WM-C2002M

20x2 Characters

FEATURE:

1. 5X7 dots with cursor
2. Built in Controller (HD44780 OR Equivalent)
3. +5V Power Supply
(Also available for +3V)
4. 1/16 Duty Cycle

INTERFACE PIN CONNECTIONS:

ELECTRICAL CHARACTERISTICS:

ITEM syn | conomon | win- [ Tvee | max. | usim
SUPRLYVOLTAGE | v\, | 1,200 | 48 | - |V
FOR LCD raast | ose | g | s | W
I, = SOC 42 _— \
INFUT VOLTAGE Vi R 17 S0 43 y
INPUTHIGHYOL. | v, e | am | s | ovan| W
INFUTLOWNOL. | v 0 | o | 06 | W
OUIPUT HIGHVOL| Ve Al || s v
OUTPUTLOW VOL | vy | o 04 Vv
SUPPLYCURRENT | 14« Viiin8Y 0 30 A

NO | SYMBOL | LEVEL | FUNCTION NO | SYMBOL | LEVEL FUNCTION
0 S e o s ABSOLUTE MAXIMUM RATINGS:
2 v VOC[#5V=55) 10| b Hil, DATA BIT3 -
B B e LT TEM symBoL | MiN | TYPE | MAX: [iunim
3 W ___ | conmastapL [T pad HL |  DATABITS _ — e | :
4| & WL | REGISTERSELECT [42 | bs HIL DATA BITS UEEWMW-MPEMTURE for | 0 | =
3 S N 2 ) T T e v
G C HIPL | ENABLESIGNAL | 14| DI Hil. DATA BITT INPUT VOLIAGE i Vs |
7| DR HL DATA BITO 15| 1EDW) | 42V | BACKLIGHT(+) SUPPLYVOLTAGEFORLOGIC | Viove | 03 | — | 6§ | v
B DEI HiL DATABITI 16 LED() (Y BACKLIGHT{-) _SLTPLYVOHMEFUR-LG} VooV | 0 ~ | &8 |y
DISPLAY CHARACTER ADDRESS CODE: +  THICKNESS:
Display Position | 2 3 4 5 6 7 % ¢ 1071 1213 14 15 1617 0§ 1Y 20 Nersion | i s UNIT
DD RAM Address |0 o1 02 "3‘;”4i"5'“" 07 |os -.wu-.s.ic-u nein |JL orl1elrfizha EL & NO Backlight | 4.7 95 mm
DD RAM Address  [3ua122[33]a2]a5]20]a7 25| s v[sali8]ac]snlar sr[50[5 1 [52]52 - LED Backlight 93 | 143 mm
OUTLINE DIMENSION:
| — 116.0£0.5 B T2 NAX
13.4£0.5 3 91,240.5 L ' B S
1
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MODULE CLASSIFICATION INFORMATION

Module Classification Information

w M- C 1 6 0 2 A -1 T L Y a
A— — : ;

1102] - BIEEEEE - (ko) i1 2 [

1 ----- Brand:wintek Corp.

2 -—--- LCM Type:M:Standard LCM. D:Customer's Design LCM.

R Display Type:S:Segment. C:Character. G:Graphic.

4-7 --- Display Function:Column and Row of segments/Column and

Row of Characters/Column and Row of

Dots.
8 ----- Package of Driving Circuit:A-L:SMT. M-U:COB(except"0")
V-Z:COG. 1-9:TAB. O:other.
9 ----- Temperature Range & View Direction:
General Purpose: 1: 6:00, 2: 12:00, 3: 3:00, 4: 9:00

High Performance:6: 6:00, 7: 12:00, 8: 3:00,9: 9:00.

10 ----- LCD model &background color:
T: TN Natural Color , H:HTN, G:STN Gray, B:STN Blue

Y:STN Yellow, W:FSTN Black/White , 0:OTHER.
11 ——-- Backlight Type : N:Without Backlight , L:LED , E:EL
F:C€CFL.
[2 ----- Backlight Color:N:Without Backlight , Y:Yellow Green,

G:Green , B:Blue, A:Amber, W:White,
R:Red , O: Orange , X:other.

