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3. GENERAL SPECIFICATIONS
This individual specification is general specifications.

4. PRECAUTIONS FOR LCM

4.1 Precautions in handling LCD Modules (hereinafter LCMSs)
Genda’s LCMs have been assembled and accurately calibrated before delivery.
Please observe the following criteria when handling.
A. Do not subject the module to excessive shock.
B. Do not modify the tab on the metal holder.
C. Do not tamper with the printed circuit board.
D. Limit the soldering of the printed circuit board to 1/0O terminals only.
E. Do not touch the zebra strip nor modify its location.

4.2 Static electricity warning
Genda’s LCM uses CMOS LSI technology. Therefore, strict measures to avoid static electricity
discharge are followed through all processes from manufacturing to shipping. When handling a LCM,

take sufficient care to prevent static electricity discharge as you would any CMOS IC.

A. Do not take the LCM from its anti-static bag until it’s to be assembled.
LCM’s are individually packaged in bags specially treated to resist static electricity. When storing,
keep the LCM packed in the original bags, or store them in a container processed to be resistant to

static electricity, or in an electric conductive container.

B. Always use a ground strap when handling a LCM.
Always use a ground strap while working with the module, from the time it is taken out of the
anti-static bag until it is assembled. If it is necessary to transfer the LCM, once it has been taken
out of the bag, always place it in an electric conductive container. Avoid wearing clothes made of

chemical fibers, the use of cotton or conductive treated fiber clothing is recommended.

C. Use a no-leak iron for soldering the LCM.
The soldering iron to be used for soldering the 1/O terminals to the LCM are to be insulated or

grounded at the iron tip.

D. Always ground electrical apparatuses required for assembly.
Electrical apparatuses required to assemble the LCM into a product, i.e. electrical screw drivers,
are to be first grounded to avoid transmitting spike noises from the motor.

E. Assure that the work bench is properly grounded.
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F. Peel off the LCM protective film slowly.

The module is attached with a film to protect the display surface from contamination, damage,

adhesion of flux, etc. Peeling off this film abruptly could cause static electricity to be generated,

so peel the tape slowly.

G. Pay attention to the humidity in the work area.

50~60% RH is recommended.

4.3 Precautions for the soldering of a LCM

The following procedures should be followed when soldering the LCM:

A. Solder only to the I/O terminal.

B. Use a no leakage soldering iron and pay particular attention to the following:

(1) Conditions for soldering I/O terminals

Temperature at iron tip: 280  +

Soldering time: 3~4 sec/terminal

10

Type of solder: Eutectic solder (rosin flux filled)

Note: (Avoid using flux, because it could penetrate the module and the module may get

contaminated during cleaning.) Peel off protective film after soldering the 1/0 terminals. By

following this procedure, the surface contamination caused by the dispersion of flux while

soldering can be avoided.

(2) Removing the wiring

(When a lead wire, or a connector to the 1/0 terminal of the module is to be removed, remove

it only after the solder at the connection has sufficiently melted since the 1/0 terminal is a

through hole.) If it is forcefully removed, it could cause the terminal to break or peel. The

recommended procedure is to use a suction-type solder remover. Caution: do not reheat the

I/0 terminal more than 3 times.

4.4 Long-term storage

If the correct method of storage is not followed, deterioration of the display material (polarizer) and

oxidation of the I/O terminal plating may make the process of soldering difficult. Please comply with

the following procedure.

A. Store in the shipping container.

B. If the shipping container is not available, place in anti-static bags and seal the opening.

C. Store the modules where they are not subjected to direct sunlight or a fluorescent lamp.

D. Store in a temperature range of 0

- 35

with low relative humidity.
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4.5 Precautions in use of LCD modules

A. Do not give any external shock.

B. Do not wipe the surface with hard materials.

C. Do not apply excessive force on the surface.

D. Do not expose to direct sunlight or fluorescent light for a long time.

E. Avoid storage in high temperature and high humidity.

F. When storage for a long time at 40

or higher is required, R/H should be less than 60%.

G. Liquid in LCD is hazardous substance. Do not lick, swallow when the liquid is attached to your

hands, skin, clothes etc. Wash it out thoroughly.

