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1.

Module Classification Information

CFA G 12864SYYH VT

O @ ® OIONOX,

@® [Brand: CRYSTALFONTZ AMERICA, INC
@ |[Display Type: H—Character Type, G—Graphic Type
® |Displays Logical Dimensions: 128 pixels by 64 pixels
@ |Model PCB Variant: S
® |Backlight Type: N—Without backlight T—LED, White
B—EL, Blue green A—LED, Amber
D—EL, Green R—LED, Red
W—EL, White O—LED, Orange
F—CCFL, White G—LED, Green
Y—LED, Yellow Green
® |LCD Mode: B—TN Positive, Gray T—FSTN Negative
N—TN Negative,
G—STN Positive, Gray
Y—STN Positive, Yellow Green
M—STN Negative, Blue
F—FSTN Positive
@ |LCD Polarizer A—Reflective, N.T, 6:00 H—Transflective, W.T,6:00
Type/ Temperature |D—Reflective, N.T, 12:00 K—Transflective, W.T,12:00
range/ View . o )
directi G—Reflective, W. T, 6:00 C—Transmissive, N.T,6:00
rection
J—Reflective, W. T, 12:00 F—Transmissive, N.T,12:00
B—Transflective, N.T,6:00 [—>Transmissive, W. T, 6:00
E—Transflective, N.T.12:00 |L—Transmissive, W.T,12:00
Special Code V—Built in Negative Voltage
T—Sitronix I1C




2.Precautions in use of LCD Modules

(1)Avoid applying excessive shocks to the module or making any alterations or modifications to it.

(2)Don’t make extra holes on the printed circuit board, modify its shape or change the components of
LCD module.

(3)Don’t disassemble the LCM.

(4)Don’t operate it above the absolute maximum rating.

(5)Don’t drop, bend or twist LCM.

(6)Soldering: only to the I/O terminals.

(7)Storage: please storage in anti-static electricity container and clean environment.

3.General Specification

Item Dimension Unit
Number of Characters 128 x 64 Dots —
Module dimension 75.0 x 52.7 x 8.9(MAX) mm
View area 60.0 x 32.6 mm
Active area 55.0x27.48 mm
Dot size 0.39x0.39 mm
Dot pitch 0.43 x 0.43 mm
LCD type STN Positive, Transflective , Yellow Green
Duty 1/64
View direction 6 o’clock
Backlight Type LED Yellow-Green




4.Absolute Maximum Ratings

Item Symbol Min Typ Max Unit
Operating Temperature Top -20 — +70 °C
Storage Temperature Tsr -30 — +80 °C
Input Voltage Vi 0 — Vb \Y
Supply Voltage For Logic Vb 0 — 6.7 \Y
Supply Voltage For LCD VDD-Vgs 0 — 7.0 v

5.Electrical Characteristics

Item Symbol Condition Min Typ Max Unit
Supply Voltage For Logic Vop-Vss — 4.5 5.0 5.5 \Y
Supply Voltage For LCD Vo -Vss Ta=-20°C — — 5.15 \Y
Ta=25°C — 5.14 - \Y
Ta=+70°C | 5.09 — - \%
Input ngh VOlt VIH - 0.7 VDD - VDD Y
Input Low Volt. Vi — -0.3 — 0.6 v
Output High Volt. Von — 08Vpp| — Vb v
Output Low Volt. VoL — 0 — 0.4 A%
Supply Current Ipp Vpp-5V 1.7 2.0 2.3 mA

* Note: Please design the VOP adjustment circuit on customer's main board

V== LOM
'|ilirR VD M-:dule

l0E~DE [+ Yee




6.0ptical Characteristics

Item Symbol Condition Min Typ Max Unit
View Angle (V)0 CR22 20 — 40 deg
(H)e CR22 -30 — 30 deg
Contrast Ratio CR — — 3 — —
Response Time T rise — — 200 300 ms
T fall — — 200 300 ms
Definition of Operation Voltage (Vop) Definition of Response Time ( Tr , Tf)
Non-selected N Non-selected
Intensity Selected Wave Conition | Selected Conition ' Conition
1009 - Non-selected Wave Intensity i i
CrMax | ------------- 7*\ i |
: Cr=Lon/ Loff | 90% :
‘ 100% ! |

