PRODUCT SPECIFICATION

HDM3224NL-1

320 x240 MONOCHROME GRAPHICS
LCD DISPLAY MODULE
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.General Specifications

1. Features

A. Low power consumption 5.0V power supply

B.1/240 duty, 1/13 bias

C. Viewing direction: 6:00

D. Operating tempration: -20~70

E.Storage tempration:  -30~85

F. Display mode: FSTN mode, positive type display

2.Mechanical Data and Conditions:
(1) Module Size
(2) ViewingArea
(3) Dot Size
(4) Dot Pitch
(5) Number of Dots

(6) Outline Dimensions

160.0 w * 109.0 h mm
122.0 w *92.0 h mm

0.33w *0.33 hmm

0.36 w * 0.36 h mm

320 * 240 Dots

3. Absolute Maximum Ratings

------ See Attached Drawing

Characteristics Symbol Ratings
Operating Voltage VDD -0.3V to +7.0V
Input Voltage Range VN -0.3V to VDD+0.3V
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4 Pin Connections:

Pin No. Symbol Function
1 Vss Ground(0v)
2 Vdd Logic Supply Voltage(+5.0v)
3 VO Regulate LCD
4 AO Data type select
3 R/W Write signal
6 E Read signal
7 DO Data Bus Line
8 D1 Data Bus Line
9 D2 Data Bus Line
10 D3 Data Bus Line
11 D4 Data Bus Line
12 D5 Data Bus Line
13 D6 Data Bus Line
14 D7 Data Bus Line
15 ICS Chip select
16 RES Reset signal
17 Vee Power Supply Voltage for LCD
18 SEL1 Interface select
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5.Timing Characteristics: (VDD=5V)

(1). Display memory write timing

Ta=-2to 75T
Vo= 451055V | Vpp= 27 to 4.5V
Signal Symbal Paramsater Unit | Cordition
Mir Meax. Mirn. Meax.
EXT 40 1 Clock perlod 100 —_— 125 —_ ne | GL= 100
” YCE HIGH-level o =50 _ to—50 _ he pF
ﬁ oLl | wd ety
- ;ﬁ: \:ﬂ‘*“" Zte -0 — |2t-%| — | ne
tovw Wilte cycle time g —_ S —_ M
Acdreas hold tlme
taHe from fallng edge of 2t =30 —_ 2t =40 —_ M
WCE
Address satup tlme
tamr to fallng edge of te = 70 _— te =110 _— 3}
WCE
VAD to Address hold time
VAIS tes, fromn rising edge of o —_ o —_ s
WVCE
Address setup tlme
tas to falllng edge of ) —_ ) —_ 3t}
YWR
Ackdreas hold tlme
tanz fram risling edge of 10 —_ 10 —_ 3t}
YWR
Wilte setup time o
AR taver :::m:ﬂrluf? 1 = 80 —_— te. =115 —_— Hs
te hald tre from
wie | fling edge of VGE |26~ — |- — | me
Crata [npUt setup tlme
Eg‘:m toer to fallng edge of te — 85 —_ te =125 —_ 3t}
YCE
Cwata [nput bold tlme
towe from falllng edge of 2t =30 —_ 2t =30 —_ M
WCE
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(2). Display memory read timing

Ta= 20 750

Signai Symibol Paramaier "4|'|:|:t= 45 to 2.5 ‘ll'u:t= 2.7 to 4.5¥ Unlr | Condrthan
Min. Maux, Min. Max.
EXT &0 1 T hock et hodl 100 —_— 145 —_— Mk
YCE HMGH-evel
TEE by Aulan widt! 1o =50 P e = 50 —_ Mk
WIDE LoWkleve
e pulse vidth Me-30; —  [2le-3 — e
bovr Raad cychs tlime My ] = - - ne
Addrens satup tima
A b busc t:q?glng edge ol =10 — (k=100 — HE
WAlE :
Addrean hold tima
taar frem ialing &dpge of 2 -3 — 2t — — 1.}
Wi E i cL=100
Faad tyth s&tup pF
thes time to falling edpa te-d5 | — | t-€0 — e
YHD ol WCFE
Rand spele Rbald tive
bncw M rlgng sdge al b | == 0.5 - nE
W E
bacw Ao e ofes e - =1 - H:=-113] N=
teay WCF accesstima — | Ha-Bd — Ae—Pl| Ha
VD to il dats hald !
VDT tona :"n_‘:: B — b — s
WCE to data off
L=~ S, 1) - o - Mk
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Write timing:

— c —_—
—+ .-/—\-lz — Em—
S _ RN N .
S, R Tee .
3 T -
w T ASC———== [ CA
Tanc
o b
TAs Thse 1. TWHC PR

Read timing:
T T
. T— CE " w -
|
! }
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e -
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f 1
—|‘ Tacs —# *—Tcea Tees Tors
Tacv o
Reset:
w — |
ﬁ 1ms raset puise -
RES y Moo
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.The Characteristics and Reliability Test

1.Electro-Optic Characteristics
Condition:TEMP=(23 + 3) °C

NO ltem Symbol | Min. | Typ. |Max. | Unit | Condition
1 | Supply Voltage(Logic) Vdd-Vss (4.5 5.0 5.5 V
218 | 224 | 23.0 \ 0°C
2 | LCD Operating Voltage vdd-V, |21.4 | 220 |22.6 \Y 25°C
210 | 216 |22.2 \Y 70°C
3 Response Time Ton 85 88 96 ms
Toff 243 | 248 | 261 ms
4 | Contrast CR 2
12H l( 56
5 | Viewing Angel 2E E!; gg Deg |(CR>2.0)
9H 4 60

2. Characteristics of backlight (LED unit)
(1).Absolute Maximum Ratings:

ltem Symbol | Rating | Unit Condition
Forward Current IFM 200 mA Ta=25°C
Reverse Voltage VR 1.0 \Y Ta=25°C
Power Dissipation PD 600 mW Ta=25°C

(2).Electrical-optical Characteristics:

ltem Symbol | Min Typ Max Unit Condition
Forward current IF 80 120 160 mA VF=5.0V
Reverse current IR 50 uA VF =5.0V
Color WHITE

WARNING:
A BACKLIGHT IS AKIND OF CURRENT DEVICE,IT MUST CONNECT A
RESISTANCE FOR LIMITING CURRENT ,OR IT WILL BE DAMAGED.

2 Circuit diagam LED 1X8=8 DIES

K
r—{ "+ o

R

A A A A A A A A N IN4T4SB
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2.Reliability Test

No ltems Test Condition Equipment Test
Result
High emp emp:85 2 C
Storage Time:96h Tenny Passed
1 Restore:24h
Low Emp emp:-30 3 C
Storage Time:96h Tenny Passed
2 Restore:24h
High Temp emp:70 2 C
Static drive Vop:5V
3 Time:24h Tenny Passed
Restore:24h
Low Temp emp:-20 3 C
Static drive Vop:5V
4 Time:24h Tenny Passed
Restore:24h
High Temp High | Bmp:40 2 C
Hum Storage Hum:95%Rh
5 Time:96h Tenny Passed
Restore:24h
Thermal Temp: ( C)
Shock 85
25
6 30 [30 |5/30 5] |Tenny Passed
Cycles
Restore:24h

HANTRONIX, INC.
10080 BUBB RD.
CUPERTINO, CA 95014

QA.:

ZW.