5. OPTICAL DEFINITIONS

5.1 Definition of angle ©andcp
Y

¢1
LCD Y(8-180° ) 7;@/6
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X(0=90° ) — X'(0=90° )
\w el

POSITIVE TYPE
5.3 Definition of contrast “K”

brightness of non-selected segment (B2)

i brightness of selected segment (B1)

Brightness curve for
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5.5 Definition of contrast “K”

5.2 Definition of viewing angle ¢1 and¢p?2
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5.4 Definition of optical response
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6.DIMENSIONAL OUTLINE

75405

0.4 71.140.3
- 1003 S PIN' CONNECTION:
7.5 60(V-A) ¥ 5.0£0.3 o
0 9.995 55.01(AA) f | tfozais PIN |SIGNAL|
A i D
” . =1 2 | vss
| 3 [ wo
s | 4 | DBO
A | 5 | DBl
} 6 | DB2
3z * \ 7 | 083
12864 DOT ’ oo
9 | DB5
10 | DB6
11| DB7
10 12 | /CS1
| 0 13 | /CS2
1 0000000000000 O0O0OO0O0O0 20 o 14 /RST
} ‘ N 2, W N - 15 | R/W
2 o ;{é{ 2150.87 P2.5‘;:+Qo:;¥8.26 {0 @p-\f . 043 16 D/‘
T e = S 171 €
ﬁ 18 | VEE
NOTES: Sf WZZ ?
1. DISPLAY TYPE: STN, YELLOW—GREEN MODE, TRANSFLECTIVE/POSITIVE e
2. DRIVE METHOD: 1/64DUTY,1/9BIAS,VDD=5.0V,VOP=105V A DISPLY PATTERN
3. VIEWING DIRECTION: 6 O'CLOCK
4. DRIVER:  SBNOO64G AND SBN6400G CUSTOMER APVL | | DATE |
5. OPERATING TEMP: —25:C~70°C DRAN - o
6. STORAGE TEMP: —30°C~80°C 0 o SRR MODULE
7. BACKLIGHT TYPE: YELLOW—GREEN,EDGE,A—K=5.0V. 02 ENGR CHI M nm —
8. UNMARKED TOLERANCE: +0.5mm. P
9. ENVIRONMENT REQUEST. o -— APPROVAL 9 = E}WSG*NGOB1286433YFPEGJE*C/R
VERSION | MODIFYCONTENT GENDA TECHNOLOGY LTD 03 1/10
7.MECHANICAL DATA
ITEM STANDARD VALUE UNIT
LCM SIZE 75*%52.7%*9.0MAX mm
EFFECTIVE DISPLAY AREA 55.01*27.49 mm
OPERATING TEMP -25~70
STORAGE TEMP -30~80
DUTY 1/64
VIEWING DIRECTION 6 O’CLOCK
BACKLIGHT YELLOW-GREEN
LCD TYPE STN YELLOW-GREEN MODE,
TRANSFLECTIVE/POSITIVE
DRIVER SBN0064G AND SBN6400G
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8. ELECTRICAL ABSOLUTE RATING

Item Std,value UNIT NOTE
Power Supply For LCM 5 \Y/
Power Supply For LCD 10.5 \Y/

9.CHIP DEPICTION

SBN6400G INTRODUCTION

The SBN6400G is a LCD driver LSI with 64 channel outputs for dot matrix liquid crystal graphic display
systems. This device provides 64 shift registers and 64 out put drivers. It generates the timing signal to control
the SBN0064G. The SBN6400G is fabricated by low power CMOS high voltage process technology. And is
composed of the liquid crystal display system in combination with the SBN0064G(64 channel segment
driver).

Absolute maximum rating

Vpp =5V £10%; Vgg = 0 V; all voltages with respect to Vgg unless otherwise specified; Ty, = -20 to +75 °C

SYMBOL PARAMETER MIN. MAX. UNIT
Voo voltage on the Vpp pin{pad) 0.3 +7.0 Volts
VEE Megative voltage on the Ve pin(pad) Vop-16 Volts
Vico (note 2) LCD bias voltage, V| cp=V0-V5 13 Volts
Vi input voltage on any pin with respect to Vssg 0.3 Vop+ 0.3 Volts
Pp power dissipation 200 mW
Tatg storage temperature range —55 +125 °C
Tamb operating ambient temperature range -30 + 85 °C
Tsol (note 3) soldering temperature/time at pin 260 °C,
10 Second
Notes

1. The following applies to the Absolute Maximum Rating:
a) Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device.

b) The SBN6400G includes circuitry specifically designed for the protection of its internal devices from the damaging
effect of excessive static charge (ESD). However, it is suggested that conventional precautions be taken to avoid
applying greater than the rated maxima.

c) Parameters are valid over operating temperature range, unless otherwise specified.
d) All voltages are with respect to Vgg unless otherwise noted.
The condition Ygp(V0)z VW1 =2 V2 =2 V3 =2 V4 = V5 must always be met.