Conditions :

Vop o
Driving Voltage(V)
[positive type]

Operating Voltage : Vop

Definition of viewing angle(CR22)

[positive type]

Viewing Angle(0 > @) : 0° > 0°

Frame Frequency : 64 HZ  Driving Waveform : 1/N duty , 1/a bias




7.Interface Description

Pin No. | Symbol Level Description
1 Vss oV Power Supply (GND)
2 VDD 5.0V [Power Supply (+5V)
3 Vo (Variable) |Contrast Adjustment
4 RS H/L  |Data/ Instruction
5 R/W H/L  |Data read /write
6 E H Enable signal
7 DBO0 H/L  |Data bus line
8 DBl H/L  |Data bus line
9 DB2 H/L  |Data bus line
10 DB3 H/L  |Data bus line
11 DB4 H/L  |Data bus line
12 DB5 H/L  |Data bus line
13 DB6 H/L  |Data bus line
14 DB7 H/L  |Data bus line
15 A Power Supply for LED backlight (+)
16 K Power Supply for LED backlight ( -)
17 RST Reset signal
18 VOuT Positive Voltage output
19 A — Power Supply for LED ( +)
20 K — Power Supply for LED ( -)




8.Contour Drawing &Block Diagram

7540.5 PINNO| SYMBOL
70.60 2.20 1 VSS
70.00 2.50
60(VA) 750 2 VDD
55(AA) 10.00 3 Vo
MAX 8.9 8.9 MAX
Ty 9 §§ S=2F 49 T 4 RS
r»%' =|es| = e 2.54 ﬂ‘k,i, 2R125 ﬂ 5 R/W
M| 000 000 o L] 6 E
arr [ ] =10
nid il O i 7 DBO0
8 DBI1
4 -z & 9 | DB2
S0 ezt | 0 w3
= “ R \ DOTS: 128*64 11 | DB4
12 DB5
Ul T 0| 2-025 i 13 DB6
He L A = 14 | DB7
200 00000000000000000
LLP - 10.83 110.16 P17*2.54:43.18\ 10‘83‘ »Hkl 15 A
P g =4 = 16 K
wy N w
) i LED B/L SaT
“ “ = 17 | RST
20-¢1.0PTH 18
20-91.8PAD VOouT
19 A
75.00 20 K
70.60 ‘
L. — I
K [ [ !
0.43 = § The non-specified tolerance of dimension is +0.2
0.39 -
on| D
|
oo
DOT SIZE
SCALE 10/1
LED B/L Drive Method
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1.Dnve from A K
I )
MPU RW $T7920 R 1 LILA BIL
Controll v © 4 '
e 128X64 DOT
80 series | —— P =
. |RST . )
68 series Built in Positive| FR. §1-864 2.Drive from pinl3, pinl6
Voltage Gen. P
DBO-DB] - | HSCP T pinly
L ST7921 ST7921 B1RI A o,
T Seg63-160 Segl61-256 v B/L
5 Seg Driver Seg Driver pinl6
. WY y LCM
4
;‘ 3 Drive from Vdd, Vss
VO.V2.V3 TA R T
Vdd.Vss | Bias and i
Power Circuit = LCM
y FTo - ————————————————— (Contrast performance may go down.)
Vdd
Vout
VR ] Vo
0K or 0K 5—
[t Vss

External contrast adjustment.



9.Function Description

function Description :
System interface

ST7920 supports 3 kinds of bus interface to MPU. 8 bits parallel, 4 bits parallel and clock
synchronized serial interface. Parallel interface is selected by PSB="I" and serial interface by
PSB="0". 8 bit / 4 bit interface is selected by function set instruction DL bit.

Two 8 bit registers (data register DR, instruction register IR) are used in ST7920's write and
read operation. Data Register (DR) can access DDRAM/CGRAM/GDRAM and IRAM's data
through the address pointer implemented by Address Counter (AC). Instruction Register (IR)
stores the instruction by MPU to ST7920.