REV.:

1.0

HDM3224NL-1

SHEET 8 OF 13

DATE:
5/7/09




The Equipment and LCD Measuring Method

1. Equipment

T T

0nna | OO
i

Oscilloscope

Waveform Generator

(2) Definition

a. Threshold \Wltage (Vth)

Brightness
9 A

100% ﬁ

90%

Selected waveforms

/

|-
|

0 Vth Drive Voltage
HANTRONIX, INC. QA REV: SHEET 9 OF 13
10080 BUBB RD.
Ui BOBUBBRD. | Zw. | 1.0 HDM3224NL-1 o




b. Response Time

On
Off
90%
10% e
Tr a4 >
a.Viewing Angle:
Z
Y -
3
9H, =180 4 > 3H, =0
X
[ L
6H, =270

b.Contrast Ratio (positive)

CR= Brightness of non-selected wave-form

Brightness of selected wave-form

4. Reliability Eest:
Equipment : enny
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.Instruction Sefts

Instruction Table

Cammand
Gode Command Fead
Class G ommand Hex . Paramasiers
Do cription N ‘ T
RD WR| &80 D7 D&E| DS D4 D3I D2 D1 DD o8 Seclion
| | 1 | | Bytes
SYSTEM Inilialize device and
Systamn SET G101 0 O 00 4 dSisol B L |
Carilral i T T i T — T I T =L T
SLEEP IN i /01|01 |0 o 101 53 | Enber standby made i G2
Enable and tssable
SREPLAY o 1|0 1|0 0O O|D " display and dsplay 1 9-3-1
DNMIFF =] )
| | | flashing
Sat display star
SCROLL i /o0(1 0 1 0 1 o/ 0 dd | address and desp by 10 9-3-2
I ! I | regiens !
CSRFORM 1 0|1 0 10 1011 50 | Setcursor type 2 | 533
Set start address of
S “ 1, o(1 0 1 0 1 0O 0 5C  character gereralor 2 G306
Canlral AOR
AN
CD D o Sat diract f
r
CESRDIR i /o1 0 1 0 i e rectian ot clre o G4
1 O mavermienl
4F
HDOTSCR 1|0 1|0 1 O O 1 0O B5A sel herlzanial sl 1 S-3-T
| pasition
OWLAY i /01 0 1 0 o 1 1 =12 Set display overiay 1 G5
fosrmal
Drawing CSRW 1Tl@fl1 0 1 0@ 1.1 |0 4 | Sel cursor address 2 | &l
Cariral CSRR 110 1 i | 0 1 1 1 47 | Read cursor add ress 2 G547
1
KMARITE i /o1 0 1 0 o 1|0 42 Wite 1o display — G5-1
Meamony ermary
Coniral Fead fror dis pla
MREAD 191 0 1 0 o 1 1 a3 " — -2
mermary
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. Attached Drawing
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Note: —=+=-0.30£0.05
1 | Operaiing Voltage: 5.0V
[2 | Drive methad: 1/240Duty, 1/13Bias
[3] Viewing Direction: | 6:00
|41 Operating Temp: =20°C~70°C
|51 Storage Temp: -30°C-85°C
[6 | Display type: FSTN, Positive, T/H
| 7| Unspecified tolerance:| 0.2 ___________|
8|LCD controller/driver: | RAB835.5DN808OC
8| Backlight: LED/W
10| Customer No..
11| Dimensions with mark” ¥ are important
12| RoHS compliant
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|
E,/RD —i—— \\ SEGMENT| |SEGMENT| [SEGMENT| [SEGMENT] I
I DRIVER DRIVER DRIVER DRIVER |
/CS ———f————®— RA8835 |
I I
JRES CONTROLLER L 80| SEG. 80)SEG.  80\SEC.  80lSEC. |
| COMMON| 80 cu, |
SEL1 —{—— __| DRIVER I
Dﬂmum—:—— I
I I
| ™ COMMON | 80 cox. |
| —| COMMON 00 co LCD PANEL |
I I
Vss —}—— - I
vo —|_> DC-DC — DRI\/ER |
VEE <—{— I
A | -— !
X i - LED BACKLIGHT I
. |
PIN NO.| 1 2|3 4 s |6 |7 8 9 |10 |1 12| 13|14 | 15|16 | 17|18
SYMBOL | vss| vbp|vo |A0 |R/w| E | Do [ D1 | D2 | D3| D4| D5 | D6 | D7 | scS | RES | VEE | SELI
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