QFP-type packages are sensitive to moisture of the environment, please check the drypack indicator on the tray
package before soldering. Exposure to moisture longer than the rated drypack level may lead to cracking of the
plastic package or broken bonding wiring inside the chip.
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ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS

Vpp =5V £10%; Vgs = 0V, all voltages with respect to Vgg_unless otherwise specified; Ty, = —20 to +75 °C.
SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
Voo Supply voltage for logic 27 50 55 A
Vico LCD bias voltage Vi cp= VO(Vppy-V5 | Note 1. 13 v
VNEG Vnec=VoD-VEE 16 A
VI LOW level input voltage Note 2. 0 08 v
ViH HIGH level input voltage Note 2. Vop-2.2 VoD v
LOW level output voltage of output | Note 3
VoL terminals, at lg =1.6 mA. 0.0 s L
HIGH level output voltage of output | Note 3. N
Vor terminals, at loy=-200pA. Vop—0.3 Voo v
Ik Leakage current of input pins(pads) |for all inputs 0.2 A
IsTRY Standby current at Vpp=5 volis Note 4 3.0 uA
Operating current for master mode
o) with 1/128 display duty cycle Note 5 960 HA
Operating current for slave mode Note 6
IoD(2) with 1/128 display duty cycle bl KA
- Operqtmg current measured at the | Note 7 90 uA
Vee pin(pad)
Cin Input capacitance of all input pins 50 8.0 pF
Ron LCD dnver ON resistance Note 8 15 KO
Notes:

1.
2.

LCD bias voltage V| ¢p is V0 - V& W0 should always be connected to VDD

For all input pins (pads), F5, DS1,052, CR, SHL, M5, and PSEL. Also, for all I/'Os, DIC1, DIOZ2, M, and CL when
they are used as inputs.

For all output pins (pads), CLK1, CLK2, and FRM. Also, for all I/Os, DIO1, DIO2, M, and CL when they are used as
outputs

Conditions for the measurement: CR=Vpp, measured at the Vpp pin.

This value is measured at the Vpp pin {pad). The condition for the measurement is as follows:

a) RfF33K, C=20 pF,

b) Display duty cycle=1/128 (D51=D52=1),

c) Master mode {M.@Zﬂ, and FS=5HL=PSEL=1, and

d) COMO~COMES were left open.

This value is measured at the Vpp pin (pad). The condition for the measurement is as follows:

a) Display duty cycle=1/128 (D51=D52=1), Slave mode {Ma@:t}j, and FS=SHL=FPSEL=CR=1,

by CL, M, and DIO1 are from the master, and

c) COMO~COMES were left open.

The condition for the measurement is the same as those described in Note 5, except that the value is measured at
the Vge pin{pad).

This measurement is for the transmission high-voltage FMOS or NMOS of COMO~COME3. Please refer to

Section 12, Pin Circuits, for detailed schematic of these drivers. The measurement is for the case when the voltage
differential between the source and the drain of the high voltage PMOS or NMOS is 0.1 volts.

GENDA TECHNOLOGY LTD GS-GB1286433YFYJ-C/R PAGE:8/25




AC CHARACTERISTICS (VDD = 5V + 10%, Tamb = -20°C to +75°C)
Master Mode (MS = VDD, PCLK2 = VDD, Cf = 20pF, Rf = 33kQ)

- o i 1
cLz pa W ¥ I i A
B t'II . r“‘“‘ Lol B I' II- t“'
l:I - )
DIOT (SHL = W ) ¢ L}
DIO2 (SHL =W ) .
L
=]
- : c
DICZ (SHL =W ) %.5
DIOT (SHL =W 3 3
U
FRI I i
E— L
tl o tI-M
(0] F 07 Vo
o
5 L, t,
— i H1
CLK1 I | 5,H
R‘ql 1 tl 2 tI-)I
CLKZ2 1
- -
t‘-hll)
— -~
L b
Master Mode
Characteristic Symbol Min Typ Max Unit
Data setup time ] 20 us
Data hold time tnH 40
Data delay time to 5
FRM delay time thOF 2 2
M delay time tom 2 2
CL2 low level width b 35
CL2 high level width bwHC 35
CLET low level width WAL 700 ns
CLKZ low level width = 700
CLET high level width 0AHA 2100
CLK2 high level width hWH 2 2100
CLK1-CLKZ phase difference to1z TO0
CLKZ-CLK1 phase difference toz1 TO0
CLKT, CLEZ rize/fall time tRetF 150
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Slave Mode (MS = Vc)

oo bug s
- I 3 ) 1 0.
CLZ (PLEZ =W __) M ] A b . i AT
i
> = b ol la L
CLZ (FLKZ = V) il i Pr ;
=] h k b 3
t, il Ll t, i t, b >
QIO (SHL = W) ooy 1
DIO2 (SHL = V.0 H U-"“':.:. Ji
Input Data 0
DIoT (SHL = W 3 a1y D
DIOZ (SHL - V. LJ .| E;:é‘ :Ji
anput Data =

