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1. Mechanical Specification

ITEM STANDARD VALUE UNIT
NUMBER OF CHARACTERS 7 CHARACTERS X 2 LINES (16%16 Chinese Font) -
CHARACTER FORMAT 16 X 16 DOTS —
MODULE DIMENSION 84.0 (W) X 44.0 (H) X 9.0 (T) | 84.0 (W) X 44.0 (H) X 1320(T) mm
VIEWING DISPLAY AREA 60.5 (W) X 18.0 (H) mm
ACTIVE DISPLAY AREA 48.76(W) X 1532 (H) mm
DOT SIZE 036 (W) X 0.41 (H) mm
DOT PITCH 0.4 (W) X 0.425(H) mm

STN, Yellow Green , 1/32 Duty , 6 O‘clock

STN, Gray , 1/32 Duty, 6 O‘clock , LED Backlight

STN, Yellow Green , 1/32 Duty , 6 O°clock , LED Backlight

STN, Gray , 1/32 Duty, 6 O‘clock , E Mode LED Backlight

STN, Yellow Green , 1/32 Duty , 6 O°clock , E Mode LED Backlight

LED Backlight Color Yellow Green
LED Backlight Input DC +5V [ v | 100 mA
Backlight Half-Lift Time 50,000 HR.
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3. Interface Pin Connections
NO SYMBOL LEVEL FUNCTION NO SYMBOL LEVEL FUNCTION
1 VSS r GND ( 0V) 11 DB4 H/L Data Bit 4
2 VDD H/L DC +5V 12 DB5 H/L Data Bit 5
3 VO(NC) H/L Contrast Adjust 13 DB6 H/L Data Bit 6
4 RS(CS) H/L Register select 14 DB7 H/L Data Bit 7
5 R/W(SID) H/L Read/Write 15 PSB H/L H: Parallel mode
L :Serial mode
6 E(CLK) HH->L Enable signal 16 NC NC NC
7 DBO0 H/L Data Bit 0 17 /REST L Reset signal,active
low
8 DBI H/L Data Bit 1
ata Bi 18 Vout L0V I(:li];u;/oltage doubler
9 DB2 H/L Data Bit 2 19 A(+) DC +5V LED Backlight +
10 DB3 H/L Data Bit 3 20 K(-) oV LED Backlight -




4. Absolute Maximum Ratings

ITEM SYMBOL MIN. TYPE MAX. UNIT
OPERATING TEMPERATURE TOP -20 - +70 T
STORAGE TEMPERATURE TST -30 - +80 C
INPUT VOLAGE VI VSS - VDD \%
SUPPLY VOLTAGE FOR LOGIC VDD-VSS 3.0 5.0 6.5 \%
SUPPLY VOLTAGE FOR LCD VDD-VO -- - 6.5 \%
STATIC ELECTRICITY Be sure that you are grounded when handing LCM.
5. Electrical Characteristics
ITEM SYN CONDITION MIN. TYPE | MAX. | UNIT
SUPPLY VOLTAGE FOR LOGIC VDD-VSS -- 3.0 5.0 6.5 \Y%
Ta= 0 C - 6.1 -- A\
SUPPLY VOLTAGE FOR LCD VDD-VO Ta=+25 C - 5.8 - \Y
Ta=+50 C - >3 e v
INPUT HIGH VOLTAGE VIH -- 2.2 -- VDD \Y%
INPUT LOW VOLTAGE VIL - 0 - 0.6 \Y%
OUTPUT HIGH VOLTAGE VOH - 24 - -- \Y%
OUTPUT LOW VOLTAGE VOL - - - 0.4 \%
SUPPLY CURRENT IDD VDD=+5V - 3.0 4.5 mA
6. Optical Characteristics
ITEM SYM CONDITION MIN. TYPE | MAX. | UNIT
VIEW ANGLE (V) 0 CR =2 -10 -- 40 deg.
VIEW ANGLE (H) 10) CR =2 -30 - 30 deg.
CONTRAST RATIO CR -- - 5 -- -
RESPONSE TIME TON -- - 180 230 mS
RESPONSE TIME TOFF - - 100 150 mS
7. Optical Definitions
Response Time Contrast Ration View Angle
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8. Display Address

1 | 2 3 | 4 5 | 6 7 | 8 9 | 10 | 11 [ 12 [ 13 | 14 [ 15 | 16
Line 1 80H 81H 82H 83H 84H 85H 86H 87H
Line 2 90H 91H 92H 93H 94H 95H 96H 97H
Line 3
Line 4
*A Ram Bank is 16-bits (2 bytes)
9. Interface to MPU
9.1 Interface to Z-80 CPU 9.2 Interface to MC6800 CPU
AD RS MVA
AND =
ALl—AY —M—_’—r‘ ] 2] ] .z
zZeo AN — LCM d° -
ﬁz _I_u— — Mc:esusow1r MLCM
[ T~o=r} n/w
Do—DY Da-T7 DD—D% DD-D
9.3 Interface to 4-bit CPU ( HMCS43C) 9.4 Interface to HD6805 MP
221, =3 <o E
a4 /W [~1 RE
HMCS43C ICM HDB8ROS LCM
Dia n ca R/W
mo-r3 os4—DoT AQ—AY Di4—DB?Y
10. Timing Control
10.1 Write and Read Operation
Write Operation Read Operation
RS X RS >1 P}
tAB tAB
R/W '\ rR/W N N
PWELL [=— tELF T’ =— {EF
E | / E o
tEE  — b — I'-M— toHR ER —== 1DDR tDHE
DBO—DB7 X l>< DBO-DB? Q lx
1CYCE CYCE
Item Symbeol Limit (Min.) Limit (Max.) Unit
Enable Cycle Time tCYCE 1200 - ns
Enable Pules Width ( High lewel ) PWEH 140 - ns
Enable Rise/Fall Time tER tEF -- 25 ns
Address Set-Up Time ( RS,R/'W,E ) tAS 10 -- ns
Address Hole Time tAH 20 - ns
Data Set-Up Time tDSW 40 -- ns
Data Delay Time tDDR -- 190 ns
Data Hold Time tDHR 20 -- ns




10.2 Busy flag check timing

RS 8—bit busy flag check timing
R/W
= T\ N\
Intarnml [ Intarnal Oparmticn | —
DE7 < Datm > Busy BUSY el

Inmtruation Writas | Flog whoolk | Flag vhowlc | Flong whovk | Inmtruoticon Writa
RS 4—bhit busy checlk timing
R/AW
= at SN W
Intarnml | Intarnal Oparmticn | [

DEY

Inmtruotiamn Writm | Flog vhoolc | Flag vhowls | Immtruotinomn Writm

Note : IR7, IR3 : Instruction 7th bit, 3rd bit ; AC3 : Address Counter 3rd bit.
ST7920 is in serial interface mode when pull down PSB pin. Two pins (SCLK and SID)
are used to complete the data transfer.

