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DEM 097032B SGH-PY

Product Specification

1. FUNCTIONS &FEATURES

MODULE NAME

LCD TYPE

REMARK

DEM 097032B SGH-PY

STN-GRAY TRANSFLECTIVE POSITIVE

Viewing Direction
Driving Scheme

Power Supply For Logic
LCD voltage

Interface

Driver IC

2. MODULE ARTWORK
Module Size
Viewing Area

Active Area

Dot Size

Dot Gap

Version: 1

: 6 O’clock

: 1/33Duty, 1/6Bias
: 3.0 Volt

1 6.2 Volt (typ.)

: 8-Bit-Parallel-MCU Interface (8080)
: NT7534H (Novatek COG-Driver IC)

:49.70 x 31.30 x 6.10 mm (max)
:43.50 x 21.50 mm

:35.87 x 14.38 mm

:0.35x 0.43 mm

:0.02 mm

PAGE: 1



Product Specification

DEM 097032B SGH-PY
3. EXTERNAL DIMENSIONS
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DEM 097032B SGH-PY Product Specification

4. BLOCK DIAGRAM

COM48 — COM63

//ﬁ

VSS
VDD
NC
A0
/WR
/RD
DO
D1
D2
D3
D4
DS
D6
D7
/CS1
/RE
NC
NC

CcOM63

COM48

SEG96

SEG96

NT7534H

Y yvryvyvvvvyyvyvy

SEGO

SEGO

LCD PANEL
9/%32 DOTS

camo
COM1S

N

COMO  —— COMIS

LED -

BLACKLIGHT

LEDK
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DEM 097032B SGH-PY

Product Specification

5. PIN ASSIGNMENT
NO. SYMBOL FUCTION
1 VSS Ground output for pad option.
2 VDD Power supply output for pad option
NC No connection
This is connected to the least significant bit of the normal MPU address bus, and it determines
4 AD whether the data bits are data or a command.
A0 = “H”: Indicate that DO to D7 are display data
A0 = “L”: Indicates that DO to D7 are control data
When connected to an 8080 MPU, this is active LOW. This terminal connects to the 8080 MPU
/WR signal. The signals on the data bus are latched at the rising edge of the /WR signal.
5 /WR When connected to a 6800 Series MPU, this is the read/write control signal input terminal.
When R/W = “H”: Read
When R/W = “L”: Write
When connected to an 8080 MPU, it is active LOW. This pad is connected to the /RD signal of the
6 /RD 8080MPU, and the NT7534 data bus is in an output status when this signal is “L”.
When connected to a 6800 Series MPU, this is active HIGH. This is used as an enable clock input
of the 6800 series MPU
7
8
9 This is an 8-bit bi-directional data bus that connects to an 8-bit or 16-bit standard MPU data bus.
10 When the serial interface is selected (P/S=“L”), then D7 serves as the serial data input terminal
D0~D7 (S) and D6 serves as the serial clock input terminal (SCL). When the serial interface is selected,
11 fix DO~DS5 pads to VDD or VSS level.
12 When the chip select is inactive, DO to D7 are set to high impedance.
13
14
15 /CS1 Chip select signal.
16 /RES When /RES is set to “L”, the settings are initialized. The reset operation is performed by the /RES
signal level.
17 NC No connection
18 NC No connection
19 A LED A(+)
20 K LED K(-)

Version: 1
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DEM 097032B SGH-PY

Product Specification

6. PCB DRAWING
6.1 PCB DRAWING
TBD
Note: The PCB drawing is just for reference!!
6.2 THE DESCRIPTION OF THE JUMPER
TBD

Version: 1
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DEM 097032B SGH-PY Product Specification

7. BACKLIGHT CHARACTERISTICS
FLECTRICAL-OPTICAL CHARACTERISTICS:

Item Symbol | MIN.| TYP.|MAX.| Unit | Condition
Forward Voltage \Vf 19121123 V
Luminance Lv 32 | 44 | —— |cd/mP
[f= 80 mA
Uniformity Avg | 70 yA
Dominant Wave Length AND [ 962]270 573 nm

49.70%0.