Characteristics Symbol Min Typ Max Unit Mote
CLZ |':"'."'." |'._"'.-' '_'l "."'."i':lT.l-I ['J".I'LC1 450 - - ns FCLEZ = 1'.1:-55
CL2 high level width e 150 - - ns PCLEZ =Vgg
CL2 low level width tn o2 150 - - ns PCLKZ = Vg
CL2 high level width barHL 450 - - ns FCLKZ =Vpp
Data setup time Lz 100 - - ns
Data hold time ton 100 s s ns
Data delay time ty s = 200 ns (NOTE)
Cutput data hold time ty 10 - = ns
CL2 rise/fall time tp /Ly - - 30 ns

NOTE: Connect load CL - 30pF

Cutput

% 30pk
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SBN0064G INTRODUCTION

The SBNO0064G is a LCD driver LSI with 64 channel output for dot matrix liquid crystal graphic display systems.

This device consists of the display RAM, 64 bit data latch, 64 bit drivers and decoder logic. It has the internal display
RAM for storing the display data transferred from a 8 bit micro controller and generates the dot matrix liquid

crystal driving signals corresponding to stored data. The SBN0064G composed of the liquid crystal display system
in combination with the SBN6400G (64 channel common driver).

OPERATING PRINCIPLES AND METHODS

1/0 BUFFER
Input buffer controls the status between the enable and dizable of chip. Unless the CSIB to CS3 15 in
active mode, Input or output of data and instruction does not execute. Therefore internal state 1s not

change. But RSTB and ADC can operate regardless CS1B-CS3.

INPUT REGISTER

Input register 18 provided to mterface with MPU, which 1s different operating frequency. Input
register stores the data temporarily before writing it into display RAM. When CS1B to CS3 are in
the active mode. R/W and RS select the input register. The data from MPU 1s written into mput
register, then into display RAM. Data latched for falling of the E signal and write automatically into

the display data RAM by internal operation.

OUTPUT REGISTER

Output register stores the data temporarily from display data RAM when CS1B, CS2B and CS3 are
in active mode and R/W and RS=H, stored data in display data RAM 1s latched in output register.
When CS1B to CS3 1s 1n active mode and R/W=H, RS=L, status data {busy check) can read out. To
read the contents of display data RAM, twice access of read instruction 15 needed. In first access,
data in display data RAM 1s latched into output register. In second access, MPU can read data which
i1s latched. That 1s, to read the data in display data RAM., it needs dummy read. But status read 1s not

needed dummy read.

RS R/W I'unction

[ L Instruction
H Status read {busy check)

o L Data write (from mput register to display data RAM)
H Data read (from display data RAM to output register)
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RESET

The system can be initialized by setting RSTB terminal at low level when turning power on,

recerving mnstruction from MPU.

When RSTB becomes low, following procedure 1s occurred.

« Display oft

« Display start line register become set by 0. (Z-address 0)

While RSTB 1s low, No instruction except status read can be accepted. Therefore, execute other

instructions after making sure that DB4=0 (clear RSTB) and DB7=0 (ready) by status read

instruction. The Conditions of power supply at mitial power up are shown in table 2.

Busy Flag

Table 2. Power Supply Initial Conditions

[tem Syvmbol | Min. | Typ. | Max. | Unit
Reset time tRs 1.0 - - (s
Rise time R - - 200 ns

E-9
=]
-

VDD ] TN
- L

RSTR 0.7% DD

= FO3IVpD

Busy Flag indicates that SBNO064G is operating or ho operating. When busy flag is high, SBN0O064G is in internal
operating. When busy flag is low, SBN0064G can accept the data or instruction. DB7 indicates busy flag of the

SBNO0064G.
RS
S O A
Address | M | M+ 1 | M+2
Output register | Diata = address M | Data at address M+1
DBo.DB7 | S [ e | By [Pesédn) Bt oo 2% | S5
Busy Check
e |
Busy Flag
T Busy W 1T =T Busy = 30,
forg 15 CLKT, CLEZ frequency
Busy Flag
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Display ON / OFF Flip-Flop

The display on/oft flip-flop makes on/off the hquid crystal display. When flip-flop 1= reset (logical
low). selective voltage or non-selective voltage appears on segment output terminals. When flip-flop
i1s set (logic high), non-selective voltage appears on segment output terminals regardless of display
RAM data. The display on/off thp-tflop can changes status by instruction. The display data at all
segments disappear while RSTB 1s low. The status of the tlip-flop 1s output to DBS5 by status read

mstruction. The display on/off flip-flop synchronized by CL signal.