Only write data is available.
When connecting several ST7920, chip select ( CS) must be used. Only when (CS) is high

the serial clock ( SCLK) can beaccepted. On the other hand, when chip select (CS) is low
ST7920 serial counter and data will be reset. Transmission will beterminated and data
will be cleared. Serial transfer counter is set to the first bit. For a minimal system with
only one ST7920 andone MPU, only SCLK and SID pins are necessary. CS pin should
pull to high. ST7920" s serial clock ( SCLK) is asynchronous to the internal clock and is
generated by MPU. When multiple instruction/data is transferred instruction execution
time must be considered. Must wait for the previous instruction to finish before sending
thenext. ST7920 has no internal instruction buffer area.

When starting a transmission a start byte is required. It consists of 5 consecutive 1”7
('sync character ) . Serial transfer counterwill be reset and synchronized. Following 2 bits
for read/write (RW ) and register/data select (RS) . Last 4 bits is filled by ~0” - After

receiving the sync character and RW and RS bits, every 8 bits instruction/data will be
separated into 2 groups. Higher4 bits ( DB7~DB4 ) will be placed in first section followed
by4 0”7 . And lower 4 bits(DB3~DBO0 ) will be placed in secondsection followed by 4

\ O Vi i
MPU write data:

cs | L

34 &5 6 7 8 9 10 11 12 1314 15 16 17 18 19 20 21 22 23 24

1 2

S EHIT 11111000-5i8% MEHIE ST, EALBO SE SR ST, (EITEO
11111010-B# {2
111111007
11111 110-1#
BT FAOEFT RA=FT

ACM12832HZ1 EOESHFHE



11. Initializa tion of LCM

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

Internal Power Supply reset

(Note 1) 10 ms

>

trce

4.5V

< tree

>

0.1 ms, toff = 1 ms.

(Note 2) toff stipulates the time of power OFF for momentary power supply dip or when power supply cycles ON and OFF.

Item Symbol Test condition Limit (Min.) Limit (Max.) Unit
Power supply rise time trcc -- 0.1 10 ms
Power supply off time toff -- 1 -- ms
1) 8 Bit Interface 2) 4 Bit Interface
| |
| Wait 40 msor moreafter Vi, reaches 4.5V | Wait 40 msor moreafter Vyp, reaches 4.5V |
Busy flagcan‘tbe checked. | hefore this indruction |
Function set : 8 bits
RS|R/W[DB7|DB6 |DB5[{DB4 [DB3 | DB2 [ DB1| DBO RS| R/W DB7 DB6 DB5 DB4
0 0 0 0 1 1 * 0 N % 0 0 0 0 1 1
| |
| Wait 4.1ms ormore | | Wait 4. lms or more
Busy flagcan‘t be checked.
Function set : 8 bits
RS| E/W[DB7|DB6 |DB5{DB4 [DB3 | DB2 [ DB1| DBO RS| R/W DB7 DB6 DBS DB4
0 0 0 0 1 1 * 0 * * 0 0 0 0 1 1
| |
| Wait 100 us or more | | Wait 100 us or more
Busy flagcan‘t be checked. before this instruction
Function set : 8 bits
RS|R/W[DB7|DB6 |DB5[{DB4 [DB3 | DB2 [ DB1| DBO RS| R/W DB7 DB6 DB5 DB4
0 0 0 0 1 1 a 0 * * 0 0 0 0 1 1
| Function set : 8 bits ]
RS| R/W DB7 DB6 DB5 DB4
RS|R/W| DB7|[DB6 |DB5|DB4 [DB3 |DB2 | DB1| DBO 0 0 0 0 1 1
0 0 0 0 1 1 * 0 * * Function Set 0 0 0 0 1 0
0 0 0 0 0 0 1 D | C B Display Off 0 0 0 0 0 0
I 0 1 D C B
0 0 0 0 0 0 0 0 0 1 Display Clear 0 0 0 0 0 0
0 0 0 0 0 1
0 0 0 0 0 0 0 1 I/'D| S Entry Mode Set 0 0 0 0 0 0
0 0 0 1 1/D S
| |
Endof Endof
Initialization Initialization

® Busy flag is checked after instructions are completed. If busy flay isn‘t checked, the waiting time between

instructions should be longer than execution time of these instructions.




12. Instruction Set

Instruction Table: ( RE=0: Enable basic instruction. )