4 modes of read/write operation specified by RS and RW :

RS RW description
L L MPU write instruction to instruction register (IR)
L H MPU read busy flag (BF) and address counter (AC)
H L MPU write data to data register (DR)
H H MPU read data from data register (DR)
Busy Flag (BF)

Internal operation is in progress when BF="I1", ST7920 is in busy state. No new instruction will be
accepted until BF="0". MPU must check BF to determine whether the internal operation is finished and
new instruction can be sent.

Address counter (AC)

Address counter( AC )is used for address pointer of DDRAM/CGRAM/IRAM/GDRAM.
(AC) can be set by instruction and after data read or write to the memories (AC) will

increase or decrease by 1 according to the setting in "entry mode set". When RS="0" and
RW="1" and E="1" the value of ( AC ) will output to DB6~DBO.

16x16 character generation ROM (CGROM) and 8x16 half height ROM (HCGROM )

ST7920 provides character generation ROM supporting 8192 16 x 16 character fonts and 126 8 x 16 alphanumeric
characters. It is easy to support multi languages application such as Chinese and English. Two consecutive bytes are used
to specify one 16x16 character or two 8x16 half-height characters. Character codes are written into DDRAM and the
corresponding fonts are mapped from CGROM or HCGROM to the display drivers.

Character generation RAM (CGRAM)

ST7920 provides RAM to support user-defined fonts. Four sets of 16x16 bit map area are available. These user-defined
fonts are displayed the same ways as CGROM fonts through writing character cod data to DDRAM

ICON RAM (IRAM)

ST7920 provides 240 ICON display. It consists of 15 sets of IRAM address. Each IRAM address has 16 bits data [IRAM
address should be set first before writing to the IRAM. Two bytes for each address. First higher byte (D15~D8) and then
lower byte (D7~D0).



Display data RAM ( DDRAM )

There are 64x2 bytes for display data RAM area. Can store display data for 16
characters(16x16) by 4 lines or 32 characters(8x16) by 4 lines. However, only 2
lines can be displayed at a time. Character codes stored in DDRAM point to the
fonts specified by CGROM, HCGROM and CGRAM. ST7920 display half height
HCGROM fonts, user-defined CGRAM fonts and full 16x16 CGROM fonts. Data
codes 0000H~0006H are for CGRAM user-defined fonts. Data codes 02H~7FH are
for half height alpha numeric fonts. Data codes (A140--~D75F) are for BIG5 code
and (A1AO~F7FF) are for GB code.

1. display HCGROM fonts: Write 2 bytes data to DDRAM to display two 8x16
fonts. Each byte represents 1 character font. The data of each byte is
02H~7FH.

2. display CGRAM fonts: Write 2 bytes data to DDRAM to display one 16x16
font. Only 0000H, 0002H, 0004H, 0006H are allowed.

3. display CGROM fonts: Write 2 bytes data to DDRAM to display one 16x16
font. A140H~D75FH are for (BIG5) code, AlIAOH~F7FFH are for (GB) code.

Higher byte ( D15--, D8 ) are written first and then lower byte (D7~DO) . Refer to
Table 5 for address map

CGRAM fonts and CGROM fonts can only be displayed in the start position of each
address. (Refer to Table 4)

80 | 81 | 82 [ 83 | 84 | 85 | 86 | 87 | 88 | 89 | RA | 8B | 8C | 8D | 8E | 8F
H|{L|H|L|H|L|H|L|H|L|H|L|H|L{H|{L|H|L|H|L|H|L|H|L|H|L|H|L|H|L|H|L
S|I|t|r|o|n|I|x SIT|7|19(2(0

wWlal | E|F| - |F X | & | B (| 1= | B | )

wlal|E&E] 7] | || EdE K ]| ]

Incorrect position




Graphic RAM (GDRAM)

Graphic display RAM supports 64x256 bits bit-mapped memory space. GDRAM address is set by writing
2 consecutive bytes for vertical address and horizontal address. Two-bytes data write to GDRAM for one
address. Address counter will automatically increase by one for the next two-byte data. The procedure is

as followings.

1. Set vertical address (Y) for GDRAM

2. Set horizontal address (X) for GDRAM
3. Write D 15~ D8 to GDRAM (first byte)
4. Write D7~D0 to GDRAM (second byte)

Graphic display memory map please refer to Table-8

LCD driver

LCD driver have 33 common and 64 segments to drive the LCD panel. Segment data from CGRAM
/CGROM/HCGROM are shifted into the 64 bits segment latches to display. Extended segment driver
ST7921 can be used to extend the segment drivers to 256.