X Page Register
X page register designates pages of the internal display data RAM. Count function 1s not available.

An address 1s set by istruction.

Y Address Counter
An Address 1s set by instruction and 1s increased by 1 automatically by R/W operations of digplay
data. The Y address counter loops the values of 0 to 63 to count.
Display Data RAM
Display data RAM stores a display data for hiquid erystal display. To indicate on state dot matrix of
liquid crystal display, write data 1. The other way, off state, writes 0.
Display data RAM address and segment output can be controlled by ADC signal.
» ADC=H = Y-address 0:S1-Y address 63:564
+ ADC=L = Y-address 0:S64-Y address 63:S1
ADC terminal connects the VDD or Vss.

Display Start Line Register

The display start line register indicates of display data RAM to display top line of Liquid crystal
display. Bit data {DB<0.5>) of the display start line set instruction 1s latched in display start line
register. Latched data 1s transferred to the Z address counter while FRM 1s hugh, presetting the Z
address counter. It 13 used for scrolling of the liquid crystal display screen.

DISPLAY CONTROL INSTRUCTION

The display control instructions control the internal state of the NT7108. Instruction 1s received from

MPU to NT7108 for the display control. The following table shows various instructions.
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Instruction | RS |R/AW|DB7|DB6|DB5|DB4 | DB3|DBE2|DB1|DB0 Function

Controls the display on or off.

. . Internal status and display RAM

Display on/ofl L : L : H H H H H L'H R e

L:OFF, H:ON
Hu:.l address [ | [ H Y address (0-63) Setg thz_e- b acld_ress inthey
i address) ' : address counter.
Set page U Sets the X address at the X
X ;|L-.1|.|-|'c:a.~c ) [ | H | H H H Page (0-7) address register.
Dhisplay Indicates the display data
Start line L : H H Display start line (0-63) RAM displayed at the top of the
(7 address) SCreen.

Read status.

BUSY  L: Ready

On ] H: In_ oper-aﬁion
Status read L H |Busy| L Off Reset| L L L |ON/OFF L: Display ON
H: Display OFF
RESET L: Narmal
H: Reset

Writes data (DBO: 7) into display
‘nl‘u'ritu- display H Write data data RAM. After writing
data instruction, ¥ address is

increased by 1 automatically.
Read display Reads data (DBO: 7) from display
data i H H Bl data RAM to the data bus. o

DISPLAY ON/OFF

RS R/W DB7 DB6

DBS

DB4 DB3 DB2

DB1 DBO

{ 0 0 {

| D

The display data appears when D is 1 and disappears when D 1s 0. Though the data is not on the

screen with D=0, it remains in the display data RAM. Therefore, you can make 1t appear by

changing D=0 into D=1.

SET ADDRESS (Y ADDRESS)

RS R/W DB7 DB6

DBS

DB4 DB3 DB2

DB1 DBO

] 0 0 |

ACS

ACL | Aacy | a2

AC ACO

Y address (ACO-ACS) of the display data RAM 15 set in the Y address counter. An address 1s set by

GENDA TECHNOLOGY LTD
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SET PAGE (X ADDRESS)

RS R/W DB7 DBo DB5 DB4 DB3 DB2 DB1 DBO

0 0 I 0 | I I AC2 AC ACH

X address (AC0-AC2) of the display data RAM 1s set in the X address register. Writing or reading to

or from MPU 15 executed in this specified page until the next page 1s set.

DISPLAY START LINE (Z ADDRESS)

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO

0 0 I | ACS AC4 AC3 AC2 AC ACH

Z address (ACO-ACS) of the display data RAM 1s set in the display start line register and displayed
at the top of the sereen. When the display duty cyele 1s 1/64 or others (1/32-1/64), the data of total

line number of LCD sereen, from the line specified by display start line instruction, 1s displayed.

STATUS READ

RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO

] I BUSY 0 ON/OFF | RESET 0 ] ) 0
+ BUSY
When BUSY 1s 1, the Chip 1s executing internal operation and no mstructions are accepted.

