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SPECIFICATIONS FOR
LIQUID CRYSTAL DISPLAY

ACM2004F SERIES CHARACTER MODULE VER1.1

CUSTOMER APPROVAL

1.POLARIZER OPTIONS: LIR=REFLECTIVE UF=TRANSFLECTIVE
LIN=TRANSMISSIVE NEGATIVE
LM =TRANSMISSIVE POSITIVE
2.BACKLIGHT OPTIONS:LIN=NONE LE=EL OL=LED (Y-G ) OJC=CCFL
3. BACKLIGHT COLOR: [JA= AMBER [B=BLUE [0G=GREEN [W=WHITE
LOR= RED UORGB= RED+GREEN+BLUE
4.FLUID OPTIONS: LIT=TN LF=FSTN
OY=STN-YELLOW GREEN [1G=STN-GRAY [IB=STN-BLUE
5. VIEWING DIRECTION: LB=BOTTOM VIEW(6 O’CLOCK)
OT=TOP VIEW(12 O’CLOCK)
6. TEMPERATURE RANGE: [ S=STANDARD TEMPERATURE RANGE
UOH=DUAL POWER,WIDE TEMPERATURE RANGE
OW=SINGLE POWER,WIDE TEMPERATURE RANGE

7.0THERS REQUIREMENT:
% PART NO. :
APPROVAL COC“:II;APNY
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1.0 MECHANICAL SPECS

1. Overall Module Size

146mm(W) x62.5mm(H) x max 13.5mm(D) for LED backlight
version

146mm(W) x62.5mm(H) x max 8.5mm(D) for reflective version

Dot Size

0.93mm(W) x 1.11mm(H)

Charater Pitch

6.01m(W) x 9.76mm(H)

Eall IS A

Duty

1/16

5. Controller IC

SPLC780D or EQU

6. LC Fluid Options STN TN

7. Polarizer Options Reflective, Transflective, Transmissive

8. Backlight Options LED

9. Temperature Range Options Standard(0°C ~ 50°C), Wide(-20°C ~ 70°C)

2.0 ABSOLUTE MAXIMUM RATINGS

Item Symbol Min Typ Max Unit

Operating temperature (Standard) Top 0 - 50 °C
Storage temperature (Standard) Tst -10 - 60 °C
Operating temperature (Wide temperature) Top -20 - 70 °C
Storage temperature (Wide temperature) Tst -30 - 80 °C
Input voltage Vin Vss vdd

Supply voltage for logic Vdd- Vss 2.7 - 5.5

Supply voltage for LCD drive Vdd- Vo 3.0 13 \%
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3.0 ELECTRICAL CHARACTERISTICS

Item Symbol Condition Min Typ Max Unit
Input voltage (high) Vih H level 2.2 - Vdd \%
Input voltage (low) Vil L level 0 - 0.6 Vv
-20°C - - 55
Recommended LC Driving vdd -Vo 25°C 4.3 4.5 4.7 v
Voltage
70°C 3.5
Power Supply Current Idd Vdd=5.0V, - 1.8 2.5 mA
fosc=270kHz
LED Forward Voltage VF IF=540 mA 4.0 4.2 4.4 \%

4.0 OPTICAL CHARACTERISTICS (Ta=25°C, Vdd= 5.0V+0.25V, TN LC fluid)

Item Symbol Condition Min Typ Max Unit
Viewing angle (horizontal) 0 Cr>4.0 -25 - - deg
Viewing angle (vertical) 0 Cr>4.0 -30 - 30 deg
Contrast Ratio Cr $=0°, 6=0° - 2 -
Response time (rise) Tr $=0°, 6=0° - 120 150 ms
Response time (fall) Tf $=0°, 6=0° - 120 150 ms
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4.1 OPTICAL CHARACTERISTICS (Ta=25°C, Vdd= 5.0V+0.25V, STN LC fluid)

Item Symbol Condition Min Typ Max Unit
Viewing angle (horizontal) 0 Cr>2.0 -60 35 deg
Viewing angle (vertical) ¢ Cr>2.0 -40 40 deg
Contrast Ratio Cr $=0°, 6=0° 6
Response time (rise) Tr $=0°, 6=0° 150 250 ms
Response time (fall) Tf $=0°, 6=0° 150 250 ms

