not store the module near organic solvents or corrosive gases.

Keep the module (including accessories) safe from vibration, shock and external pressure.

Cleaning

Do not wipe the polarizer with a dry cloth, as it may scratch the surface.
Wipe the module gently with a soft cloth soaked with a petroleum benzine.

Do not use ketonic (ketone) solvents (ketone and acetone) or aromatic solvents (toluene
and xylene), as they may damage the polarizer.
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