Instruction Instruction Code Description Ex.
Time
RW| DB7|DB6| DBS| DB4| DB3( DB2| DB1| DB0 540KHz
Clear Display 0 0 0 0 0 0 0 0 1 |Clear entire display and return the cursor to home| 4.6ms
position ((address 0 ).
Return Home 0 0 0 0 0 0 0 1 X |Return cursor to the home position. Also returns the [ 4.6ms
display being shifted to the original position.
DDRAM contents remain unchan ged.
Entry Mode Set 0 0 0 0 0 0 1 I/D | S |Sets cursor move direction and specifies display 72 s
shift. These operation are performed during data
rite/read. For normal operation.
I/D=1 : increment ; 0 :decrement ;
S=1: accompanies display shift when data is
written, for normal operation, set to zero.
Display 0 0 0 0 0 1 D C B [D=l1: ON display ; 0:OFF display. 72 (Ls
ON/OFF C=1: ON cursor ; 0: OFF cursor.
control B=1: ON blink cursor ; 0: OFF blink cursor.
Cursor or 0 0 0 0 1 [ SIC|RL| X | X |S/C=Il: Display shift; 0:Cursor move. R/L=1: shift 72 1Ls
Display shift to right; 0: shift to left.
Function 0 0 0 1 DL | X 0 X X |DL=1: Interface is 8 bits. 0: Interface is 4 bits. T2us
Set RE RE=0: Normal instruction .1: Extended instruction.
(Modify)
Set CGRAM 0 0 1 |ACS[AC4| AC3|AC2|AC1|ACO|Set CGRAM address in address counter. 72 s
address
Set DDRAM 0 1 0 |ACS5|AC4| AC3|AC2|AC1|ACO|Set DDRAM address in address counter. 72us
address
Read Busy flag 1 | BF |AC6|AC5|AC4| AC3|AC2|ACI|ACO|Whether during internal operation or not can bel Opus
and address known by reading BF. The contents of address
counter can also be read.
Write data to 0O | D7| D6 | D5 | D4 | D3 | D2 | D1 | DO |Write data into internal RAM. 72 us
RAM (DDRAM/CGRAM/IRAM/GRAM)
Read data from 1 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO |Read data from internal RAM. 72 us
RAM (DDRAM/CGRAM/IRAM/GRAM)
Instruction Table ( RE=1: Enable extension instruction. )
Instruction Instruction Code Description Ex.
Time
RW| DB7|DB6| DB5| DB4| DB3 | DB2| DB1| DB0 540KHz
Standby Mode 0 0 0 0 0 0 0 0 1 |Enter standby mode, only Icon areas display 72 (Ls
Standby mode can be released by any other
instructions.
Start Row 0 0 0 0 0 0 0 1 SR |SR=1: Allow change start display Row. 72 1Ls
Enable SR=0: Disable start display Row change.
Reverse Line 0 0 0 0 0 0 1 R1 | RO [Choice one of 4 line which data is reverse display. 72 us
select
Sleep mode and 0 0 0 0 0 1 SL | X | X |SL=0:Enter sleep mode. 72 1Ls
set GRAM page 1:Wake-up from sleep mode
Function 0 0 0 1 |[DL| X 1 G 0 |DL=1: Interface is 8 bits. 0: Interface is 4 bits. 72 us
Set RE RE=1: Extended instruction.0: Normal instruction.
(Modify) G=1: Graphic display ON. 0: Graphic display OFF
Set Tram/Start 0 0 1 [AC5|AC4| AC3|AC2|AC1|ACO[SR=1: AC5—- ACO is start Row. 7218
Row address SR=0: AC5— AC0 is ICON RAM address.
Set Graphic 0 1 |AC6[{AC5[AC4| AC3|AC2|AC1|ACO|Set GDRAM address counter. Execute once set the | 72 s
RAM address address of display row (AC6-AC3). Execute again
set the address of display column (AC3-ACO).
0 0 0 | AC3|AC2|ACI1|ACO