5.0 BLOCK DIAGRAM

1.Vss
2.Vvdd
3. Vo
4. RS
5. RIW
6. E

7.DBO
! 8
14. DB7
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- BL-

LED BACKLIGHT
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6.0 PIN ASSIGNMENT

Pin No. Symbol Function
1 Vss Ground
2 Vvdd +5V
3 Vo LCD contrast adjust
4 RS Register select
5 R/W Read / write
6 E Enable
7 DBO Data bit 0
8 DB1 Data bit 1
9 DB2 Data bit 2
10 DB3 Data bit 3
11 DB4 Data bit 4
12 DB5 Data bit 5
13 DB6 Data bit 6
14 DB7 Data bit 7
+ BL+ Power Supply for BL+
- BL- Power Supply for BL-

8.0 TIMING CHARACTERISTICS

7.0 POWER SUPPLY

Vvdd

Vo —=vr —— 5V

Vss

STANDARD TEMP RANGE

Vdd
Vo v —— 5%V
-5V
Vss l

WIDE TEMP RANGE

Vr = 10KQ ~ 20KQ
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(Vop=4.5 to 5.5V, Ta =- 30 to + 85°C)

Mode Item Svmmbol | Min Typ Max Unit
E Cycle Time tc 500 - -
E Rise / Fall Time tr,tf - - 20
_ E Pulse Width (High, Low) tw 230 - -
|"1'c}:11"1‘:§ EIE?SZ 6) R/Wand RS Setup Time tsul 40 - -
) = R/Wand RS Hold Time thl 10 - -
Data Setup Time tsul 80 - -
Data Hold Time th2 10 - -
E Cycle Time te 500 - - 1
E Rise / Fall Time tr tf - - 20
Read mode E Pulse ".Vclth. ( High.l Low) tw 230 - -
(vefer to figure 7) R/Wand RS Setup T1111& tsu 40 - -
) = R/Wand RS Hold Time th 10 - -
Data Output Delay Time to - - 120
Data Hold Time ton 5 - -
(Vpp = 2.7 to 4.5V, Ta =- 30 to + 85°C)
Mode Ttem Svmbol | Min Typ Max Unit
E Cyele Time tc 1000 - -
E Rise / Fall Time tr,tf - - 25
iy d E Pulse Wdth (High. Low) tw 450 - -
( rc}:; t:: EEH‘Z 6) R/Wand RS Setup Time tsul 60 - -
) = R/Wand BS Hold Time thl 2 - -
Data Setup Time tsul 195 - -
Data Hold Time th2 10 - -
E Cyele Time tc 1000 - - He
E Rise / Fall Time tr.tf - - 25
Read mode E Pulse ‘thh. ( High.l Low) tw 450 - -
(refer to figure 7) R/Wand RS Setup T1111& tsu 60 - -
) = R/Wand RS Hold Time th 20 - -
Data Output Delay Time tp - - 360
Data Hold Time tom 5 - -
Clock Pulse Width (High, Low)|  tw 800 - -
Clock Rise/Fall Time tr.tf - - 25
: I11‘re1‘faccl I\-Ioclel Clock Setup Time tsul 500 - -
“-ifh EXIEHHDH Driver Data Setup Time tsul 300 - - -
(refer to figure 8) : -
Data Hold Time tom 300 - -
M Delay Time tou -1000 - 1000

DISPLAYTRONIC XIAMEN ZETTLER ELECTRONICS CO., LTD.




ACMZ2004F SERIES CHARACTER MODULE VER1.1
7 I
Hi
RS E WL K
o Thi
o
RAW 1 Vil -,V"u'lu
thi
:d o 1T
" 4 IU'H'I f'
E { Wil : T : A Wil
N | P i ha
DBO-DET UM valid Data e
% : k= : -
Figure 6. Wnite Mode Timng Diagram
¥ (1
RS ﬁ‘.’ll 1 K
PCTE 4 il .,I
RAN F Wit Wi
tw th
o — [—
P av 7
E ‘r WL I;'IH F WL
r—w— q'D—Hrl
DBO-DB7 E?:ll1h Valid Data "u"gllll
Figure 7. Read Mode Timing Diagram
—- 1
VoHz ]
R tw o oLz
N R
oz F oH]
CLK2 Vol N vers
—————
t=0e b
VoHz
D X :# '-JGHLTK
tsui — ton »
W }/ VoLz
it
tom

Figure 8. Interface Mode with Extension Driver Timing Diagram

DISPLAYTRONIC XIAMEN ZETTLER ELECTRONICS CO., LTD.