When BUSY 1s 0, the Chip 1s ready to accept any mstructions.
« ON/OFF
When ON/OFF 15 1, the display 1s OFF.
When ON/OFF 15 0, the display 1s ON.
* RESET
When RESET 1s 1, the system 1s being mitialized.
In this condition, no structions except status read can be accepted.

When RESET 1s (0, initializing has finished and the system 1s i usual operation condition.
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WRITE DISPLAY DATA

RS R/W DB7 DB6 DB3 DB4 DB3 DB2 DBI DBO
| 0 D7 D6 D35 D4 3 D2 DI DO
Writes data {DO-D7) into the display data RAM. After writing struction, Y address 1s increased by
lautomatically.
READ DISPLAY DATA
RS R/W DB7 DB6 DBS DB4 DB3 DB2 DB1 DBO
| | D7 D6 D5 D4 3 D2 DI DO

Reads data (D0O-D7) from the display data RAM

| automatically.

Absolute maximum rating

. After reading mstruction, Y address 1s increased by

SYMBOL PARAMETER MIN. MAX. UNIT
Voo voltage on the Vpp pin(pad) -03 +7.0
VEE voltage on the Ve pin(pad) Voo - 16
Vico(note 2) | LCD bias voltage, Vico=V0-V5 13 volt
A input voltage on any pin with respect to Vgg -0.3 Voo +0.3
Pp power dissipation 200 mW
Tstg storage temperature range —55 +125 °C
Tamb operating ambient temperature range -30 + 85 °C
Tsol (note 3) soldering temperatureftime at pin 260 °C,

10 Second

Notes

1. The following applies to the Absolute Maximum Rating:

a) Stresses above those listed under Absclute Maximum Ratings may cause permanent damage to the device.

b) The SBNO064G includes circuitry specifically designed for the protection of its internal devices from the damaging
effect of excessive static charge (ESD). However, it is suggested that conventional precautions be taken to avoid
applying greater than the rated maxima.

c) Parameters are valid over operating temperature range unless otherwise specified.

d) All voltages are with respect to Vg unless otherwise noted.

The condition Vpp(V0)= V1 =2 V2 = V3 = V4 = V5 must always be met.

3. QFP-type packages are sensitive to moisture of the environment, please check the drypack indicator on the tray
package before soldering. Exposure to moisture longer than the rated drypack level may lead to cracking of the
plastic package or broken bonding wiring inside the chip.
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ELECTRICAL CHARACTERISTICS

DC CHARACTERISTICS

Vpo =5V £10%; Vg5 = 0V, all voltages with respect to Vgg_unless otherwise specified; Tamp = -20 to +75 °C.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Voo Supply valtage for logic 27 50 55 v
ViNEG Vnec=VDo-VEE 16 V
Vico LCD bias voltage V| cp= VO(Vppy-V5 | Note 1. 13 v
VIL LOW level input voltage For all inputs 0 08 A
ViH HIGH level input voltage For all inputs Vop-2.2 Voo \'
VoL LOWleveI output voltage of DBO~7 0.0 0.3 v
at lg =1.6 mA.
VioH HIGH level output voltage of DBO~7 _
at lo=-200uA. Vop =03 Voo v
kG Leakage current of input pins for all inputs 0.2 A
lsTRY Stand-by current at Vpp=5 volts MNote 2 30 A
lopg1y Opera?mg current for display-only Note 3 100 uA
operation
lobi2) Operating current for display and Note 4
microcontroller access at 500 A
teyve=1 MHz
Cin Input capacitance of all input pins 50 8.0 pF
Ron LCD driver ON resistance Note & 50 Th KO
Notes:

1.
2.
3.

LCD bias voltage V| ¢p is Y0 - V5. V0 should always be connected to VDD.
Conditions for the measurement: CLK1=CLK2=Vpp, measured at the Vpp pin.

This value is measured when the microcontroller does not perform any READMWRITE operation to the chip and the
chip is only performing display operation, with the following condition: 1/64 duty, Fg k1 cLxe=250 KHz,
frame frequency= 70Hz, and no loading for SEG0~63.

This values is measured when the microcontroller continuously performs READ/WRITE operation to the chip and the
chip is also performing display operation with the following condition: 1/64 duty, Foik1 cLxe=250 KHz,
frame frequency= 70Hz, and no loading for SEG0~G3.

