AZ Displays, Inc.

1. MECHANICAL DATA

(1) Product No. ACM4004C

(2) Module Size 190.0 (W)mm x 54.0 (H)mm x MAX9.5 (D)mm
(W/0, EL B/L)
190.0 (W)mm x 54.0 (H)mm x MAX14.5 (D)mm

(LED B/L)
(3) Dot Size 0.50 (W)ymm x 0.55 (H)mm
(4) Dot Pitch 0.57 (W)mm x 0.62 (H)mm
(5) Number of Characters 40 (W) x 4 (H)Characters
(6) Character Format 5 (W) x 8 (H)Dots
(7) Duty 1/16
(8) LCD Display Mode STN:O Gray Mode [O Yellow Mode [ Blue Mode

(|

FSTN:O Black and White(Normal White /Positive Image)
O Black and White(Normal Black/Negative Image)
O
O
(|

Rear Polarizer: Reflective O Transflective O Transmissive

(9) Viewing Direction 6 O'clock O 12 O'clock O ___ O'clock
(10) Backlight wW/0 O EL B/L O LED B/L
(11) Weight w/0 B/L: 95.0 g(Approx.)

EL B/L: 101.0 g(Approx.)
LED B/L:  131.0 g(Approx.)
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2. ABSOLUTE MAXIMUM RATINGS

(1) ELECTRICAL ABSOLUTE RATINGS

Vss=0V
ITEM SYMBOL MIN MAX UNIT COMMENT
Power Supply for Logic VDD-VSS| —0.3 7.0 \%
Input Voltage Vi -0.3 VDD \%
Static Electricity - - - - Note 1
(2) ENVIRONMENTAL ABSOLUTE MAXIMUM RATINGS
NORMAL TEMP. WIDE TEMP.
ITEM OPERATING STORAGE OPERATING STORAGE
MIN. MAX. MIN. MAX. MIN. MAX. MIN. MAX.
Ambient Temperature 0 50 -20 70 -20 70 -30 80
Humidity (Without
Condensation) Note 2,4 Note 3,4 Note 4,5 Note 4,5

Note 1 LCM should be grounded during handling.

Note 2 Ta=D50°C :85%RH max

Ta>50°C :Absolute humidity must be lower

than the humidity of 85%RH at 50°C

Note 3 Ta at —20°C will be < 48hrs, at 70°C will be< 120hrs

Note 4 Background color changes slightly depending on ambient temperature.

This phenomenon is reversible.
Note 5 Ta=70C :/5%RH max

Ta>70°C :Absolute humidity must be lower

than the humidity of 7b%RH at 70°C

Note 6 Ta at —30°C will be < 48hrs, at 80°C will be< 120hrs
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3. ELECTRICAL CHARACTERISTICS

( VDD= 5v +10% )

ITEM SYMBOL CONDITION MIN. TYP. MAX. UNIT
VIH H level 0.7vDD - VDD Vv
Input Voltage
VIO L level 0 - 0.3vDD Vv
Recommended 0t - 4.8 5.4
LC Driving Voltage
(Normal Temp. LCM) VDD—VO 257 42 | 47 | 5.2 v
50T 3.8 4.3 -
-207T 5.9 6.4 7.2
Recommended
LC Driving Voltage 0t 5.7 6.4 7.2
(Wide Temp. LCM) VDD-VO v
25T 5.7 6.2 6.8
50t 5.5 5.9 6.5
70T 5.3 55 4.4
—-20T 4.5 4.9 5.4
Recommended
LC Driving Voltage 0t 4.2 4.7 5.1
(Wide Temp. Low Voltage) | VDD—-VO Vv
25T 4.1 4.6 5.0
50T 3.9 4.3 4.8
70T 3.6 4.0 4.5
Power Supply Current IDD VDD = 5.0V - 4.7 6.0 mA
Ve = bBVoc
LED Power Supply Current | LeD (Re. = 50) - 200 — mA
VeL = 110V,
EL Power Supply Current I AC _ _
Yy EL 400Hz7 10.0 mA
PATTERN:
S~ | 228 | -
EEEN
Surface Luminance VoA Rl 2
L2 cd/m
: PATTERN:
";'b“":; (()[f)fo)ts Al ~ 66 ~
oooo
oooo
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4—1.0PTICAL CHARACTERISTICS

(FOR NORMAL TEMPERATURE MODE LCM)