13. User Font Patterns ( CG RAM Character )

Character Code (DDRAM data) CGRAM Address CGRAM data (High byte) CGRAM data (Low byte)
B15-B4 B3| B2| B1|B0|B5|B4| B3| B2|B1| B0 D15|D14|D13|D12|D11|D10| D9| D8| D7 | D6| D5| D4| D3| D2 | D1 | DO
0 X 00 X 00 olofolofJol1]loloJolo]Jol1lo[o[t1[o]oflo]ol]o
ololo[1T o1 oJolo[t1]loloJo[r[olo]o]o
olo| 1ot 1t[t1[t1]oJojol1lo]oJo]t1]olo]o]o
oJlo| 1 [tfJoltJoloJoJo| 1ttt ]ttt [tr]1]o
ol tfoJofJol1t]loflololrt]oltloJoflo]o]1]lo]o]o
ol 1ot ol tJo[t1t]oJojolt1[o]oJo]o[1[lo]o0]o
ol t[tJofoltlofrlolojol [ttt ]1]o
ol 1|1t ft]ololt]oJojol1lo]oJo]o][1[lo]o]o
Tfojoloftlolt]ololoJo[t[oJolo]Jo[T]Oo]Oo]oO
Tlololtltlolt]ololololt[1[r[t][1[t]1]1]o0O
T{ojlT]lOofolo|T]O]OoOlOoJ]O[T|O[O|OJO|T]| O] O[O
Tlol1[tfolt1lololt[oJolt[ofJolo]Jo[T1]o]|o0o]O
tTlrjoloft[ 1ttt tlololt[ [ttt [t]1]1]o0O
Tlt]oltfololololtT[oJoft[o[olo]o[o]o|o]oO
Tt 1lofolololoJoloJololo[oloJo[o]Oo|o]oO
ittt fololololololololoJolo]JoloJo|o]oO
0 X 01 X 01 olofoJoJol ol t1lo]oJo] ol 1|t ] 11| 1] 1[t]0]o
ololo[t ol ol t[oJoJojoltlo] 1ol Tr]o[r]0]o
ool 1 ool 1ot olojolt[rt[1[Tt]1[1[t]o]o
ool 1 [ttt r[tJolololoJo|[tT]oJolo]o0]o
oltloJofrlol 1ot ]olololtr |1t 1[1[o]o]o
oltJoftfJololtloloJojlololo]o|tT]oJolo]o0]o
ol t[1tJofololtlololojlol [ttt tltr]o]o
ol 1|1ttt t[t[t]olololtr]oJo]o[1lo]o0]o
tTfojlolofololt]ololoJololo[T[o]1T[o]o]o]oO
TlojJolTflololT]oJololo[ T[T [T T[] T[T T]O0]O
Tfol1lofololt]olt[o]JololoJo[r]o[o]O]|O0]oO
Tlol 1 [tltlolt]oltlololol1[tr[t][1[1]o0o]o]o0O
Tltrjolofrlolt]ololoJololoJo[tr]olo]Oo]|Oo]oO
Tt oltfololt]1]t[o]lololo[o[t]olo]o0o]|o0]O
Tttt loft[t1lolololoJololoJo[tr]o[o]Oo]|O0]O
ittt fololololololololoJolo]Jolo[o|o]oO
14. Icon RAM Data
Icon RAM Icon RAM Data
Address High Byte Low Byte
Ac3lac2laciiaco D15 | D14 | D13 | D12 | D11 | D10 | DY | D8 D7 | D6 | D5 D4 | D3 D2 | DI DO
0 1 01 0] 0/ See0 | Segl | Seg? | See3 | Seed | SegS | Seg6b | Seg7 | See8 | Seed | Segl0 [ Segll | Segl2 | Segl3 | Segl4 | Segls
0| 0] 0] 1 ] Segl6]|Segl7 | Segl8 | Segl9 | Seg20 | Seg21 | Seg22 | Seg23 | Seg24 | Seg25 | Seg26 | Seg27 | Seg28 | Seg29 | Seg30 | Seg3 1
0 1 0] 1] 0 |See32|See33 | See3d | See3s | See36 | See37 | Seeds | See39 | Seed0 | Segd1 | Segd?2 | Segd3 | Segdd | Segd5 | Segd6 | Sega7
0 0 1 1 | Segd8 | Seed9 | Seg50 | Seg51 | Seg52 | Seg53 [ Seg54 | Seg55 | Seg56 | Seg57 | See58 | Seg59 | Seeb60 | Segb1 | Seeb2 | Segb63
0 1 0 | O | Segb4 | Segb5 [ Segb6 | Segb7 | Segb8 [ Segb9 | Seg70 [ Seg71 | Seg72 | Seg73 [ Seg74 | Seg’5 [ Seg76 | Seg77 | Seg78 [ Seg79
0 | 11 0] 1 |See80|Seg81 | See82 | Seg83 | See84 | Seg8S5 | See86 | See87 | Seg88 | Se89 | Seg90 | Seg91 | Seg92 | Segd3 | Seg94 | Seg9s
0 | 11 1] 0 |Seg96]|See97 | Se98 | See09 [Seg100]|Segl 01{Seg102|Seg1 03] Segl 04]Seg105]Segl 06| Seg1 07|Seg1 08| Segl 09|Segl 10]Segl 11
0 [ 1] 1] 1 |Segl12]Segl13[Segl14|Segl15[Segl16]Segl17|Segl18[Segl19]Segl20[Segl21 [Segl 22| Segl 23[Segl 24 Segl 25[Segl1 26 [Segl 27
11 0] 0 0 JSegl28|Segl129|Seg130|Segl31{Segl32]Seg133|Segl34[Seg135|Segl36|Segl37[Seg138] Seal39[Seg140| Segl41|Segl42 [Seg143
1] o] o 1 |Segla4|Seg145|Ses146[Seg147|Segl48|Segl49|Segl50|Segl51|Segl52|Segl 53 [Segl 54| Segl 55(Segl 56| Segl57|Segl 58[Segl59
1] 0| 1| 0 |Segl60[Segl61|Segl62[Segl63]Segl 64| Segl65|Segl66|Segl 67|Segl 68|Segl 69|Segl 70| Segl 71|Segl 72| Segl 73|Segl 74 |Seg1 75
11 0] 1| 1 |Seg176|Segl77[Seg178|Segl79{Ses1 80| Segl81|Segl 82 [Segl 83| Segl 84|Segl 85 [Segl 86| Seal 87[Seg1 88| Segl 89(Segl 90 [Segl191
1Ll 1] 0] o lSee192|Sel93[Seg194|Seg195[Seel96[Seg197]|Sel 98[Seg199|See200(See201 [Seg202| See203[See204| See205(See206 [Seg207
11 [ 0] 1 |Seg208|Seg209|Seg210]|Seg211|Seg212] Seg213|Seg214|Seg215]|Seg216]Seg217|Seg218| Seg219]Seg220| Seg221{Seg222 [Seg223
Ll | 1| o |Seg224|See225(See226[Seg227|Seg228|Seg229|See230|See23 1] Seg232|Se233 [Seg234| Seg235(Seg23 6 Seg237|Sec238[Seg239
1L 1] 1] 1 |See240[Seg241|Seg242]|Se0243|Sep244| See245|Se246[Seg247] Seg248|See249 |Seg250[ See251|Seg252] See253|Seg254 [Seg255




15. Graph Display RAM Address

GDRAM Column GDRAM Row Address
Address 0 - 15
0 D15 ->D0 D15 ->D0 D15 ->D0 D15 -> D0
1 D15 ->D0 D15 ->D0 D15 ->D0 D15 ->D0
2 D15 ->D0 D15 ->D0 D15 ->D0 D15 ->D0
61 D15 ->D0 D15 ->D0 D15 ->D0 D15->D0
62 D15 ->D0 D15 ->D0 D15 ->D0 D15 -> D0
63 D15 -> D0 D15 -> D0 D15 -> D0 D15 -> D0

16. Software Example
16.1 8-bit operation ( 8 bits 2 lines)

Function R(R(D(D(D(D(D(D|D|D Display Description
SIW|7|6/5[4]|3[2]|1]|0

Power on delay Initialization. No display appears.

Sets to 8-bit operation and selects 2-line display character font.

Function set 0/00(01|1(0|0]|0|x ( Note: number of display lines and character fonts cannot be

change after this.)

Display OFF 000|000 |1(0]|0]0 Turn off display.

Display ON o00f0o0|0O|1 (1 (1|0 |_ Turn on display and cursor

Entry Mode _ Set mode to increment the address by one and to shift the cursor

Set o0o0f00O|0O(0|1|1]0 to the right, at the time of write, to the DD/CG RAM Display is

not shifted.

Write data to 1{oj1jof1|1(0|1]|1 |0 (& Write “3#”. Cursor incremented by one and shiftto right.

CG/DD RAM 10101011111

Write data to 1{0j1({1(0|0 0|1 (01 [ZEGW Write “§” .

CG/DD RAM 1100|j1(0j0j1(1]0]1

Set DD RAM 0f0j1(oj1j0oj0f0|0 (0 Q Set RAM address so that the cursor is propositioned

1 at the head of the second line.

Write data to * B ] Write “C” , and “R”.

CG/DD RAM * CR

Cursor or display |0 (0 (0 |0 [0 |1 (0 [0 |x |x |ZR5E Shift only the cursor position to the left.

shift CR

Write data to * i Write “O., LTD.” .

CG/DD RAM * CO.,LTD

Entry Mode ofpoo0ofo0j0|0(1 |11 Set display mode shiftat the time during writing operation.

Set CO., LTD.