31.30+0.
2 26.7
6‘154%\/‘#\ 2250—-”
NN :g‘

Ai «
b 400,60, m T Te—!
w\s%“;?‘:’ «—H—ue—aoo — ‘ &
Electrical Circuit:
Ao °K
REMARKS:
1.Unmarked tolerance is £0.3,
2.All materials comply with RoHs. 8PCS Yellow-Green LED
S J...critical dimension.
8. MAXIMUM ABSOLUTE POWER RATINGS.
Item Symbol Standard value Unit
Power Supply Voltage(1) VDD -0.3~+4.0 \Y
Power Supply Voltage(2) Vieo -0.3 ~+15.0 A%
Input Voltage Vi -0.3V ~VDD+0.3 \Y%
Operating Temperature Topr -20 ~+70 °C
Storage Temperature Tstg -30 ~+80 °C

Version: 1 PAGE: 1



DEM 097032B SGH-PY

Product Specification

9. ELECTRICAL CHARACTERISTICS

9.1 DC Characteristics

STANDARD VALUE
ITEM symbol MIN Tvp MAX TEST CONDITION UNIT
Supply Voltage For Logic Vbp 2.4 3.0 3.6 - v
Supply Voltage For LCD Viep 59 6.2 6.5 -
Current Consumption Ipp t.b.d. - mA
High-Level Input Voltage VIHC |0.8xVDD - VDD -
Low-Level Input Voltage VILC VSS - 0.2xVDD - v
High-Level Output Voltage VOHC |0.8xVDD - VDD -
Low -Level Output Voltage VOLC VSS - 0.2xVSS -
9.2 AC Characteristics
9.2.1 System Buses Read/Write Characteristics (for 8080 Series MPU)
Symbol Parameter Min. Typ. Max. Unit Condition
Tans Address hold time 0 - - ns
Tassg Address setup time 0 - - ns A0
teyes System cycle time 240 - - ns
tocLw Control low pulse width (write) 90 - - ns /WR
tecLr Control low pulse width (read) 120 - - ns /RD
tecaw Control high pulse width (write) 100 - - ns /WR
tceHr Control high pulse width (read) 60 - - ns /RD
Tbss Data setup time 40 - - ns
Tous Data hold time 10 - - ns DO-D7
taccs /RD access time - - 140 ns
- - D0~D7,CL=100pF
Tchs Output disable time 5 - 50 ns
AO >< ><
| lass tans
1CS1 e 1k
C52) oo X L e
B teves R
MR, ; tecuw. tecLr oL
/RD AN / N\
| lecHw lcchr
" tpss | | toHs
DO~D7 N S N
(Write) Y
| laccs tcHe
DO~D7 ) J A .
(Read) < ——

Version: 1
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DEM 097032B SGH-PY

Product Specification

9.2.2 System Buses Read/Write Characteristics (for 6800 Series MPU)

Symbol Parameter Min. Typ. Max. Unit Condition
tAH6 Address hold time 0 - - ns
: A0, R/'W
tas6 Address setup time 0 - - ns
tcycs System cycle time 240 - - ns
tEWHW Control high pulse width (write) 90 - - ns E
tEWHR Control high pulse width (read) 120 - - ns E
tEwLW Control low pulse width (write) 100 - - ns E
tEWLR Control low pulse width (read) 60 - - ns E
tbse Data setup time 40 - - ns
- DO~D7
tbHe6 Data hold time 10 - - ns
taccs /RD access time - - 140 ns
: , D0~D7,CL=100pF
toHs Output disable time 5 - 50 ns
AO0,R/W >< ><
| lass tans
/CS1 S .
(€52) s T
: tcves 3
, tewow, tewLr
E / N "/
i tewnw. tewHr .
P toss | | fows
DO~D7
(Write) b
- laccs _ lonws
DO~D7 r
(Read) N >—