AT Vop
ITEM Cr(Contrast Ratio) 6(Viewing Angle) ¢ (Viewing Angle)
25t 25t 2btT
MODE MIN. TYP. MIN. TYP. MIN. TYP.
A/B 3.0 4.0 40 65 25 35
R c/D 5.0 8.0 50 70 28 38
J/K - - - - - -
A/B 3.0 4.0 35 60 20 32
S c/D 4.0 7.0 45 65 25 35
J/K - - - - - -
T E/F 2.5 3.0 30 50 20 30
C/D 2.5 5.0 30 50 20 30
NOTE NOTE 6 NOTE 5
NOTE
R: REFLECTIVE
S: TRANSFLECTIVE
T: TRANSMISSIVE
A/B: GRAY
C/D: YELLOW
E/F: BLUE
J/K: NORMALLY WHITE
AT  ¢=0" 6=0°
ITEM SYMBOL | CONDITION MIN. | TYP. MAX. | UNIT NOTE
(0)¢ - 460 900
Response Time (rise) Tr 25T - 110 | 220 ms NOTE 2
50T - 65 130
ot - 420 800
Response Time (fall) Tf 2bT - 140 | 250 ms NOTE 2
50t - 90 155
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4—-2 0PTICAL CHARACTERISTICS

(FOR WIDE TEMPERATURE MODE LCM)

AT Vop
ITEM Cr(Contrast Ratio) o(Viewing Angle) ¢ (Viewing Angle)
25t 25t 25T
MODE MIN. TYP. MIN. TYP. MIN. TYP.
A/B 3.5 4.3 40 65 25 35
R C/D 5.5 9.0 50 70 28 38
J/K - - - - - -
A/B 3.2 4.1 35 60 20 32
S C/D 4.5 7.5 45 65 25 35
J/K - - - - - -
E/F 2.7 3.3 30 50 20 30
! Cc/D 3.0 5.5 30 50 20 30
NOTE NOTE 6 NOTE 5
NOTE :
R: REFLECTIVE C/D: YELLOW
S: TRANSFLECTIVE E/F: BLUE
T: TRANSMISSIVE J/K: NORMALLY WHITE
A/B: GRAY
AT ¢=0" =0
ITEM SYMBOL | CONDITION MIN. TYP. MAX. UNIT NOTE
-20¢T - 1500 | 3000
0T - 270 540
Response Time (rise) Tr 25T - 120 240 ms NOTE 2
50t - 70 140
70T - 65 130
-20T - 2000 | 3500
0t - 310 580
Response Time (fall) Tf 25T - 100 220 ms NOTE 2
50t - 50 120
70T - 40 105
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5.BLOCK DIAGRAM

OOWANO— V7=

SEGMENT SEGMENT
DRIVER DRIVER
DB7 N SEC40 1 4
ko < ~
40 40
RS CONTROLLER,
R/W DRIVER
VO COM16
VDD
VSS (1)
0
LCD
40 CHARS X 4 LINES
COM16
—
S
CONTROLLER
“DRIVER 0 40
SEG40
(1)
SEGMENT SEGMENT
DRIVER DRIVER
5 8

EL/LED BACKLIGHT
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6. INTERNAL PIN CONNECTION

PinNo.| Symbol Function

DB/
DEBO6
DBS
DB4
DBS
DB2
DB1

Data Bus Line

EU Enable Signal (Top Panel)

R/W | H:Read L:Write

RS H:Data L:lnstruction

VO Power Supply for LCD Driving

1
2
3
4
5
6
7/
3 DBO
9
10
17
12
15

VSS | Power Supply (0V, GND)

14 | VDD | Power Supply (+5V)

15 ED Enable Signal (Bottom Panel)

16 NC No Connection
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7. POWER SUPPLY

LCM
VDD
?VDDVO
45V
Vo -— VR
% VEE
"CB  vss
ARSNY
A M :
F\)BL \/BL
K °
VR = 20KQ(VARIABLE)
E|_/|_ED 3% VEE = OV(Normal Temp. Mode LCM)
o VEE = 3~5V(Wide Temp. Mode LCM)
BACKLIGHT

Recommended Value for ReL and VaL

ITEM
Bac R BL \V BL
Light

Interface

LED | EL LED | EL

110Vac
400Hz

A,K PAD 5Q 00 | BVoc
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8. INTERFACE TIMING CHARACTERISTICS

[tem Symbol | Test condition| Min. | Typ. | Max. | Unit
Enable cycle time teye Fig.a, Fig.b 500 - - ns
Enable pulse width | pwgy Fig.a, Fig.b 230 - - ns
Fnable rise/fall time ter ter Fig.a, Fig.b - _ o5 | ns
RS.R/W set up time | t,g Fig.a, Fig.b 40 _ _ ns
Data delay time topR Fig.b - — 160 ns
Data set up time tosw Fig.a 80 ~ | - | ns
Hold time ty Fig.a, Fig.b 20 — — ns

/le Vllﬂ\
IQS K Vi Vi ><i
tas '™
R/W N 7V|u
P¥H H
Ef
[VIHI VIHI\
B
I Y R Vi
Er | tosw W
Vllﬂ
DBO-DB7 Valid Doto
ycE
Fig. a Interface timing (data write)
Vi Vi Y
RS \Vm V|u><
tas WH
/V‘ \Vnn
R/W H!
P¥H H
Ef
[vll'll vll'“\
B
Yy R Vi
Er | tosw Y
VIMI
DBO-DB7 Valid Data
tyck
Fig. b Interface timing (data read)
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CONTROL

and DISPLAY COMMAND

COMMAND

EXCUTION
RS |R/W | DBs | DBs | DBs | DB« | DBs | DBz | DB1 | DBo TIME REMARK
(FOSC=250kHz)

