CAT# LCD-111
WINTEK CORPORATION

SPECIFICATIONS FOR LCD MODULE
MODEL : WD-C2401P-1GNN
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1.Precautions in Use of LCM

1.1 Handlihg of LCM
- Dﬂ'l't EW‘M M:
« Daor't apply excessive-forceon - - o
« Liquid in LCD is hazardous substance. Must not tick and swallow. when the liquid is
attach to your hand, skin, doth etc. Wash it out thoroughly and immexiatedy.
« Don't aperme it above the absohute maxinumT TSting
« Don't disassemble the LCM.

-

« Storage in a clean environment, free from. dust, active gas, I sotvert.
« Store in anti-static slectsicity container.
- Store without sny physical load.

1.3 Soldering

« Use the high quality solder. (60-63% tin mixed with Towd)

« Tron: no higher than 260°C-and: ﬁhﬂﬂ3h4l!ﬂﬁhuﬁN;lﬂﬁﬁlﬁqy
= Soldering: only to the 1O termimals. :

« Rewiring; no more than 3 times.

2. Introduction

Liquid Crystal Displays (LCDs) have widely used .in many spplications such as industrost
Module) intagrates with LCD and dﬁmdmﬁtﬂmﬁ easily to be interfaced by user. This
LCM containg s standard bult-in dot-matrix font set.

2.1 Applications of LCM 2.2 Feutures of LCM
e Telephone. * Compact, Thin, snd Light.
® Fasimile Mechanism ¢ Wide View Angle.
» Electronic Typewriter, # Low Power Consumption.
» Word Processor, _  High Cortrast Image.
¢ Elecironic Memo Pads. 'Wul_ooponm'g'r' . .
¢ Remote Controller. ® Various Bacilight Awailable.
o Other Electronic Equipmsent. » High Refisbility

¢ Easy interface control.
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Module Classification Information

WD - CZ401P 1GNN

-

i | | 1T _E Back
' Backhght ¥:Yelow, G Greer,
B'BIue AAmbef W:white, R:Red.

Backligh
N\N‘\ﬂ\ommhgm.LLED E:EL, F.CCFL.

L. LoD mode! & Background Color
T'TH Naturat Color, H:HTN, G:STN Gray, B-STH Bive,

Y:STN Yellow, W-FSTN Black/White,O:

thempemmmR,ama&ViewDrrem
Genaral Purpose: +: 600, 2 12:00, 3 300 4 900
High Performance: &: 6:00, 7 12:00, B: 3:00, 9. 9:00

L package of Driving Circuit:
AL-SMT, M-W-COB texcept "OLV-Z:COG, 1-8: TAR Oiothers

L— Disptay Function:
Segment number/Characters lines/row and column dots.

— Dis ayType
S:

Graphic

L— 1L CM Type:
M. standard L M. D: Customer's Design LCM

€' Chatacter, G

— Brand: Wintek Cormp.
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4. Mechanica! Specification & Diagram

4.1 Mechanical Specification ~

ITEM STANDARD VALUE UNIT
NUMBER. OF CHARACTERS 24 CHARACTERS x 1 LINES -
CHARACTER FORMAT -« 5 x7 DOTS with CURSOR -
MODULE DIMENSION | 108.00W) %20.0(H) x 8.(T) mm
EFFECTIVE DISPLAY AREA £9.00W) x 10.0(ED mm |
CHARACTER SIZE 2.95¢(W) x 5.06(H) mm
CHARACTER PITCH " 3.55(W) x 5.06(H) mm
DOT SIZE | 0.55(W) x 0.58(H). om |
POT PITCH 0.600W) x 0.64(H) -mm
APPROX. WEIGHT 40 g
CONTROLLER IC HD66717
LCD TYPE STN ( GRAY MODE )
DUTY 1/18
VIEWING DIRECTION | 6 (fclock
BACK, LIGHT
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4.2 Mechanical Diagram
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5. Absolute Maximum Ratings

T IPEM SYMBOL | MIN. |TYP. w"d;’;,f“- ‘fl’ffﬁ-j
OPERATING TEMPERATURE ,_1'52:._:..,,_-'_‘9_" o TR I

T TORAGE TEMPERATURE Tey 20 | - | 0 | o
INPUT VOLTAGE v, 03 | - V03] Y]
SUPPLY VOLTAGE FOR LOGIC | Vup-Vas 031 - 70 y
SUPPLY VOLTAGE FOR LCD VYo | 03 | - 1 80 v