Write data to b Write ¢ x”. Cursor incremented by one and shiftto

CG/DD RAM 10(0/1)11/1{1]0(0]0 |,LTD.x right. ( The display move to left. )

Write data to X Write other characters.

CG/DD RAM ¥

Return Home o0o0fofo0|0(0(1(0 Return both display and cursor to the original position ( Set

CO., LTD. address to zero).
16.2 4-bit operation ( 4-bit, 1 line )
Function RS| R/ |D7| D6| D5 | D4 Display Description
W

power on delay initialization. No display appears.

Function set Sets to 4-bit operation. In this case, operation is
0j0|0|j0|1]|0O0 handled as 8-bits by initialization, and only this

instruction completes with one write.

Function set Sets 4-bit operation and selects 1-line display character font
0j0|0|jO0|1]|0O0 on and resetting is needed. ( number of display lines and
0/]0)]0)]0)0 | x character fonts cannot be changed hence after ).

Display ON/OFFControl | 0 (0 |0 | 0|0 |0 |_ Turn on display and cursor.
0(f0[1]1]1]0

Entry Mode Set 0j0|0|O0]|O0]|0O|(_ Set mode to incremented the address by one and to shift the
0o(0j0f(1]|1(0O cursor to the right, at the time of write. to the DD/CG RAM

display is not shifted.

Writedata to CGDDRAM| 1 | 0 |1 | 0 |1 |1 %8 Write “4°. Cursor incremented by one and shiftto right.
1(0(0[1]1]0
1({o0|1(0]|1]0
1j]0(1(1]11]1

same as 8-bit operation




17. Reliability Condition

TN Type STN Type
Normal Temp. Wide Temp. Normal Temp. Wide Temp.
Viewing Horizmontal @ +30° 130° 30 ° 30°
Angle Vertical © (mm) 10 t0 30° 10 °to 30° -10°to 40 ° -10°t0 40 °
Operating Temperature -10 to 70°C 25t080°C 0to 50C *20 to 70°C
Storage Temperature -20 to 80°C -35t090°C -20 to 70°C *-30 to 80°C
High Temperature (Power Off) 240 Hours 240 Hours 240 Hours 240 Hours
@707C @90°C @65C @757C
Low Temperature (Power Off) 240 Hours 240 Hours 240 Hours 240 Hours
@-20C @-35C @-157C @-257C
High Temperature (Power On) 240 Hours 240 Hours 240 Hours 240 Hours
@70°C @80°C @60°C @70°C
Low Temperature (Power On) 240 Hours 240 Hours 240 Hours 240 Hours
@-10C @-25°C @-10C @-20°C
High Temperature & High Humidity 55°C/90%RH 75 C/90%RH 45°C/90%RH 65 C/90%RH
240 Hours 240 Hours 240 Hours 240 Hours
Thermal Shock C Al 60min@-20C 60min@-35 C 60min@-20 C 60min@-30 C
5 Cycle B ‘_’_\_ B Smin@25C 5min@25 C 5min@25 ‘C 5min@25 ‘C
A_I C 60min@70°C 60min@90°C 60min@70°C 60min@80°C
Expected Lift 50,000 Hours 50,000 Hours 50,000 Hours 50,000 Hours

*Wide temp. version may not available for some products, Please consult our sales engineer or respresentative.

18. Functional Test & Inspection Criteria

18.1 Sample plan
Sample plan according to MIL-STD-105D level 2, and acceptance/rejection criteria is.
Base on : Major defect : AQL 0.65 Minor defect : AQL 2.5

18.2 Inspection condition
Viewing distance for cosmetic inspection is 30cm with bare eyes, and under an environment of
800 lus (20W) light intensity. All direction for inspecting the sample should be within 45°
against perpendicular line.

18.3 Definition of Inspection Zone in LCD

Zone A : Character / Digit area
Zone B : Viewing area except Zone A ( Zone A + Zone B = minimum Viewing area )
Zone C : Outside viewing area ( invisible area after assembly in customer’s product )
Note:  As a general rule, visual defects in Zone C are permissible, when it is no trouble for
quality and assembly of customer’s product.
18.4 Major Defect
All functional defects such as open ( or missing segment ), short, contrast differential, excess
power consumption, smearing, leakage, etc. and overall outline dimension beyond the drawing.
Are classified as major defects.



18.5 Minor Defect
Except the Major defects above, all cosmetic defects are classified as minor defects.

Item No. Item to be Inspected Inspection Standard Classification of defects|
1. Spot defect Zone siz (mm) Acceptable Qty Minor
( Defects in spot from ) A B C
O =0.15 Acceptable ( clutering off Accepta-
spotnot allowed ) ble
015 =0 =020 1 2
020 =0 =025 0 1
0 >0.25 0 0
Remarks : for dark/white spot, siz @ is defined as
O =1/2(X+Y)
2. Line defect ( Defects in Siz (mm) Acceptable Qty Minor
line form ) L \% Zone
Length Width Al B C
Accep- W=0.02 Accep- Accep-
table table table
L=3.0 W=0.03 2
L>2.5 W=0.03 0
L=3.0 0.03<W = 0.05 2
L>2.5 0.03<W = 0.05 0
W>0.05 Counted as spot defect
( Follows item 18.5.1)
Remarks: The total of spot defect and line defect
shall not exceed four.
3. Orientation defect Not allowed inside viewing area ( Zone A or Zone B) Minor
(‘such as misalignment
of /C)
4. Polarizing 18.5.4.1 Polarizer Position Minor
1. Shifting in Position Should not exceed the
glass outline dimension.
2. Incomplete covering of the viewing area due to
Shifting is not allowed.
18.5.4.2 Seratches, bubble or dent on Glass/
Polarizr/Reflector, Bubble between
Polarizer & Reflector/Glass:
Siz (mm) Acceptable Qty
Zone
A | B C
O =0.20 Acceptable Accep-
0.20<® =0.50 3 table
0.50<® =1.00 2
@>1.00 0
19. Character Generator ROM Map
Low 4-bit
High 4-bit| 0 1 2 3 4 5 6 7 8 9 A B C D E F
0
L (> ]aft |98 | m[t|[t[V[=>[<[L|o[A]V
2 V] “1# 8 9% | & ‘| (D |[*|+||—-]-|/
3 1011123456 |7|8|9|:]: | <|=|>]|7
4 |@|A|B|C|D|E|F|G|H|I|J| K|L|IM|N|O
5 |P|IQ|R|S|T|U|V| W|X|Y|Z| (|N\N]|)|~]_
6 | ‘la|b|lc|d|e|f|g|h|i|]j|k|]l| m|n|o
7 |plalr|s|t|lu|lv|w|x|y|lz| {]I||}Y|~]A
H 127f8s3 ASCH §5 , wH™ B5% , e fis Al40 BI% , 8000 ¥ , 3

e

BIG-5 fiw.