DISPLAY CLEAR

L L L L L L L L L H 1.64ms

RETURN HOME

L L L L L L L L H X 1.64ms CURSOR MOVE TO FIRST DIGIT

ENTRY MODE SET

Ll o ||t |c |H|I/o]sH 40US el/D: SET CURSOR MOVE
DIRECTION

H INCREASE

1/D
L DECREASE

eSH: SPECIFIES SHIFT OF
DISPLAY

H | DISPLAY IS SHIFTED

L |DISPLAY IS NOT
SHIFTED

SH

DISPLAY ON/OFF

L L L L L L H D C B 40uS * DISPLAY

H DISPLAY ON

L DISPLAY OFF

*CURSOR

H CURSOR ON

L CURSOR OFF

¢ BLINKING

H BLINKING ON

L BLINKING OFF

SHIFT

L L L L L H [S/C|R/L| X X 40US

T

DISPLAY SHIFT
SC

—

CURSOR MOVE

T

RIGHT SHIFT

R/L

—

LEFT SHIFT

SET
FUNCTION

L L L L H oL N F X X 40uS

T

8 DITS INTERFACE
DL

—

4 BITS INTERFACE

T

2 LINE DISPLAY

—

1 LINE DISPLAY

H 5 X 10 DOTS

—

5 X 7 DOTS

SET CG RAM
ADDRESS

CG RAM address
(corresponds to cursor address)

CG RAM Data is sent and

40us received after this setting

SET DD RAM
ADDRESS

DD RAM address

L L H 240US DD RAM Dato is sent ond

received after this setting

READ BUSY
FLAG &
ADDRESS

Address Counter used for ous H

L H BF Both DD & CG RAM address BF Busy

L Ready

—Reads BF indication
internal operating is
being performed,
—reads address counter
contents

WRITE DATA

H L Write Data Write data into DD or CG

46US RAM

READ DATA

H H Read Data Read daoto form DD or

461 CGRAM

X : Don’t care
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DISPLAY PATTERN

Display Data RAM address

1 2 16 17 32 33

Top Panel istline | [00| |01 oF | |10 17| |20
(EU Control) _

2nd line 40 41 4F 50 BbF 60

Bottom Panel 3rd line 00 01 OF 10 1F 20
(ED Control) _

4th line 40 41 4F 50 5F 60

40 x 4 Display Pattern

39 40
26 27
66 67
26 27
66 67
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(NOTE 4)

Definition of Viewing Direction

12: 00

9:00 {DD B

[ .
T j 3:00
6: 00
(NOTE 5)
Definition of Viewing Angle
R-L Direction F—R Direction
24
# ¢ o1 6
i 1 Fo 1R
L ] 7T
(NOTE 6)

Definition of Contrast Ratio (Cr)

SELECTED WAVE

A

—_
o
(=]
N
4

BRIGHTNESS

Cr

NON-SELECTED WAVE

(positive type)

VOLTAGE

Contrast Ratio :

6= 6:+06:

*Conditions
Operating Voltage : Vop
Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a bias
Contrast Ratio : larger than 2

SELECTED WAVE

A

n NON-SELECTED WAVE
a

z

| =]

T

S

=

m Cr

Vop VOLTAGE
(negative type)
Cr=A/B
*Conditions

Viewing Angle : O
Frame Frequency : 70Hz

Appling Waveform : 1/N duty 1/a biag
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183.0+0.3
166.3+0.5
16-01.0(PTH) 8.35 8.3 4-035 PTH
16—01,8(Lond) 14045 4-05,0 LAND
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[l I
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|| [ [ [ [ [ = 2
PARTS AREA
2.78 0,75
0.5 0,07
n
Q
=] —
PinNo.| Symbol Function - =
1 bB7 g L
2 DB6
= 2 ] NOTES :
Data Bus Line <
5 [oB3 v L] 1. RESOLUTION: 40 CHARACTERS X 4 LINES
6 | DB2 L
7 D0B1
8 D0BO ]
9 EU | Enable Signal (Top panel) —
10 | R/W [ H:Read L:Write ACM4004C
11 RS | H:Dota L:lnstruction R AZ DISPLAYS, INC.
12 VO | Power Supply for LCD Driving NAME DATE
13 | VSS | Power Supply (OV. GND) APPROVE TITLE
14 | VDD | Power Supply (+5V) |_||_||_||_||_|
15 ED | Enable Signal (Bottom panel) CHECK DWG-NO MX—X028X5 Rev.A
16 NC | No Connection DESIGN N
17 | A | Power Supply for EL/LED B/ A DETAIL @ = | mm
18 K | Power Supply for EL/LED B/L] DRAW MAY PING | 88.07.22|  ruib ancie prosect | SCALE @ 1/1