G Q— Serial Code.

o
v



W5 WINTEX CORPORATION

USER MANUAL FOR CHARACTER TYPE LCM

Optical Characteristics

TN TYPE STN TYPE:

Item Sym. | Condition { Min. | Type | Max. | Unit Ttem Sym.| Condition | Min. | Type | Max. | Unit
ViewAngleV)| O |C,=20| 10 | - | 30 | deg ViewAngle(V)| 0 |C,220 | 10 | - | 40 | deg
View Angle(H)| ¢ | C222.0 | -30 - 301 deg ViewAngle(H)| ¢ | C,220 | -3 - 30 | deg
Contrast Ratio | C, - . 3 . - Contrast Ratio | C, - - 3 - -
Response Time | T, | - -0 | 150 | ms Response Time | Ty | - - | 200 | 300 | ms
Response Time | T - = 140 130 | ms Response Time | T | - - 200 | 300 [ ms

Block Diagram

Tinung, Control Circuit

RS —
1l WO
RV B
n u
L‘F —

- R vrher Be sl

D0-D3 =t 3
D4-D7 P i
DR

; 0
gx= Q

CGROM

LCD
oo o [
|
B |oera®

vo | |mas |_1,__J —* Driving Circuit
Plo 5 regdor
s

s

a. Data Register (DR):DR is a register used for temporary
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.

c. BUSY FLAG(BF): When the Busy Flag is "1 ",it shows
that LCM is in internal operation and it can not accept

the next instruction.

~
—_

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

192 character patierns.

¢. Character Generator (CG) RAM: This RAM allows the
user to rewrite 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 expressed by 8-bit character

1=

code. The capacity is 80x8 bits and data for 80 characters

can be storage.

h. Curser and Blink Centrol Circuit: This circuit generates

the cursor and blink.




Timing Control

1. Write Operation 2. Read Operation
RS ). £ EX
RS = = 3
" ~ R/W = e
RSW \.-h,l —f i
B < e
' 2 L 1:
E E‘—"" E ,Z L £

toed fee o i ' T e -ﬁ%(bl
- e\ vk, DBO' . .
Egg vyx'_\'ﬂld Data v 2( DB7 VaidDats oL

toven [
(Writing data from MPU to LCM) (Reading dats from LCM to MPU)
Ttem Symbel | Limkt Limit | Unit Ttem Symbael le!t Limit | Unii
(Min) | (Max) Min) | (Max)
Enable Cycle Time B 666 - nS Enable Cycle Time = 666 - ns
Enable Pulse Width PW_, 300 - nS Enable Puls: Width rwm 300 - nS
(High level) level)
Enable Rise/Fall Time bty - 23 ns Enable Risc/Fall Time o ter - 25 oS
Address Sot-1p Time L 100 - nS Address Set-Up Time L 100 - nS
(R5.R/W. E) (RS.R/W, E)
Address Hole Time Vi 10 - ns Address Hole Time L 10 - nS
Data Set-Up Time R 100 - S Data Delay Time 'DDR - 190 nS
Data Hold Time W 10 - ns Data Hold Time 'DHR 20 - nS

3. 8-bit busy flag check timing

4. 4-bit busy check timing

RS

R / \
P NS e TN TN TN
el Intermal Operaton ] |
NO — —
Der R7 ¥ R3 77 vy \ac3 WO \ew Srcz 777K o7 X 03 X777
netruct A Istuct
it By Flag i vare

{Note) IR 7, IR 3: Instruction 7th bit, 3rd bit; AC3: Address Counter 3 rd bt
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WS WINTEK CORPORATION

USER MANUAL FOR CHARACTER TYPE LCM

User Font Patterns (CG RAM Character)

Character Code CG EAM Address Character Pattern
(DD RAM Data (CG RAM Data
76543210 765 43210
-=— |5 L0 —=> 343210 - Lo —=>
000 XXX |
-gncn
‘010
0000x000 000 :011
i100
:10'1
113 xxx EX
== Cursor Position
1000 XXX B
001 :
010
011
0000x001 001 440
1101 ‘0 Of
5110 xxx (0 0 [i
111 0 0
000 XXX
001 A
i101 i
0000x111 111 440 \l{
111 XXX |

Initialization of LCM

The LCM asutomatically initializes (reset) when power is turned on using the internal reset drcuit. If the power supply
conditions for correctly operating of the internal reset circuit are not met, initialization by instruction is required. Use the
procedure in next page for initialization.

Vaild Power Supply Condition

4.5V
v W 0.2V

| 1 om
e

(Not1 1)0.1 mS2t, . 210mS, t 21 mS
(Note2)t _ stipulates the time of power OFF for momentary power supply dip or when power supply cycles ON and OFF.