DMFEAN data CGRAM | CORAM datn | CGRAM data

(char. eadel Acddr. (higher byie) lower bylel
FREEE H|I:!|I: |9LI|=:||'l|.l|.l|.\I|.||.ﬁI| 'EEEEREEE
ERET ™ 0 ) ol 8 B R o 0 o N L N RN RN ] s I
S22
II|II||II||| (] O] [ [ [ l||lll||| |_||lll||ll||ll

(4] [X] j'||||_|||||||||

111

ok
—
L
T
i,

Il||||||||| (%] (] (] ll||ll||III||| (] (A O] N () A
NINNEERNERRRENOOGNNE
oot Hotob ko ctologor falo
(00 I XN AR (] (A 111 ] DX] B OO (] O A (R
NINOENNEENENED RN EEE
1] LA R Rt LI NN ENEE Holopofopielole

] D] [0 S O S O O |

(] [§] ||||||||'|||||||||||

I |
1 |
I |
1 [
1 G (]
(8 (A ] S (A (T (A AT (AT N () (T (AT (]
I |
| |
I 1

0 W O] O O O] O (o) o) R DD O o O ] () [

IIDNEEEENNEREEREEO0E
II|I||I|| [ (1 [0 O] Y A (N | (] [ D) [ [ [ Y [ (4]
(N (K] A %] (]

|

|

1

||I|I||II| ||||E|II||||||II'| ||||E

||I|| | ||'|'|_||[] |_||'|_]||

[0 W 0 DX N ) [ A A A O M AT N ] R (8] (]

0 N LED A (O I B ) ] ] ) ] [

| [0 N N [N A (R [N il (8] [N
1] o O ey RAR ] l

I
|
|
1 | |
| | 11
[ B (R B0 AN RN A |. 1|1 IIII|| [R] [N] [R] R |
1 ] |
1 | 1
|
|

il |_|_I||_|_||||||||| O] N ] [l

|
11 |
T [ [N A R [ D D
il |
1

I
1
[0 [ [ [ 0 ) |_ (] L]
1
l
|

W,

14 |_|_I||_ ] [ D O] [

[R) O] O N O

Table 5 : DDRAM data ( character code) > CGRAM data / address map

Note

1. DDRAM data (character code) bitl and bit2 are the same as CGRAM address bit4 and bit5.

2. CGRAM address bit0 to bit3 specify total 16 rows. Row16 is for cursor display. The data in row 16
will be logical OR to the cursor.