ACM?2004F SERIES CHARACTER MODULE VER1.1

ERASE I e A L v —18 904 Alddns &aMod -8 | -
WA N — oS ¢ I8 904 A1ddnS gamod +| |+
‘ALva ‘A9 A3N0YddY 4 £8d vl
v 8 Gapano] 10— OT=3700ZHOY ] MMM M
ava ag naved CON oNmvad ILVA | 3NYN 040034 NOISIAZY vag T
I1NTON 091 NN SN YLYA—o ot
DINOY LAY TSI s beie &
. 8
=ail] sag
WNOIS 318VN3|[ 3 9
(od WNSOF FONVHITOL QYVANYLS d34103dS ISIMYIHLO SSTTINN IVNOIS 3LISM/Qv3d] #/d | S
UJ211D n1dsi . 103735 J31sP3y| sy v
HPd | 'd ‘410N ISNPQY LSYHINOD| oA ¢
500 1 (AS+) A1ddNS 4IMOd|  PPA 4
© (AN9) A1ddNS ¥IMOd|  ssA |
U Du% NOILONN T08MAS] Nid
H }
|
H .
g 0 o
i i
IRy mevo 0651
v8Y Q'IgL
0'¢glL
9l X .
% % Y0611 9’
= —_— ) U =18
I1S) 0 < 0 ) °
4 8 8 ¥ 08 °
) S S | o N N ) R
N
o
\\\\\\\\\\\\\\\\\\ o
Mm L [ ' 5$ mmm
& L ommep opEad O | &
ﬁ PAAACAAAAALAAAR s U
70l 274 7 » g
wow el . L'BE=GIX¥yGCuUoild 0’8l oW 06
g
m™g d3n & 0'9rL Mg INOYm

9.0 MECHANICAL DIAGRAM
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10.0 RELIABILITY TEST

Evaluations and Assessment*

Storage Condition Content Current Oozing Contrast Other Appearances

Consumption
Operation at high 40°C,90% Twice initial none More than 80% of No abnormality
temperature and RH,240hrs value or less initial value
humidity
High temperature 60°C, Twice initial none More than 80% of No abnormality
storage 240hrs value or less initial value
Low temperature -20°C, Twice initial More than 80% of No abnormality
storage 240hrs value or less initial value

*Evaluations and assessment to be made two hours after returning to room temperature (25°C+5°C).
*The LCDs subjected to the test must not have dew condensation.
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11.0 DISPLAY INSTRUCTION TABLE

Instruction Code o Execution
Instrec- Description Instruction Time (fsoc
tion ES |EW |DB7|DB6|DB6|DB4 | DB3|DB2|DB1 |DBO Code — 27 DL"I.‘IZHI
Clear Write "20H"to DDRAM. |1.53ms
. ) 1 |lojojofojofOo]|]0O0|[0O]O0 1 |and set DDRAM address
1Spiay to "OOH" from AC.
Set DDEAMN address to|1.53ms
"OOH" from AC and
Retum Q (1] 0 1] Q 0 0 ] 1 X |return cursor to 1its
Home . . o
original position 1f
shifted.
Entrv Assign cursor moving (39us
_ p 0| 0 olo0 |0 |00 1 [ I'D | SH |direction and enable the
Iode Set - :
shift of entire display
Display [S{“EI;. chspllaj.-' bﬁi _ mmsc:} 39us
ONOFF| 0 |0 |0 |lo|o|o|1|D|cC| B [ 380 buuig ©
Control cursor (B) on/off control
Tat.
Set cursor moving and|39ns
CUursor or display shift control bat.
Display | 0 | 0 | 0 | 0| 0| 1 |SC|RL| X | X |and the direction,
Shift without changing
DDEAM data.
Set mterface data length|39us
Funct (DL : 4-bat/8-bat),
m;;tmn 0| 0 0|l 0|1 |DL|N| F | X | X |numbers of dizplay line
' (N - I-line/2-line).
display font type (F :0..)
Set Set CGRAM address in|39,5
CGEAN | O 0 0 1 |ACS|AC4|AC3|AC2|ACT| ACO |address counter.
Address
Set Set DDRAM address m|39us
DDEAM | O 0 1 [ACS|ACS|ACH|AC3|AC2|ACT | ACO |address counter.
Address
Read "L‘L-"heth_ﬁr during nternal |Qus
Busy Flag operation or not can be
and 0 1 | BF |AC6|ACS |AC4|AC3|AC2|ACT| ACO [known by reading BF
A{itlfﬁ'": The contents of address
> counter can also be read.
Write Write data mto mternal |[43us
Data to 1 O |D7 (D6 (D5 |D4 (D3 |D2)D1 | DO |FAM
EAM (DDEAN/CGERAM).
Read Data Read data from mternal|43us
from 1 1 D7 | Ds | D5 D4 D3 |(D2 (D1 | DO |FAM
EAM (DDEAN/CGERAM).
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12.0 STANDARD CHARACTER PATTERNS