Write data from A into INSTRUCTION Register

WRINS:
RS EQU P33
RW EQU P34
E EQU P35
PSB EQU P3.0
RST EQU P3.6
COM EQU 20H
DAT EQU 21H
X EQU 30H
Y EQU 31H
Z EQU 32H
SC EQU 33H
W EQU 34H
ORG  0000H
MOV  SP,#60H
LIMP  DISP
ORG  0040H
DISP: CLR PSB
LCALL DELAY
SETB  PSB
LCALL DELAY
MOV COM,#30H Sl
ACALL  WRI S fﬁ
LCALL DELAY 3735 39uS
MOV COM,#0CH ST /fijfzt‘fﬁu
ACALL WRI ;b’?ﬁ—ﬁ
LCALL DELAY 373N 39uS
MOV  COM,#01H St
ACALL  WRI ,b’;rp-ﬁ
LCALL DELAY 373N 39uS
MOV COM,#06H TR
ACALL WRI L:?ﬁﬁ
AGAIN:
MOV  COM,#01H Rt



ACALL WRI ) —ﬁ
LCALL DEF_CHAR

MOV COM,#80H

LCALL WRI
MOV  COM#01H T
LCALL WRI B F'*'AJ

MOV COM,#80H
LCALL WRI
MOV R3.#8
TEST11:MOV DPTR#CGRAM1  ;CGRAM TEST ;Bﬁ{[ i~
LCALL WRITE CGRAM
DINZ R3,TESTI11

MOV COM,#90H
LCALL WRI
MOV R348

TESTI2:
MOV DPTR#CGRAMI
LCALL WRITE CGRAM
DINZ R3,TESTI2
LCALL DELAYI

JB P3.7.$

;******************************************************************************
MOV  COM,#01H REEE
ACALL  WRI AR
;******************************************************************************
MOV COM.#80H aipll
LCALL WRI
MOV R3#8
TEST21:MOV  DPTR#CGRAM2
LCALL WRITE CGRAM
DIJNZ R3,TEST21

MOV COM,#90H

LCALL WRI

MOV R3#8
TEST222MOV  DPTR#CGRAM2



LCALL WRITE CGRAM
DINZ R3,TEST22
LCALL DELAYI
JB P3.7.$

;******************************************************************************
MOV COM.#80H e
LCALL WRI
MOV R3.#8
TEST31:MOV DPTR#CGRAM3
LCALL WRITE CGRAM
DINZ R3,TEST31

MOV COM,#90H
LCALL WRI
MOV R3#8
TEST32:2MOV DPTR#CGRAM3
LCALL WRITE CGRAM
DINZ R3,TEST32
LCALL DELAY1
JB P3.7,%

« 3k 3k sk st sie sk sk sk sk ske st sie sk sk sk sk sk st sie sk sk sk sk sk sk sie sk sk sk sk sk st st stk sk sk sk skeosie stk sk sk sk sk st skeoske sk steosie stk skeoske sk steoskeoskeokeoskokosk skok .}'E[
”

MOV  COM#01H T
LCALL  WRI T p-ﬁ

LCALL DELAY1
JB P3.7,%

-******************************************************************.g?Tg
b =

MOV COM,#80H
LCALL WRI
MOV R348

TEST41:MOV  DPTR#CGRAM4
LCALL WRITE CGRAM
DINZ R3,TEST41

MOV COM,#90H

LCALL WRI

MOV R348
TEST42:MOV  DPTR#CGRAM4

LCALL WRITE CGRAM

DINZ R3,TEST42



LCALL DELAY1
JB P3.7.$

5 s

NEXT1: MOV R4,#15
MOV COM,#80H

ACALL WRI
DEMO10: MOV A #048H

MOV DAT,A
LCALL WRD

DINZ R4,DEMO10

MOV A#00H

MOV DAT,A
LCALL WRD

MOV R4#15

MOV COM,#090H

ACALL  WRI
DEMO20: MOV AH#048H

MOV DAT,A
LCALL WRD

DINZ R4,DEMO20
MOV A #00H
MOV DAT,A

T 16 7%
;iQfgl' DDRAM [ufifH 57— = Elfﬂélizﬁi%iﬂ—

5 B = Bed

SIS 24 7% i 16 VHE DEMOL

5 B Bed

;iQfgl' DDRAM [ 87~ = Elfﬂélizﬁi%iﬂ—

5 B 7 oA

I 16 7% 0 i 16 S VEHE DEMOA4 i

LCALL WRD B A ;;ﬁﬁ
LCALL DELAYI

JB P3.7,$

MOV  COM.#01H T

ACALL WRI ;b’fﬁ -?J

LIMP AGAIN
DEF CHAR: :WRITE TO CGRAM

MOV COM,#01000000B  ;SET CGRAM ADDRESS
LCALL WRI
MOV R3,#8

DEF1:MOV DAT,#000H
LCALL WRD
LCALL WRD



MOV DAT#0FFH
LCALL WRD
LCALL WRD

DJNZ R3,DEF1
MOV R3#8

DEF2:2MOV DAT#0AAH
LCALL WRD
LCALL WRD

MOV DAT#0AAH
LCALL WRD
LCALL WRD

DINZ R3,DEF2
MOV R3#8

DEF3:MOV DAT,#0FFH
LCALL WRD
LCALL WRD

MOV DAT#0FFH
LCALL WRD
LCALL WRD
DIJNZ R3,DEF3

MOV R3#8

DEF4:MOV DAT#0AAH
LCALL WRD
LCALL WRD

MOV DAT#055H
LCALL WRD
LCALL WRD

DIJNZ R3,DEF4
MOV R3#8
RET



;CGRAM TESTING

WRITE_CGRAM:
CLR A
MOVC A,@A+DPTR
MOV DAT,A
LCALL WRD
INC DPTR
CLR A
MOVC A,@A+DPTR
MOV DAT,A
LCALL WRD
RET
WRI: PUSH  ACC
CLR RS
SETB  RW
WRIl: MOV P1,#0FFH
SETB E
MOV API
CLR E
JB ACC.7,WRI1
CLR RW
MOV P1,COM
SETB E
CLR E
POP ACC
RET
WRD: PUSH  ACC
CLR RS
SETB  RW
WRDI: MOV P1,#0FFH
SETB E
MOV AP1
CLR E
JB ACC.7,WRDI1
SETB RS
CLR RW
MOV P1,DAT
SETB E