STATIC ELECTRICITY

Re sure that you are grounded when handing

LCM .
6. Electrical Characteristics
TEM  |sYMBOL|CONDITION| MIN. | TYP. MAX. | UNIT

SUPPLY VOLTAGE | V5V - 4.75 5.0 5.25 v
FOR LOGIC
SUPPLY VOLTAGE | Vi, 'V, | Ta=0 °C | - 43 i v
FOR LCD Ta=25 °C | - 45 :

- Pes0oC | - | 42 | -
INPUT HIGH VOL. Vi - 0.7Vp - ‘-’:u; § v
INPUT LOW VOL. Va. . 03 I PYTIVIN
OUTPUTHIGHVOL |V, T Tomsval - | - | v |
OUTPUTLOW VOL. | Vg i i 02Vpy | V

[ SUPPLY CURRENT | Ly, | Vi 50V 20 | 40 | mA 4
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7. Optical Characteristics
[TEM SYMBOL| CONDITION | MIN. | TYP. | MAX UNLT
VIEW ANGLE (V) 9 CR22 10 . a0 | des.
VIEW ANGLE (H) ¢ CRz2 -30 - 30 deg.
CONTRASTRATIO | CR —_— - 5 - -
RESPONSE TIME Ton — . 200 300 | mS
RESPONSE TIME T — - 200 300 | m$
8. Optical Definitions
Condrion h Condition "
Ct_mdmon Selected
Herghtness Condition
—
\ 9P
100%
1Uv%
e
1t d
Riwe Time Y eamy Tierst (Il tirme th)
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12:00
9:0 3:.00
:00
Brighravess Dd ghoesntt car'e off sibicctd stgpiat
4 8,
Brightnasy curve of
ﬂﬂ/ﬂﬂ‘npﬂl
(B
Oriving Veloae Pormendiculer ng (8+60")
Brightnens of nomsolevtad sgsvemt (B1)
Canting rolmh =
Drighinas o sebwcsod vament (81}
Contrast retlon (C R )
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9. Interface Pin Function

PacE 11

NO |SYMBOL| LEVEL | FUNCTION

L] Vi GND(OV) N
2 v, - VCC (+5 V + 5%) .

T | RESET - CONTROULER RESHT -
PR WL | REGISTER SELECT SIGNAL

s | mw | HAL | READ/WRITE SELECTION

6 | E | HHoL | ENABLE SIGNAL

7| DBO | HL | DATABITO

s | DBI | HA | DATABITI

o | DB2 | HL | DATABIT2

10| DB3 | HA | DATABIT?

11| DB4 | HL | DATABITY

12| DBS | HL | DATABITS

13| DB6 | HL | DATABIT6

14| DB7 | HL | DATABIT?

10. Display Address

Relations between DD RAM addresses and positions on the LCD are shown below. The
DD RAM address (ADD)is set in the address counter (AC) and s reprosented in hexadecimal.

24x1 line display

i

4 5

¥

13 14 15 16

20 20 22 23 A

—I3 uglay Pusition

1)

24
8 l__[_o__ﬂ

03

0l

45§ 0A

on

IR LEAAL

1%

(k]

1A

IR

—i- I} RAM

Addrom
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11.Description in Block Diagram

h. Cursor and Blink Control Circuit: This cireuit tes the cursor and blink.
BT DD RAM
W —— sw ‘ | ‘ LCD
a ‘ wmn -
= i = lﬁ-
ooo? 1 E j T |3
R
DAD7 DR ‘ m
: OO ROM
o
"~ 1 R
o B rpaer

Data Resistor (DR): DR is a register used for temporsry storage of the date
read/write from/into DD RAM and CG RAM.

_Instruction Register {IR): IR is a register available for storing the instruction

codes and address information of display data (DD) RAM and character generator
(CG) RAM. =

BUSY FLAG (BF): When the BUSY FLAG is “I", it shows that LCM is in
internal operstion and it can not accept the next instruction.

Character Generator (CG) ROM: This ROM generates character  paitern
from 8-bit character code and provides 192 character pattems.

Character Generator (CG) RAM: This RAM allows the user to rewrits the
character patterns freely according to the program. '

Address Counter (AC): This address counter is used to give the address
information of DD RAM and CG RAM.

Display Data (DD) RAM: This display data RAM is used to store the display data
exptessed by 8.bit character code. The capacity is 80x3 bits and data for 80
characters can be storage. : ‘

PAGE
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12. Power Supply for LCD Module

AMIITATAR?