Version: 1
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DEM 097032B SGH-PY Product Specification
9.2.3 Serial Interface Timing
Symbol Parameter Min. Typ. Max. Unit Condition

tscyc Serial clock cycle 120 - - ns SCL

tsHw Serial clock H pulse width 60 - - ns SCL

tstw Serial clock L pulse width 60 - - ns SCL

tsas Address setup time 30 - - ns A0

tsAH Address hold time 20 - - ns A0

tsps Data setup time 30 - - ns SI

tspH Data hold time 20 - - ns SI

tess Chip select setup time 20 - - ns /CS1, CS2

tesu Chip select hold time 40 - - ns /CS1, CS2

 lcss ’ tscve L tesH K
/CS1 Lok | ISR |
CS2) . X .
tr tsHw tsiw

tr tsas tsaH
— i + > - *
& 4 p——
Isps | |fson
Sl —< N i %
9.2.4 Reset Timing
Symbol Parameter Min. Typ. Max. Unit Condition
tr Reset time -- -- 1.0 us
tRw Reset low pulse width 10 -- -- us /RES
) trw L tr -
{RES 4‘
Internal -
During Reset
Status >< 9 ><
Version: 1 PAGE: 1




DEM 097032B SGH-PY Product Specification

10. INSTRUCTION TABLE
Code
Command AD | IRD | WR Funetion
D7 (D6 | D5 | D4 (D3 | D2 | D1 | DD [Hex
T 0 [AEh [Turm on LCO panel when high, and
(1) Display OFF 0 0 L L I L + [ 4Fh [rn ofwiven low ’
40h |Spechies RAM display line for
(2} Display Start Line Set 0 0 u] i Dizplay Smart Address o |COMOD
7Fh
BOh |Set the display data FAM page in
(31 Fage Address Set 0 0 0 1 1 Page Address iz |Page Address register
Bih
2 0 ol oo 0 i Higher Colurnn . |Set4 higher bits and 4 lower bits
. ) - Address 00k |of cotumn address of display data
(41 Column Address Set fo . .
R Lower Column 15h FAM in register
g C - C C g Address
(51 Read Siatus 0 0 Saatus o | il | 1] | 0 | ¥X [Reads the stawus infaormation
(5} Write Display Data i 0 Write Data W |Write data in display data RAM
(7) Read Display Data 1 i} 1 Read Data Wy, |Fead data from display data FAM
- i~ A 0 | ACh [Set the display data RAM addrezs
(8) ADC Select J c L I B B 1 [A1h |SES oulput correspondence
, . 0 [Agh [Narmal indication when low, but
=) | Hever '
(2 Mermal/Reverse Display| 0 0 0 1 0 a 1 1 | A7h il indication when high
A ; A 0 | Adh |[Select normal display (0} or entire
{ 10)Entire Display OWOFF | O 0 0 1 0 a 1 1 | Agn |display on
(11)LCD Bias Set 2 0 0 i 7 3 5 li ::: Sets LCD driving volage bias ratio
(12)Read-Modfy-Write 0 0 t{1]ofa|o]| oo |gon|newementsedumnaddess
counter during each write
(13)End 0 o 1 1 0 1 1 0 |EEh [Releases the Read-Modify-Wnte
(14 esat 0 0 1 1 0 o il 0 | EZh [Resets internal functions
. I . COh |'Select COM output scan direction
' 5,:-:|In'|:|1'|.,n Quipet Madz | g i t{ofo i' ot | | to [%invaid data
=Eee CFh
28h |Select the power circuit operation
( 15)Power Control Set 0 0 ofo 1 0 1 |Operation Status| o |mode
ZFh
(170 Voltage Regulator 20h |Select intemal resistor ratio Rb/Fa
Internal Resistar ratic 0 0 u] 0 1 0 0 | Resistor Ratic | o |mode
Sel Z7h
{ 18)Electranic Valume f
mode Set 0 0 0 0 0 o il 1 [&81h
Electronic Volume . . - e e |5ets the WO output voliage
Register Sat 2 c Blectronic Cantral Valus o =lecironic volume register
( 18)5et Static indicator 7 D D i 0 1 i " 0 [ACH |Sets siatic indicator OMN/OFF
OMIOFF 1 |ADh |0 OFF, 1: 0N
Sat Static Indizator . . . . . . _ -~ |Seis the flash mode
Register 0 0 Mode | XX
AP ower Save 0 0 _ B ) } } _ |Compound command of Display
e OFF and Enire Display OM
(21 MOP 0 0 1 1 0 a il 1 |E3h [Command for non-operation

