PRODUCT SPECIFICATION

HDM128GD16

160x128 GRAPHICS
LCD DISPLAY MODULE

O | O
&
&
.................................................................................. 8§
o | 0
HANTRONIX, INC. QA REV: SHEET 1 OF 9
10080 BUBB RD.
CUPERTINO, CA 95014 JB 1.0 HDM128GD16 DATE: 8/31/98




0GH-128GD16Y-1-C4126 is a graphic medule with & built-in comtrollsr that stores the display data
sent from 8-bit microcomputer in the RAM to generate det matrix liquid crystal driving signal.
1} Display type : SIN-Gray mode, Transflective, 6 o'clock, Positive
2) Driving method : 1/64 duty
3} Built-in contreller
a) Using controller @ TH9B3C
b) Display mode is defined by command
% Graphic w OR 2 EXOR % AND %« TEXT ATTRIBUTE
% Inlernal Characier Ceneratur % Daternal Character Cenerator
¢) Display capacity : MAY. BO cheracter x 32 lines
d) Internal character generator BOM : 128 char, max,
e) Capable of interfacing directly connected MPU
f) Capacity of bullt-in S-Fa¥ : 8K bytes
4) Backlighting
a) LED backlighting
b} Epitted Color < Yellow - Gresen ( Pemk wave length : s = 571 nm )

MECHANICAL DATA

Module sjze - - - - - » =~ == v oo 129, 0% X 104, 5H X 23,57 mm

Min, viewing area - - - - = « « - L e L I 101, 0F X:82,0H oo

Number of dots - = = = = » = = w c e a oo Lol L L 1609 X 128K dote

Bot size - - - - v - - - - - - e aLL Ll 0,56% X 0.56H oo

Dot Pitch = = = = = = = = = = = ¢ e o it et 0.60% X 0,.60H mn

Beight - « v = 0w v aw e e oL about 250 g

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL CONDITION MIN, MAX, LNIT

Pawer supply fer logic \np-Vss Ta=23C 0 7.0 v
Power supply for LCD Vee Ta=25'C -30.0 7.0 v
Input voltage Vix Ta=25'C 0 7.0 s
Operation tomperature Tep - i} 50 C
Storage tempersture Tstc - -20 70 T
LED forward current iF Ta=25°C - 250 zd
LED reverse voltage Vi Ta=25C - 8.4 v
LED pewer consupption Pp TazZ8C - 3.0 W

ELECTRICAL CHARACTERISTICS

[TEM SYMBOL CONDITION MIN, TYP, MAK, UNIT
Operating voltage b - + 4,5 + 5.0 + 5.5 y
Input high valtage - Vig ~ Vop=2.2 - Vpp v
Input low voltage Vi - c - 0.8 ¥V
Qutput high velisge Voy loy=-0.6mA | Vpp-0.3 - Voo v
Output low valtage Yoy, ToL=0. 6mA 0 - 0.4 v
Powar supply current Iop Vpp=5. OV - 7.0 20.0 oA
Operating Frequency Fosc - 0.4 - 5.5 MHz
LED forvard veltage F Ip=250 mA 3.4 5.2 4.5 v
Brightness L 1p=250 24 2.5 3.0 - NIT
Uni formity ~AL/L =200 m4 | 10,0 - - %
Power supply Te=0C - - - v
forz' b%: rote ) Voo-Vze | Ta = 250C - 13.0 - v

Ta = 50°C - - - v

NOTE : Power supply for LCD is available with Ry in accordance with eontrast,
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5, ELECTHO-OPTICAL CHARACTERISTICS { SIN )

{Ta=z25"C)
1TEN SHMECL CONDITION MIN, TYP, Max, UNIT | NOTE
Contrast raetic K =0 - 4 - - 1
Rexponse time Tr ¢ =0° - 200 250 1) 2
( rise )
" Response tinme T $ =0 - 250 350 s 2
( fall )
VERTICAL -10 & 4
Viewlng angle ¢ K220 deg, 3.4
HOR] ZONTAL 40 =~ 40
NOTEl, Defimition of contrast X NOTE2. Definition of optical response
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5. RELIABILITY

1Te TEST CRITERION
High temp, 70C 7 200 HAS o }

otal ¢u I‘G consy
Lov semp, -20°C 7 200 HRS Shotl Chcrant consuaptio

Righ humidiey

40°C X 90sRH / 200 HRS

Therna!l shock

“20°C = 25°C = 0T > 25C /5 cyeles
{20min} (5min) (30min) (Sein)