PasF 13

12.1 LCD Driving Source (1/5 Bias)
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12.2 Signal Supply Voltage Types

LCM

vDD

VSS§

PAGE
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: 13. Interface O MPU _
5
| 13.4 Interface to Z-80 CPU ~
| a0 | *|R8
_{u
AY-AT r7 y '1
c o—™E
250 T D g LEM
RO
RQ
RAN
D0-D7 7 =007
13.2 Interface to MC6800 CPU

MVA —\\ .
' |7

AD RS
MC 6800 LCM
RW o
Do-DT B ! Do-D?
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13.3 Intarface to 4-bit CPU (HMCS43C)

o
DS R
W
Di4 LA
HMCS43C
D13 E
S
RIG-R13 Sq metel DBE4-DB7
]
13.4 nterface to HD880OS MP
o cn i} B
cl1 f ¢
HDS804 LCM
c2 W
AD-AY A o DB4-DB?
.
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14. Timing Control
14.1 Write Qperation
RS
R/W
E o
DPBO-
DB7
iy
(Writing data from MPU to 1.CM) VDD=4.25V to 5,25V
Item Symbol Limit (Min )] Limit (Max.) Unit
Enable Cycle Time SOV 5X) - ns
Enable Pulze Width (High PWEH L2 - ns
level)
Enabic Rise/Fall Time ten tRE ' - 20 n8 |, =
Addiess Set-Up Tiine tAS £h - ns
(RS,R/W, E)
Addrogs Hole Time Al 30 - ns
Data Set-Up Time InSw 80 - S
Data Hold Time Y 3 - ns
- 14.2 Read Operation
RS )f "-'-i?
R/W ;r' Vs
E ' L~ ha
(Y -.
DBO-
DB?
- .
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o ‘M o MPH) VIHE=L25Y to 525V . e

Meading duia Trom 140012 Svmbel T Limit (Min) | Limit (Max) T
linable Cwlc Timc Wy 00 : ns
Enablc Pulse Width (High level)i = PWsy 20 20 nS
Ensbic Risc/Fail Timo tpe tEF . - o8

Addrcss Set-Up Time RS.R/W, 1AS ‘0

E} nS
Addross Hole Time lay 2 zt_m 0%

Pata Delay Time inne. -~ . s |

Data Hold Time e 3 -

1&

7——____7

gz72z/2008 21:10
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14.3 8-bit busy flag check timing

14.4 4-bit busy check timing

RS

R / \

AN V2 VYA VA VA WA W

intasmal [ inarmat Operation 1 T

o8? @(mv X®s Y77 o \ 3 % /s Y4 “W
| sme | ome | oW

(Nots) IR 7. IR 3: Instruction 7th bit, 3nf bit; AC3: Address Counter 3 rd bit
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Correspondence between clusacter code and churacter

15. Character Generator ROM Map

IF

]
-

AR

el

1T 1] TR 20T bl | 3| 0 kel [:ae )+
e e e i A o | e 3
oo 1< o] oI 2T i Bl L

W E|F|&l$

O lely

EAEdRIEN

i

L1
s

1000 | 1001 | 1010 ] 1011 | 1100 | 110 1110} 1114

MEERE

MEIECIEAR

..
Y

BRCE

I

|albAbdt. 3bs

a3 A TR

Al

Oy
s

[ MramiEIHE

JI2La=o

111 3 |

—l
R __

-

Z.

woesdl oo | 000t | 0010 { 0011 [ 0100 [ 0191 [ 0t10{ 0111

e | | 4| 1| 1|

oxx0010 | (3) LR E: E:_ "-l F™ :-H r| il | <

o] o 5 | D0 T el £ M- e

000101 | (6)

o010 | () | E:L_E-L

woce 1000 -(1) "r i_&ﬂ
w1001 | (2) ._l_. ::l ':l l '.I.| "

ooxcrono | (3 | =k |

o011 | (4) | 4= | == ; l-:: L.I'_:L .