Version: 1
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DEM 097032B SGH-PY Product Specification

Command Table (continue)

Code
Command AD | /RD | WR Function
D7 (D6 | D5 | D4 (D3 | D2| D1 |00 |Hex
(22)0szllation Frequency K 0 stilalolaolila 0 |Edh |Select the oscillation frequency
Select R =
|23)Partial Display mode 0 [E2h [EnterReleasze the parbial display
Sel . C bpegpefpege 1 [&3h |made
4 1B T - ] A - . 30h |Sets the LCD duty ratio for partial
(24P ariial Display Duty Set| 0 O oot |10 Duty Ratio T7h |display mode
E Bl T - ) - . _ | 38h |Sets the LCD bias ratio for partial
(25| artial Display Bias Set | 0 ooy ofty1]1 Bias Ratio 3%h |display mode
I:Eﬁ:::'al'li&' Star Line Set 0 F 0 a 1 0 1 0 0 F 1 |o3n Enzer Partial Start Line Set
Parial StartLine St [ 0 [ 1| 0 | 1] 1 arial Start Line yy, (3215 tne LCD Number of partal
display start lina
(2T ine Imvarsion = ter M-Lina inver
(27 W-Line Imwversion et K 0 slolololaolalol s e Enter M-Lina inversian
Mumber of Line Set . e ] . o |38t the number of line used for
0 0 Number of Line N Line inversion
(28)M-Line [nversion I 0 slololololilololan Exit N-Line |rwersion
Release
(28)0C0C Clock Set 0] 1 i Tt 1t oo 1] 1| 0 |Egh|SeDCOC Clock Frequency
Set the Division of DC/DC Clock
DC/DC Clock Division | 0 | 1 1 I T IV Clock Division XX |Freguency
Sat
Fih |IC test command. Do not use!
(30| Test Command 0] 1 0 L I N B B+
FFh
(31)Test Mode Reset Bt ottt 10|00 0 |FOhCommandoftest mode reset

Mote: Do not use any other command, or system malfunction may result.

Version: 1 PAGE: 1
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Product Specification

11. LCD ELECTRICAL& OPTICAL CHARACTERISTICS

Item Symbol Description Condition Temp. Min. Typ. Max. Unit
0=10°, ®=0° o
Contrast Cr Vee=3.0V43% 25°C - 4 - -
6 o’clock axis 35 40 -
. 12 o’clock axis Cr>2.0 30 35 -
Viewing angle 0 ~ 25°C °
gang 3 o’clock axis Vee=3.0V+3% 30 35 -
9 o’clock axis 30 35 -
T: Rise Vec=3.0V+3% 25°C - 200 300
Response time ms
T Fall Vee=3.0V+3% 25°C - 200 300

11.1 Definition of Characteristics.

X (D=270°)

Version: 1

Light (when reflected)

Y (D=180°)

Z(©=0°)

v&‘
6
9
6

.

Detector

Light (when transmitted)

f

o

Y(D=0°)

X(D=90°)

PAGE: 1
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B2 _ Bright curve of not selected segment

Deflnltlon Of contrast Cr. = B ™ Bright curve of selected segment

[
Bright (%) ‘
[
[
[
[
L _ _ _ B2
[
Bright ‘
: bess [ Bright
| curve of
Bright curve ‘ non-selected
of selected segment
segment !
[
[
[
Dark — — — — — — — — — — — B
|

Operating voltage (V) — —=

11.2. Definition of viewing angle

Definition of viewing angle O1 and 62

¢max |
optimum vision with the
naked eye and viewing angle
6 at CR. max above are not
always the same

Cr=2 | N\

———ee e

62 9, 12h

3h. 6h 01

Version: 1 PAGE: 1
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11.3 Definition of response time

Definition of response time 1 fferu
il
Voltage (V | ‘
ge ) V opr
0[]

g o
Unselected state Selected state (display ON) Unselected state
isplay OFF isplay OFF
Bright (display OFF) (display OFF)
Brightness N
(reflection) 100% 0%
/ _V 10%
Dark Nl—
ton toff

Vopr:Operating voltage (V) ton:Response time (rise) (ms)
frrwFrame frequency (Hz) toff:Response time (fall) (ms)

Version: 1 PAGE: 1
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Product Specification

12. QUALITY DESCRIPTION
DEFECT SPECIFICATION:

Specific type-related items are covered in this sheet.

a: Table for Cosmetic defects
(Note: nc = not counted).