Upper 4
I:’:; z Bits | 0000|0001 {0010 |0011 |0100 (0101 |OL110 |O111 | 1000|1001|1010|1011 | 1100|1101|1110| 1111
CG E.“E I...E “..= " e mam = = | = omm
[ L] - Hia"ul == =
xxxx0000 R (AIN; =::.= I:E.E ElIl F.l EEEEE l.:.- :: L ;___-
! .! =...= =-.= [ - ..:.! ..=. o :':- ]
xxx0001 | (2) . H Bound | Ew @ | wen | “madE uum B i | L | LS
XXXX - aite HELAR " ami H ] " - —— H
LI e e Y TR I IR
xxxx0010 ( 3 ) I=:II EIIIH E ..I Elll E - E I.. I... 5—--- l
' mmmgm [ wmm [ s=mmm anSam [T J—
lilil - E o (L] .=l ' H E lli- + - — o=
xxxx0011 ( 4 ) .=.=. .III= "am" IIII= "am" -:. i " n Bann -
npun m H —— H H ungum H H = = =
"2, .-.I!I ! : ! =..'! ‘=. [ ] .! !.I ‘=-:= E--'E EE EE
xxxx0100 | (5) f Rt | f | el | Cmt et 2| E° ¥
n " :::. !.... ! ! (11 = = .n!. II!- - =" l- -l
o = | Emmm I = | = o H = BT | B__=2
xxxx0101 ( 6 ) " .IIIl !IIII llll= =lll l-.! . ! " -I!I
=.:I N - gu- E E =-.I [ [T I:-I= (1] o | o =::.-
xxxx0110 | (7) H::-: i:::i !.“ I-_-l .!. '._.' "::I _! _! — ::! |
- memER | "™ | BEE nuEm mmEEm | EEEEs == [ p—
o111 | () Sl IR = 1T ] i Sl A A
XXXX H "annd | "a"n" | Tamt . H Sl " ama”™
.. ..... = = = = = EEEE ..=- = = jm- :--—
1000 | (1) S A T RS 1R ] B T
XXXX I I ol IR L
..I =...= T ! ! I: == w ll-=. ! uE - i g E
= 1] = L) . umEE = = m =
xxxx1001 ( 2 ) I.. II.. I!l ! I!l -.::I ) III II I.. ! !II —
usm | sEmEm = -
aEn" - E o b ] b [T ....E ] ..l E ] -i ::i:-
xxxx1010 ( 3 ) "i - .II= =:lll .ll= -.:II IIE- I-IE E E =-.. '--E B
u umm u u u u u i
o Tk o T =11 | =
XXXX 1 O 1 1 4 u .. -. =.. = .I L .. = I. ...- ._.=
o Ty " "1 [] [ L] L) 2 lal217] = -
[ ] = = ] B B BE .| EuiaE
xxxx1100 ( 5) L] .I. IIEII E E .E..-I - .. 3 " .= -_— = =
u L] mEEm L ] L L [ (L) =m
] [T " =2
n_am ] ] [T oz - -
e lii=—2 LI I B T - gLt .. |
xxxx1101 ( 6 ) H uail - " umnin ™ u "
" H o [ afunn | sniem | = "n fgiein
AN o T A = TR YT
xxxx1110 | (7) 2 | - | il - | | EEE
L] -... ..... L] | ] Brenz -= :-:
1111 (8) I.. I.. E E - - HE ] " E " = Fona®
XXXX - [ o eEzEE om” - - - "

Note: The character generator RAM is the RAM with which the user can rewrite character patterns by program.
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