wooc1100 | (5) i,_:' .;:: L ., ]L l lu ot |‘“ !i.:i %

1101 | (6)

wattio| 0 | G| s _'

ot 111 | (@) | W { 0




83/23/2080 21:18

8933967952

16. User Font Patterns (CG RAM Character)

FRGE

Lo Uivla
(N RAM Untn

L0 A Adititeen

§ Tcorruiboe {inkioa 1
(X1 RAM Duin

C 1 as543210
-l n 0

MAIAZAIAD

TH5 43214
- 1 1A

000nx Q0

oao
aa1
Bt0
011
100
101

110
111

a0

xxx

Xxx

e At

QO0G0x x Y

6oo
6ot
010
o1
100
101
119
111

00

--,-‘___-_,___,____-.",__‘_

AN

Xxx

D atzmieae — Lltttsicar Dowstiion

21
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417. instruction Set
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instruction operation

Code

instrucon No. AW RS Da7 DB6 DE5 Du4 DB3 DE2 OSY

Status SR 1 ]

BF

AC AC

AC

AC AC AC AC

Reads bysy fag (8F), 0
which indicates intemal
oparations are being
periormed, anvd reads
addrass counter (AC).

Clear cL ¢ 1]

Clears antve dispiay and 310
sots DDRAM address G in
addrags countar.

Sets DDRAM address 3 in 10
addnass countar. o

Saarts oscifation cheing
standby Mode.

Sats aidress update 10
(D), and system dock i
division (D5C).

Return

home

Start

oacillator

Entry Em O ]
mode st

Cursor CRA O 0
coniral

Sats biack-white inverting 10
cursor (B/W), Bih raater-

row cursdr (C), and bink
cursor {B).

s-um;mmm 10
onfofl { .ugfsmﬁ
dispiay orvoff {DS), s
fina-cursor oodolf (LC).

Tums on volimge-loliower 10 ]

and atandhy mode (STB). |

NO DL DL2 DL

Sats tha rember of Gaplay 10
tinas (NL) and tha lino
be doubled lo height

GT3 CT2 CT TN

|
Sats the displey-siart ine 10 ]
(SN2) and conirest:

adjusting vakm {CT). i

SN0 Sl SUY 50

Gets the dspigy-stant line 10 .
(SN} and display-atan )
rastar-row (5L, '

AAN/ AANS AANS AAN/ Turms on snnunciator 10
Aggas Aggar Aumor Ausss Sapiiy orvd sty

ANINCIAIOHSEQRAM
addrazs.

Asss Ao Acar Acm

Sats the inidal CGRAM 16
addrass o the addreas
counter.

¢ ¢ Ao A

Syte the initin! higher 10
DORAM adiireas 1o the
Bddrens CoUeT.

Aws Ance A Acoe

Sats the initind lower 10
DOAAM addcass 1o the
podress countar.
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Code Exsirtion
striction No. A/W RS OB7 DBé DES DA4 DBI D82 DB1 DHO Description Cycha **
Wrsdsa WD 0O 1 Wreite data Wrilaz data %o DDRAM, 10
BAAM CGRAM, SEGRAM, o

T anwnciater,

Fetdaln RAD t 1 , Raxi dat . Reads duta from DORAM, 10
o AAM CGRAM, or SEGRAM,
BF =1 intamally operating AC: Address countor
VD =1 Increment VO =0 Decrement

OSC =1 System clock dividad by four

BW = 1: Bipck-whits inverting ciasor on C =t Bthrestar-ow cursoron
B w7 Blnk cumdr on

4] = 1: Display on

DC =1 Character diepiey on DS =1 Segment deplay on
LC =1 Line contlining AC given cursor atirberie

AMP = 1:  Voltage-loliowsr ardd hooster on SLF =1 Skeap moda

8§18 =1 Standby mode

NLINLO:  Number of display lines (00 18ne (1410 duty retie), 01: 2 lines {118 duty ratio),
10: 3 lines (1/26 duty ratio), $ 1:4 linee (1/34 duty ralio)]
OLa-DL1: Double-height ines (DL1 = 1: 15t line, DL2 = 1: 2nd line, D12 « 1: 3rd ine)
CTI-CTO: Contrast adingtment
SN2-SNG: Display-start fine (000: 1at ine, 001: 2nd kne, 010: 3 line, 011; 4h ine, 100: 5t line)
512 -8L0: Display-start rasterrow [000: Tst rastar-row... 111; Bih taatar-row)
DA =1 Anhuncisior display on .
AAN/Aggy = D000-001(: Annundielor pddrese ANy = 1000-1111: SEGRAM address :
ACOA~-ACGD: CORAM akirmes {D00D0-11111)
ADDS-ADD(: DDRAM addiress (0000000-1001011)

Note: 1, mwumummwu;msmmummmm
wmw«mwmrm.