Tiem Sym Test limit limmit Unit
condition (Min) | (Max)
Power supply nse toe - 0.1 10 ms
time
Power supply tore - 1 - ms
OFF time




Initialization by Instruction

8- bits 4-bits

1 Wait more than 15 mS
Wait more than 15 mS ;
[ Vec risesto 4.5V ] [ Voo rises to 4.5V ]
BF cannot be checked before this BF cannct be checked before thas
X
RS RAM DB7 DBS DBS DB4 DB3 DB2 DB1 DEO RE: ROV GE7 086 GBE: L0,
0 0 ] 1] 1 1 X X X X
l Function set : interface is 8-bit long 4 l Function sct : DL=1. £ bit intcrface data. J
( ‘Wait more than 4.1 mS J
[ Wait more than 4.1 mS ]
BF carnat be checked before thas

* BF cannot be checked before this

RS RMW DB7Y DB6 DB5 DB4 DB3 DB2 DB1 DBO
o 0 0 0 1 1 X X X X

Function set : DL=1, 8 bit intecface data.

RS RAW DB7 DBe DBS DB4
0 0 0 0 1 1

o S

T
W

Function sct
* ( Wait more than 0.1 mS ]
[ Wait more than 0.1 m5 ) *
s ™
¢ RS RNV DE7 DBE DBS DB4
P 55 D2 DET T N o 0 1] 0 1 o
RS RM DB7 DEE DBS DB4 D 1 : 7 T E
0 I 0 0 1 1 X X X X L Function set : DL=0, 4 bit intefacc data. )
i F ey I l %I{m::;t:;&ed = thstime
I BF cannct be dacked a thistime 7 ®
2 bsusensuation: ; RS RW DB7 DB6 DBS DB4
RS RAV DB7 DBS DBS DB4 DB3 DB2 DB1 DEO s 28 2 31 3
0 0 ] 1] 1 1 N F X X
L Function s=t : DL=1, 8 bit interface data. I L Function set : DL=0, 4 bit mtedace data. )
l Check for not busy ¢ Check for not busy
2 b RS RNV DB7 DBe DBS DB4
RS R/ DBT DBE DBS DB4 DB3 DB2 DB1 DBO 1] 0 0 o 0 0
0 0 o ] 0 0 1 0 0 o 0 o 1 v] 0 0
\ Dixplayet / L Display off )
Check for not busy
Check for not busy
!'_ ™ i ™)
Yoo PO DS Ofn-Des O0s-00a DA EREDR0 RS R DB7 DB6 DBS DB4
RERER
i Clears all display and retizm cursor w0 home position 3
Display on
Check for not busy \ S
+ Check for not busy
RS RAV DBE7 DBs DBS DBE4 DB3 DB2 DB1 DBO RS RAW DB7 DB6 DBS DB4
1] 1] 0 o ] o o 1 I s 0 0 0 "] 0 0
0 0 0 1 1o s
l Entry mode sct
Entry mode set )