This measurement is for the transmission high-voltage PMOS or NMOS of SEG0~5EGE3. Please refer to Section 16

for these driver circuit. The measurement is for the case when the voltage differential between the source and the
drain of the high voltage PMOS or NMOS is 0.1 volts.
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AC CHARACTERISTICS (VDD = 5V * 10%, Tamb = -20°C to +75°C)

Clock Timing

Characteristic Svmbol Min Type Max Unit
CLKI1, CLK2 cycle time tey 2.5 - 20 LS
CLKI1 "low" level width W1 625 - -
CLK2 "low" level width twi2 625 - -
CLK1 "high" level width tWHI 875 - -
CLK2 "high" level width twH2 875 - -
— — ns
CLK1-CLK2 phase difference tD12 625 - -
CLK2-CLK1 phase difference tD21 625 - -
CLKI1. CLK2 rise time tr - - 150
CLKI1, CLK2 fall time tF - - 150
o lL“ I
Gl b L bt
T T AV .
( Y Y pp
LKL N / \,‘_'f
(B B] i i
" o 12 N 1321 B
l‘t‘t'l.l
. 0.7V
CLE2 . “.'3‘” ’\ ]f bwiz
YV pn -
t Wi t
F— R toy
F
Figure 1. External Clock Waveform
Display Control Timing
Characteristic Symbol Min Tvpe Max Unit
FRM delay time (oF -2 - 2
M delay time LM -2 - 2
- -]
CL"low" level width WL 35 - -
CL "high" level width TWH 15 - -
I"'.'-\.'I
L.
Eyn
T
- l— " 131 —] o
FRM o A"
’ 0.3 |:-|:-,-I"l
— Liama
Ml
Figure 2. DDisplay Control Waveform
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MPU Interface

Characteristic Svmbol Min Type Max Unit
L cvele tC [ (i _ _
E high level width LWH 450 s -
E low level width WL 450 - -
E rise time In - - 25
E fall time IF - - 25
Address set-up time Lasu |40 - s
Address hold time LAH X} = -
Data set-up time (DL 200 - _
Data delay time i - - 320
Data hold time (write) tow 0 = =
Data hold time (read) tHR 20 = =
ll.
E ::'E::::nn S: =L? b S
Vo r -
L p— L— =
R TR L
Lasu
CSIB, CS2B. N ) J{(:
83, RS

DBEO-DBET

DBO-DB7

Ywh
t,
Lan—s &_
CAti—n| |
i
p JHR
{L'._-""l.-'-DD?-

0.3V, %

Figure 4. MPU Read Timing

GENDA TECHNOLOGY LTD

GS-GB1286433YFYJ-C/R

PAGE:19/25




TIMING DIAGRAM (1/64 DUTY)

— CLK]I | ey Hpan | LI
] H] b 40
CLKZ ‘LI,.L [ _]{._l_,_.]h‘
_ e | I T o | 2 3 o4 |
zl FRm LT [] ]
ke | Frame L | Frame N
i "l
= M | |
I 1 I Vi
1 ]
__ ':_ | oy | 1 .
W4 Vs Vi Vs
= v
2 Wl V1 0 V1
S| €2 vy V4 V4
= | — Vs |
] I Iy ! I VO
I
) Vi ! —1VL
—( {4\_ . V4
| vo
3 F ]
. S 3! V2 V3 I‘-._,_
< W5
= . | |
= I V0 i
__'“: 1 ey ! e
mlsay V3 |1"'- b V3 ,_1"'-
I 1 I Ve |
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LCD BIAS AND COMMON OUTPUT VOLTAGE

Voo
y L
.PE 1..":']}
v HVOLAOR
RIZ
— P E} HWVIRAIL COMO~COMB3
R1 % .
. v2 : i
— D—rT::u SBNDOB4G | oo honcs
— R2 ? V3 [>_,ra SBNDDR4G
R1 % y
ST A HVARNVAL
R %
R3 Veg1 Veez Vss
Ll.l
Vee
Duty CL period Bias Resistor ladder
1/48 64 x CLK2 1/8 R2=4 x R1
1/64 48 x CLK2 1/9 R2=5 x R1
1/96 32 x CLK2 1/11 R2=7 x R1
1/128 24 x CLK2 1/12 R2=8 x R1
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10.LED BACKLIGHT ELECTRO-OPTICAL CHARACTERISTIC

The module GS-GB1286433YFYJ-C/R has YELLOW-GREEN LED BACKLIGHT, we can

prepare all types LED B/L of our customer’request.