Sizes and number of defects
(Max. Qty)

Pinhole
W

\___/ 1T w
! (N
~. Segment _~ L . .
Deformation =
(Notched .
.~ segments ~__
= 1 B

w
Spot shape: d = (L+W)/2

-2
"\\i //
[
-

i w
Line shape

B /

i Line

| | !

I w | !
i |

|
oL

Efffective visible dot/segment areas: Min 80%

Examples/ Shapes

b: Glass defects
b1:Glass defects at contact ledge

b2:Glass chipping in other areas shall not be in conflict

e N
_iaes ¢ >
" (\?1?57 \Eke S
- \!

with the product's function.

Version: 1

Defect Type Max. defect size [ um] Max.
d or L | Quantity.
W
Black or White Spots d <150 nc
150<d <300 5
Black or White Lines -- nc
W<10
L <5000 3
W <30
L <2000 2
W <50
Pinhole d<150 nc
150<d <300 1/segme
nt
(Total defects) 5)
Segment Deformation W <100 nc
Bubble (e.g. under pola) d<150 ne
200<d <400 3
400<d <600 1
PAGE: 1
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13. RELIABILITY TEST

Operating life time: 50000 hours (at room temperature without direct irradiation of sunlight)
Reliability characteristics shall meet following requirements.

Test Item Test Condition

High temperature storage +80°C x 96hrs

Low temperature storage -30°C x 96hrs

High temperature operation +70°C x 96hrs

Low temperature operation -20°C x 96hrs

High temperature, High humidity (storage) +75°C x 90%RH x 96hrs

-30°C x 30min —>+25°C x 10s —>+75°C x 30min
Thermal shock
5Cycles

Vibration test

Frequency x Swing x Time
40Hz x 4mm x 4hrs

Drop test

Drop Height x No. of drops
1.0m x 6 drops

Version: 1
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14. LCD MODULES HANDLING PRECATIONS

Please remove the protection foil of polarizer before using.

The display panel is made of glass. Do not subject it to a mechanical shock by dropping it from a high place,

etc.

If the display panel is damaged and the liquid crystal substance inside it leaks out, do not get any in your

mouth. If the substance come into contact with your skin or clothes promptly wash it off using soap and water.

Do not apply excessive force to the display surface or the adjoining areas since this may cause the color tone to

vary.

The polarizer covering the display surface of the LCD module is soft and easily scratched. Handle this polarize

carefully.

To prevent destruction of the elements by static electricity, be careful to maintain an optimum work
environment.
-Be sure to ground the body when handling the LCD module.
-Tools required for assembly, such as soldering irons, must be properly grounded.
-To reduce the amount of static electricity generated, do not conduct assembly and other work under dry
conditions.
-The LCD module is coated with a film to protect the display surface. Exercise care when peeling off this

protective film since static electricity may be generated.

Storage precautions

When storing the LCD modules, avoid exposure to direct sunlight or to the light of fluorescent lamps. Keep the
modules in bags designed to prevent static electricity charging under low temperature / normal humidity
conditions (avoid high temperature / high humidity and low temperatures below 0°C). Whenever possible, the

LCD modules should be stored in the same conditions in which they were shipped from our company.

15. OTHERS

Liquid crystals solidify at low temperature (below the storage temperature range) leading to defective
orientation of liquid crystal or the generation of air bubbles (black or white). Air bubbles may also be generated

if the module is subjected to a strong shock at a low temperature.

If the LCD modules have been operating for a long time showing the same display patterns may remain on the
screen as ghost images and a slight contrast irregularity may also appear. Abnormal operating status can be
resumed to be normal condition by suspending use for some time. It should be noted that this phenomena does

not adversely affect performance reliability.

To minimize the performance degradation of the LCD modules resulting from caused by static electricity, etc.
exercise care to avoid holding the following sections when handling the modules:
- Exposed area of the printed circuit board

- Terminal electrode sections

Version: 1 PAGE: 1