End of initialization
End of initialization



WS WINTEK CORPORATION

USER MANUAL FOR CHARACTER TYPE LCM

Instruction Set

Instruction operation

JHEBEBEEE =
2 5 pli m
Function w755.4321 Description 5
Clear Display |0|0O|O0|0O|OjO|O|O|O Clears entire display and retums the cursor to home position | 1.64mS
(address 0).
Retum the cursor to the home position. Also retums the
RetumHome |0|0|0|0|O|jO[(0O[0O]1 display bemg shifis to the original position. DD RAM | 1.64mS
contents remain unchanged Set DD RAM address to zero.
Set cursor move diredt and specifies or nol to shifi the
I display. These operations are performed during data
Entrymodeset |0 0(0|0JO|O[0O]1]/ write/read of DD RAM/CG RAM. For nomal operation, | 40uS
D sa1s 8 to zero. UVD=l; increment; I/D=0; decrement S=1;
accompanies display shift when data is written. for normal
operation, set to zero,
Sct ON/OFF all display (D). cursor ON/OFF (C), and blink
Display olojojojojo|1|D|C of cursor position character (B). D=1: ON display, D=0: | 40,8
ON/OFF OFF display. C=1: ON Cwrsor, C=0: OFF cursor, B=1: ON
control Blink Cursor, B=0, OFF Blink Cursor
Cursor or S| R Move the cursor and shift the display without changing DD
display shift ojojofojo1|/|/]= RAM caontents. §/C=1: Display Shift, S/C=0: Cursor move, | 40uS
C|L R/L=1: shift to right, R/L~=0; shift to left.
Set the mterface date length (DL), number of display lines
Function Set 0[0]O0[0Of1]|D|N|F| x {N) and character font (F). DL=1: 8 bits, DL=0: 4 bits N=1: | 40uS
L 2 Imes, N=0:1 lmes, F=1: 5x10 dots, F=0: 57 dots
SaCGRAM |0|0| 0|1 ACG Sa CG RAM address. CG RAM data is sent and received | 40uS
Addr. afier this setting,
SeDDRAM |0 0]1 ADD Set DD RAM address. DD RAM data is sent and received | 40u8
Addr. after this seiting,
Reads BUSY FLAG (BF) mdicatmg mtemal operation is
Readbusyflag | 0| 0| B AC beginning performed and reads address counter contents. ous
& Addr F BF=1: mtemally operating. BF=0: cam accept mstruction.
Write Data to 1|0 WRITE DATA Write data mto DD RAM or CG RAM. 40puS+*
CGRAM
Read Datafrom |1 | ] READ DATA Read data from DD RAM or CG RAM 40uS**
CG/DD RAM

*1. Whmfcpotfmis 250KHz

2. Execution time changes when frequency changes. When O fe is 270KHz 40;5:%-37‘:5

M 1in=CnS

Software Examples

8-bit operation (8-bits 2lines)

Function

power on delay

RS RW D7 Dé DS D4 D3 D2 D1 DO

Display Description

Initialization. No display appears.

Fundtion set Sets to 8-bit operation and selects 2-lme display and 5x7 dots
0000 1100 X X E character font. (Note: number of display lines and character fonts
cannot be chan ge after this.)
Display OFF 000 O0O0OOCT1TOO OO E Tum off display.
Display ON 0000001110 E Tum on display and cursor.
Entry Mode Sct Set mode to merement the address by cne and to sift the cursor to
000 0O0O0GOT1 10 E the right, at the time of write, to the DD/CG RAM Display is not

shifted.




Write data to 1001010111 Ewmw.wwwcmmdmmﬁgn
|CG/DD RAM
Write data to 1 00100100 1 @ 'Write "I". Cursor inaremented by one and shift to right
|CG/DD RAM
‘Write datato . @ (Write "N", "T", "E", and "K".
CG/DD RAM -
SetDDaddress. |0 0 1 1 0 0 0 o o ofWINEK )|Set RAM address so that the cursor is propesitioned at the head of
the second line.
‘Write data to . Write "C", and "R".
CG/DD RAM .
Cursorordisplay lo 0 0 0 0 1 0 0 x «x @ Shift cnly the cursor position to the lefi.
shift
‘Whrite daia to . Write "O", "R*, "P", "O", "R", "A" and "T".
|CG/DD RAM .
|EntryModeSet Jo o o 0 0 0 0 1 1 1 Set display mode shift at the time during writing operation.
Write data to 100100100 1 ‘Write "I", Cursor incremanted by one and shift to right.
|cemD RAM CERORATL (The display move to left)
Write data to . Write other characters.
1CGJ'DD RAM .
Retum Home 00 0O0OCGOGOGODOT 10 Retumn both display and cursor to the original position (Set address
Lo zeTo.
4-bit operation (4-bits 1 line)
Function IMW D7 Dé DS| Display Description
power on delay ) Initialization. No display appears,
Function set 0 0001TO0 ——3 Sets to 4-bit operation.
In this case, operation is handled as 8-bits by mitialization, and enly this
mstruction completes with one write.
Fumetion set 0 0 0 @ 1 0/[____]|Sets 4-bit operation and seledts 1-line display and 5x7 dot character fant on
0 00O X and resetting is needed. (number of display lines and character fonts canmot
be changed hence after.)
DisplayON/OFF [0 0 O 0 O O|[C____ ] |Tum on display and cursor.
Control 001110
Entry ModeSet [0 O 0 0 O Of[=___ 1|Set modeto increment the address by one and to shifl the cursor to the right,
0001140 at the time of write, to the DD/CG RAM display is not shifted.
Write datato 100101 Write "W", Cursor incremented by one and shift to right
CG/DD RAM 1 001 1 1
Same as 8-bit operation