ELECTRICAL/OPTICAL CHARACTERISTICS(T=25 ):

ITEM MIN. TYPE MAX. | UNIT | CONDITION
Forward Voltage 4.0 4.2 4.4 V

Forward Current - 50 100 mA ov
Power Dissdipation 440 mW ov
Luminance 99 70 - cd/m" 5V
Wave length Range 569 H72 H75 nm Yellow/Green
Operating Temp Range -30 75 °C

Storage Temp Range ~40 80 °C

S :
+30%, =70%
ROHS

GND
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11.CHECKING STANDARD

11.1 Inspection level
Sampling procedure: General inspection levels and single sampling plans for normal

inspection of 1S02859.

1502859
Item Indication AQL
Major Nonconformity MA Function 0.4
Size )
Minor Nonconformity MI Effects on LCD appearance but not on function 1.0
11.2 The areaof LCD LCD
Viewing area The uncovered area after assembling frame.
A ) LCD AREA A | T AREAB
Non-viewing area Covered area after assembling frame.
B LCD [T T T T T T T T T T I T T T TITTTTT

11.3 Inspection condition
11.3.1 The inspection should be done under 40W fluorescent light and visual inspection distance is 30cm.
40W 30cm
11.3.2 Back-L.ights or reflective boards should be adopted for inspecting transmissive LCDs.
LCD
11.3.3 The visual direction should be viewing angle range
11.3.4 This kind of situation will be judged qualificatory one that defection of product in B area won’t effect
customer’s assembly and product quality
B
11.4 Appearance Standard
11.4.1 Appearance Nonconformity

MA
Item Figure Criteria
MI
1 X=3mm and don't touch pin
X==3mm PIN
2 Y out of seal resin Y
Glass i 3 Z ignore ACC
Glass Corner Z MI
Breakage 1 X=1/8 Length of LCD side
Nonconfor
} X=1/8
m-1ty
2 Y out of area A Y
3 Z=t Z don't touch seal resin ACC
=t Z
Extra
Glass 3 ~ 1 X 1ignore X
Ledae 2 Y=1/3 Length of conductor ACC MI
g Y=1/3 PIN
Glass
Nonconfor Crack Any crack any where REJ VA
m-ity
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1 X=1/4 Length of LCD side
X=1/4
2 YoutofareaA Y MI
3 Z=t Z don't touch seal resin ACC
Glass .
Glass Side =t
Nonconfor -
n-ity Breakage 1 X= 1/4 Length of LCD side
X= 1/4 LCD
2 Y=1/3L (L: Length of conductor) VI
Y==1/3 PIN
3 Z=t don't touch seal resin ACC
7=t
At most 2-color samples are acceptable
Color Variation but have no color difference in the vl
brightest state. ACC
« b= X+Y /2 D=0.25mm AcC
Point Like flaw Distance between 2 spots>5mm
y ®= X+Y /2 D=0.25mm Ml
> 5mm
i i > X= 6mm y= 0.08mm ACC
Scratching Line %E::///’::::\:::::J X< 6mm y= 0.08mm "
Deflectie According to the tolerance specified in engineering
Sticking drawing. AC | MI
Faulty
Sticking REJ MA
Polarizer
Nonc?nfor b= X+Y /2
n-1ty Size mm Qty allowed
>
Air Bubble 0.2<b=0.5 2 "
B Distance between 2 spots 5mm
5mm
Ignore if out of viewing area.
Pin Length Non-conformity with engineering drawing VA
PIN REJ
. e Deviation exceeds 5 degree REJ
Electrode | PIN h 5
& pin Deflec- 500 . e -
tion According to the tolerance specified in | Ml
Nonconfor | engineering drawing
m-ity PIN
Pin body
PIN With resin REJ |y
PIN
Deﬁiizi:n Deviation between two ends
Lines exceeds 0.25mm REJ Ml
0.25mm
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11.4.2 Electro-optical Nonconformity

I'tem Figure Criteria
Open Circuit REJ
MA
Nomal
Short Circuit REJ
MA
Nomal
C Displ
ross bispiay Refer to specimen M1
Nomal
1 Segment
A | E-W =W/3 W-F =W3 E-F = 0.3m
Trans Formation Of | i W: Width of design W
Segment /§“ 2 Segment Interval MA
A-C =C/3 C-B =C/3 A-B =0.25mm
W Nomal C: Width of design C ACC
o kS
X
— = X+Y /2 =0.3
Pin Holes —3 . P P o
Distance between 2 spots 5mm
And Cracks Ml
- 5mm AcC
In Segment N N
vl k
Refer to specimen , but pressure
After Image Fade-out difference less than 0.2 volt under the
same visual angle AcCC | mI
=0.2V
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