CLR E
POP ACC
RET

GDRAMADD:
MOV COM,Y
LCALL WRI

MOV COM,X
LCALL WRI
RET

SCROLL:
MOV COM,SC
LCALL WRI
RET

DELAY: MOV R7,#0FFH ;06D
DELAY4: MOV  R6,#00FH ;07D
LOOP2: DINZ R6,LOOP2
DINZ R7,.DELAY4
RET
DELAY1: MOV R4,#08
DELAY11:MOV R7,#0FFH ;06D
DELAY41:MOV R6,#0FFH ;07D
DINZ R6,$
DINZ R7,.DELAY41
DINZ R4,DELAY11
RET
XX: MOV RS5,#0FFH
XX1: MOV  R6,#0FFH
XX2: DINZ R6,XX2

DINZ R5.XX1
RET
CGRAMI: DB 000H,000H FLEURLE g Pk

CGRAM2: DB 000H,002H
CGRAM3: DB 000H,004H
CGRAM4: DB 000H,006H

END



Write data from A into DATA Register

WRDATA:
.LCM £[ 11:GND 2:VCC 3:V0 4.SCLK(E)5SID(RW) 6:CS(RS)
CS EQU P35 ‘RS
SID EQU P3.4 RW
SCLK  EQU P33 :E
-PSB EQU  P3.0
:RST EQU P3.6
COM EQU 20H
DAT EQU 21H
X EQU 30H
Y EQU 31H
Z EQU 32H
SC EQU 33H
w EQU  34H
ORG  0000H
MOV  SP.#60H
LJMP  DISP
ORG  0040H
DISP:
SETB  CS
SETB  SID
SETB  SCLK
‘LCALL DELAY
MOV COM,#30H Saliimaiaidl
ACALL  WRIS Sy
.LCALL DELAY SIS LRI
MOV COM,#0CH SR A i
ACALL WRIS SEEEny
.LCALL DELAY ;3035 39uS
MOV  COM,#01H 5
ACALL  WRIS SRRy
.LCALL DELAY J303H 39uS



MOV COM,#06H ;Z[%?J T ?ﬁ&fﬁf

ACALL  WRIS ;b’fﬁ-ﬁ

AGAIN:
MOV  COM.#01H T
ACALL WRIS ;b’?ﬁ ﬁ

LCALL DEF CHAR
MOV COM,#80H
LCALL  WRIS

MOV  COM,#01H 5
LCALL WRIS E A
MOV COM.,#80H
LCALL  WRIS
MOV R348
TESTI1: MOV DPTR#CGRAM1  ;CGRAM TEST 4
LCALL WRITE CGRAM
DINZ  R3,TESTII

MOV COM,#90H
LCALL WRIS
MOV R3.#8

TESTI2:
MOV DPTR#CGRAMI
LCALL WRITE CGRAM
DINZ  R3,TESTI2
LCALL DELAYI

JB P3.7,$
« 3k 3k sk sk sk sk sk sk skoske sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sk sk skeosie sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk skeoskoskoskeoskeosieo sk sk sk sk skeoske skeskoskosk
b

MOV  COM,#01H 5

R P

ACALL  WRIS SSEARY
« 3k 3k sk sk sk sk sk sk skoske sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sk sk skeosie sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk skeoskoskoskeoskeosieo sk sk sk sk skeoske skeskoskosk
b

MOV COM,#80H oAl

LCALL WRIS
MOV R3.#8

TEST21: MOV DPTR,#CGRAM?
LCALL WRITE CGRAM
DINZ  R3,TEST21



MOV COM.#90H
LCALL WRIS
MOV R3,#8

TEST22: MOV DPTR#CGRAM2
LCALL WRITE CGRAM
DINZ  R3,TEST22
LCALL DELAYI
JB P3.7,$

;******************************************************************************
MOV COM,#80H e
LCALL  WRIS
MOV R348
TEST31: MOV DPTR#CGRAM3
LCALL WRITE CGRAM
DINZ  R3,TEST31

MOV COM,#90H
LCALL WRIS
MOV R3.#8

TEST32: MOV DPTR,#CGRAMS3
LCALL WRITE CGRAM
DINZ  R3,TEST32
LCALL DELAYI

JB P3.7.$
MOV  COM,#01H T
LCALL WRIS B p-ﬁ

LCALL DELAY1
JB P3.7.$

b =

MOV COM,#80H
LCALL WRIS
MOV R3.#8

TEST41: MOV DPTR,#CGRAM4
LCALL WRITE CGRAM
DINZ  R3,TEST41

MOV COM,#90H
LCALL WRIS



T
AR

> s

MOV R3,#8
TEST42: MOV DPTR,#CGRAM4
LCALL WRITE CGRAM
DJNZ  R3,TEST42
LCALL DELAYI
JB P3.7.$
LCALL DEF CHAR
MOV COM,#80H
LCALL WRIS
MOV  COM#01H
LCALL WRIS
NEXTl: MOV R4,#15
MOV COM,#80H
LCALL WRIS
DEMO10: MOV AH#048H
MOV DAT,A
LCALL WRDS
DINZ  R4,DEMO10
MOV AHOOH
MOV DAT,A
LCALL WRDS
MOV R4,#15
MOV COM,#090H
LCALL WRIS
DEMO20: MOV AH#048H
MOV DAT,A
LCALL WRDS
DINZ  R4,DEMO20
MOV AHOOH
MOV DAT,A
LCALL  WRDS
LCALL DELAYI
JB P3.7.$
MOV  COM,#01H
ACALL  WRIS