l.cperating time : thirty minutes exposure for

initial value

uld ba
ue £50%

» Contrast ar.m shi
within h tia] va

{

® No defect in cosmetie and
operational fumiicn ig

each dirsction { x.y.z ) allowable
Vibratien 2,sweep frequency {lpin) : 10Hz — 55Hz — 10Hz
3 agplitude ! 0, 75ma
# Remarks : Samples subjected to the tests shall ba " Not operating * comdition
7. PIN CONNECTION
FIN NO. SYMBOL FUNCTION
1 FGXD Frame ground
2 GxD - Ground
3 Uon + 3V | Power supply for leglc
4 VEE -8.0V' | Operating veltage for LC driving
5 [G:} Data write ( Write data into TE963C at "L ")
5 ) Data read { Resd data from T6963C at " L " }
? CE Chip ensble for T6983C. CE wust be "L whan CPU
comzunicates with TBSG3C,
8 /D ¥R= "L" -~ "H": Command write °L" : Data write
RD= “L" "R Status read  "L" : Data read
9 GXD Ground
10 RESET "B ¢ Norpal ( T6353C has internsi pull up resistance)
"L" ¢ Initialize T6563C
11 Do
12 IV
{ ¢ Data hus line
17 Ls
18 o7
19 GND Ground
20 GXD Ground
21 A Ancde for LED backlighting
22 K Cathode for LED backlighting
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12, TIMING CHARACTERISTICS

Voo = +5,0£10%, GND= OV, Ta=-10~-70°C

SYMBOL MIN, MAX, ENIT
C/D Set Up tice tcog 100 - nS
C/D Hold time LED8 10 - ns
TE, RG, WH Pulse Width | tcr, trp, tex B0 - ns
Data Set Up.Tioe tos 80 - ns
Date Hold Tlme oy 40 - nS
Access Tine tate - 150 ns
Output Hold Time tom 10 50 nS
# BUS TIMING
¢/0
» teos teon
T \ /!
N ra
. teoe Lo twe
RD, TR \ /
A 7
tpg
DO~ D7 A
WRITE
(WRITE) | o
Lou
DO~D7
(READ)
tace % o
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13, INSTRUCTION SET{ COMMAND LIST )

COMMAND CODE D1 3] FUNCTION
REGISTER 00100001 | X-address Y-address Cursor pointer sat
SET 00100010 Datn ooH Offset reglster set
00100100 | Low address | High address | Address pointer sot
CONTROL 01000000 - - Text homs address set
¥ORD SEY 01006001 - - Text area set
01000010 - - Grephic hooe address sat
01000011 - - Graphlc area set
MODE SET 1000X000 - - " " moda
100QX001 - - EXOR" mode
1000X011 - - " AND" mode
1000X100 - - " TEXT attribute " gode
10000XX% - - Internal CG ROM mode
10001300 - - External £G ROM mode
DISPLAY 10010000 - - Display off
SODE 100LXX10 v - Cursor on, blink off
1001%%11 - - Curgor on, bilnk on
100101 %N - - Text on, graphic off
1001168X - - Text off, graphic on
100111XX - - Text on, graphic on
CURSOR 10100000 - - 1 line cursor
BATTERN 10100001 - - 2 line cursor
SELECT 10100010 - - 3 line cursor
10100011 - - 4 line curser
10100300 - - 5 line curser
1010013 - - § line cursor
10100110 - - 7 line cursor
10100111 - - B llne curser
DATA ALTO 10110000 - - Data auta write set
READ/YRITE 10110001 - - Data auto resd set
10100111 - Auto reset
DATA 11000000 Date - Data write and APD increment
READ 11000081 - - Data read and APD increment
YRITE 11000016 Data - Data write and APD decrement
11000011 - - Data read snd APD decrement
11000100 Data - Date write and AFD nonvariable
11000101 - - Data read and APD ncnvarigble
SCREEN PEEK | 11100000 . - - Screen peek
SCREEN COPY | 11101000 - - Screen peak
BIT 1111008 - - hit reset
SET / RESET { 11111%0\% - - bit set
1111X000 - - bitd [ LSB }
1111X001 - - blcl
1111%010 - - bit?
111X011 - - blt3
1111100 - - bitg
1111Xt01 ~ - bits
1111XL10 - - bits
1111X11 - - bit7 { MSB )
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14, CHARACTER FONT TABLE { ROM Code 0101
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10. BLOCK. DIAGRAM

l y 80 Y80
SEG-1 SEG-2
Driver Deiver
¥ i
g 64 A L X180
RO~D 7=y CDATA jrmmmse Yi~Y64
B ——t Comzon| &4 LCD
B ————t— Driver
CE_ =t 2 ( 160 X 128 Dots }
C/p i  FR/LP TEA4D Y1’ ~Y64'
64 | NI'N2' - weecaoaoan X160°
RESET ——
| Leoe + B0 180
{T6963C)! 1 2 SEG-3 SEG~4
: Driver Driver
HSCP ———eeei 3 j Iy ‘.f
D
FGND —
'y
_ﬂ:_
8 U I 18 3
d0~d? | adiadl5 |cescel/eql| » CONTROLLER : T6963C
i Character | Graphic * COM, IC ! TEA40 or Equivalent
TEXT | Generator }Attribute % SEG, 1C : T6A39 or Fquivalent
ViE ( External Memory )
Yen 5
GND =>] PORER CIRCUIT fmw—rto LS|
K| o1
\ b i
< 16 Block >
LED ENIT
11. POVER SUPPLY
{ DOUBLE POWER }
Voo
T +« BV
Yico
If GND
M W
| {GND)
l =
Vg po—r EE R ¢ -0V
{ B = 10~20K0
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9. DISPLAY PATTERN
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10, EXTERNAL DIMMENSION
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