ST 16 v
ﬁgfﬁl' DDRAM [ufisgH 57— = F'fj@i[fif’ﬁﬂ‘

T

I 24 7% i 16 S VEHE DEMOL i

I g

;*‘&fgl' DDRAM [ 87~ = F‘fﬂé‘ﬂﬁf’ﬂiﬂ—

T

S 16 3 0 T 16 - VEHE DEMOA4 L i

{5 B B



LIMP AGAIN

DEF CHAR: ;WRITE TO CGRAM
MOV COM,#01000000B  ;SET CGRAM ADDRESS
LCALL  WRIS
MOV R3.#8

DEFl: MOV DAT,#000H
LCALL WRDS
LCALL WRDS

MOV DAT,#0FFH
LCALL WRDS
LCALL WRDS

DINZ R3,DEF1
MOV R3.#8

DEF2: MOV DAT,#0AAH
LCALL WRDS
LCALL WRDS

MOV DAT#0AAH
LCALL WRDS
LCALL WRDS

DINZ R3,DEF2
MOV R3.#8

DEF3: MOV DAT,#0FFH
LCALL WRDS
LCALL WRDS

MOV DAT#0FFH
LCALL WRDS
LCALL WRDS
DINZ R3,DEF3

MOV R3.#8
DEF4: MOV DAT#0AAH
LCALL WRDS



LCALL WRDS
MOV DAT,#055H
LCALL WRDS
LCALL WRDS
DINZ  R3,DEF4
MOV R3,#8
RET
WRITE CGRAM: ;CGRAM TESTING
CLR A
MOVC A @A+DPTR
MOV DAT,A
LCALL WRDS
INC DPTR
CLR A
MOVC A @A+DPTR
MOV DAT,A
LCALL WRDS
RET
WRIS: PUSH ACC
SETB CS
SETB SID ;lJ‘ SID éLL[ E" o~ " ":/'EU 7920 E[/Uﬁf‘[
CLR SCLK
SETB SCLK
CLR SCLK
SETB SCLK
CLR SCLK
SETB SCLK
CLR SCLK
SETB SCLK
CLR SCLK
SETB SCLK
CLR SCLK

N

¥

H

=
A



CLR  SID ST SID SR RW.RS,0 2] 7920 fiuf 7 7 8

SETB SCLK
CLR SCLK

SETB SCLK
CLR SCLK

SETB SCLK
CLR SCLK

MOV A,COM SRR A 7920 4 ﬁ}r g=2

RLC A

MOV SID,C
SETB SCLK
CLR SCLK

RLC A

MOV SID,C
SETB SCLK
CLR SCLK

RLC A

MOV SID,C
SETB SCLK
CLR SCLK

RLC A

MOV SID,C
SETB SCLK
CLR SCLK

CLR SID ;HM0" R L (PSP :D3,D2,D1,D0
SETB  SCLK
CLR SCLK
SETB  SCLK
CLR SCLK
SETB  SCLK
CLR SCLK
SETB  SCLK
CLR SCLK



LCALL DELAY
.LCALL  DELAY

RLC A
MOV  SIDC
SETB  SCLK
CLR  SCLK
RLC A
MOV  SIDC
SETB  SCLK
CLR  SCLK
RLC A
MOV  SID,C
SETB  SCLK
CLR  SCLK
RLC A
MOV  SID,C
SETB  SCLK
CLR  SCLK
CLR  SID
SETB  SCLK
CLR  SCLK
SETB  SCLK
CLR  SCLK
SETB  SCLK
CLR  SCIK
SETB  SCLK
CLR  SCLK
POP  ACC
RET

WRDS: PUSH  ACC
SETB  CS
SETB  SID
CLR  SCLK
SETB  SCLK

SHN0" R L{EPH SR D7,D6,D5,D4

1 SID ST T E] 7920 ff 4 E T

¢

o

Kl

|



CLR

SETB
CLR
SETB
CLR
SETB
CLR

SETB
CLR

CLR
SETB

CLR

SETB

SETB
CLR

CLR
SETB
CLR

MOV

RLC
MOV
SETB
CLR

RLC
MOV
SETB
CLR

RLC
MOV
SETB
CLR

RLC
MOV

SCLK

SCLK
SCLK
SCLK
SCLK
SCLK
SCLK

SCLK
SCLK

SID
SCLK

SCLK

SID

SCLK
SCLK

SID
SCLK
SCLK

A,DAT

SID,C
SCLK
SCLK

SID,C
SCLK
SCLK

SID,C
SCLK
SCLK

SID,C

YT SID 2 RW,RS,0 (] 7920 fiuf
RW 72 0 A 2 5 g s

RS A ’%—,T ff ﬁﬁ["jﬂ%«{»

SEARE] 7920 OB o

;bit7---bit4

&

4%



SETB
CLR

CLR

SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR

RLC
MOV
SETB
CLR

RLC
MOV
SETB
CLR

RLC
MOV
SETB
CLR

RLC
MOV
SETB
CLR

CLK

SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR

SCLK
SCLK

SID

SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK

SID,C
SCLK
SCLK

SID,C
SCLK
SCLK

SID,C
SCLK
SCLK

SID,C
SCLK
SCLK

SID

SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK

SHM0" R RL{&pU A -D3,D2,D1,D0

EN0" R L[ PP D7,D6,D5,D4



POP ACC
RET
GDRAMADD:
MOV COM,Y
LCALL  WRIS
MOV COM, X
LCALL  WRIS
RET
DELAY: MOV R7,#0BFH ;06D
DELAY4: MOV  R6,#001H ;07D
LOOP2: DINZ R6,LOOP2
DINZ R7,.DELAY4
RET
DELAYI1: MOV R4,#08
DELAY11:MOV R7,#0FFH ;06D
DELAY41:MOV R6,#0FFH ;07D
DINZ R6,$
DINZ R7,.DELAY41
DINZ R4,DELAY11
RET
XX: MOV RS, #0FFH
XX1: MOV  R6,#0FFH
XX2: DINZ R6,XX2
DINZ R5,XX1
RET

CGRAMI: DB 000H,000H

CGRAM2: DB 000H,002H

CGRAM3: DB 000H,004H

CGRAM4: DB 000H,006H
END
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