3. CGRAM data for each address is 16 bits.

4. DDRAM data to select CGRAM bit4 to bitl5 must be “0”. Bit0 and bit3 value are “don’t care”.



ICON RAM address ICON RAM data

Set SR ”0”,and then -

set IRAM address Higher byte Lower byte

AC3 [AC2 |ACI |AC| D15 [ D14 (D13 [ DI2 (D1l (DIO| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
ololo 00 SEGO | SEGI | SEG2 | SEG3 | SEG4 | SEG5 | SEG6 | SEG7 | SEGS | SEGY | SEGIO | SEGII | SEGI2 | SEGI3 | SEGI4 | SEGI5
0 | 0 | 0 |1 | SEGI6 |SEGIT|SEGIS|SEGIO [ SEG20 | SEG2I | SEG22 | SEG23 | SEG24 | SEG25 | SEG26 | SEG27 | SEG28 | SEG29 | SEG30 | SEG31
0 | 0 | 1 [0 SEG32 |SEG3S|SEG34 | SEG3S | SEG36 | SEG37 | SEG38 | SEG39 | SEG40 | SEGAI | SEG42 | SEG43 | SEG44 | SEG4S | SEGA6 | SEG47
0 | 0 | 1 |1 | SEG# |SEG#9 |SEGS0 | SEGSI | SEGS2 | SEGS3 | SEGS4 | SEGSS | SEGS6 | SEGS7 | SEGS8 | SEGS9 | SEG60 | SEG61 | SEG62 | SEGE3
0 | 1 | 0 [0 SEG6+ |SEGES | SEGE6 | SEG67 | SEGES | SEGE9 | SEG70 | SEGT1 | SEG72 | SEG73 | SEG74 | SEGT5 | SEGT6 | SEG77 | SEGT8 | SEG79
0 | 1 | O |1 | SEGS0 | SEGSI | SEGS2 | SEGS3 | SEGS4 | SEGSS | SEGS6 | SEGS7 | SEGSS | SEGS9 | SEG90 | SEGOI [ SEG92 | SEG93 | SEG94 | SEGOS
0 | 1 1 | O | SEG96 | SEG97 [ SEGI8 | SEGY9 [SEGI00|SEGIOI | SEGIO2 [ SEGIO3 [ SEGI04|SEGIOS | SEGI06 | SEGI07 | SEGI08 | SEGI09 | SEGII0 | SEGITI
0 | 1 1 | 1 | SEGI2 [SEGII3[SEGII4|SEGIIS[SEGII6 | SEGII7|SEGIIS [SEGII9 [ SEGI20 | SEGI2I | SEGI22 | SEGI23 | SEGI24| SEGI25 | SEGI126| SEGI27
1 | 0 | 0 | 0| SEGI28|SEGI29|SEGI30|SEGI31|SEGI32|SEGI33|SEG134|SEGI35 | SEGI36 | SEGI37 [SEGI38 [SEGI39 [ SEGI40 [ SEGI4T [ SEGI42 | SEGI43
1 | 0 | 0 | 1 | SEGI#4 |SEGI45|SEGI46|SEGI47|SEGI48|SEG149| SEGIS0| SEGISI | SEGIS2 | SEGIS3 | SEGIS4 [SEGISS [SEGIS6 [ SEGIST [ SEGISS | SEGIS9
1 | 0 | 1 | o[ SEGICO [SEGI6I|SEGI62|SEGI63|SEGI64|SEGI65 | SEG166| SEG167| SEG168 | SEGI69 | SEGI70|SEGITI [SEGI72[SEGI73 [SEGI74 | SEGITS
1 | 0 | 1 | 1 | SEGI76 [SEGI77|SEGI78|SEGI79|SEGI80|SEGISI|SEGIS2 | SEGIS3 | SEGI84 | SEGISS | SEGIS6 [SEGIS7 [SEGISS [SEGISY [SEGIO0 | SEGIOI
1 1 | 0 [ 0 [ SEG®2 [SEGI93|SEGI94|[SEGISS|SEGIO6[SEGIO7[SEGI9R|SEGI9) [ SEG200 | SEG201 | SEG202 [ SEG203 | SEG204 | SEG205 [ SEG206 | SEG207
1 1 | 0 | 1 | SEG208 [SEG209[SEG2I0[SEG2IT | SEG212| SEG213 | SEG214| SEG215 | SEG216| SEG217 | SEG218 | SEG219 | SEG220 | SEG221 | SEG222 [ SEG223
1 1 1 | (| SEG224 [SEG225[SEG226 [ SEG227 [ SEG228 | SEG229  SEG230 | SEG231 | SEG232 | SEG233 | SEG234 | SEG235 | SEG236 | SEG237 | SEG238 | SEG239

Table 6 ICON RAM address,data and segment pins
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Table 6 16x8 half-height characters



GDRAM Horizontal address (X )

-----------

(A) SSIppe [BONIRA WVHAD

EEEsssaaang

Table 8

bi5

b14|b13] i

GDRAM display coordinates and corresponding address




10. Instructions

Instructions

ST7920 offers basic instruction set and extended instruction set:

Ins code Description Exec time
RS | RW [ DB7 [ DB6 | DB5 | DB4 [ DB3 [ DB2 [ DB1 | DBO (540KHZ)
CLEAR |0 | O[O O OO0} 0] 0| I |Fill DDRAM with “20H”, and set 1.6 ms
DDRAM address counter (AC) to
6‘00H75
HOME (U IV U O[O0} 0] 0[O0 1 | X [Set DDRAM address counter (AC) 72 us
to “00H”, and put cursor to origin; to
content of DDRAM are not changed.
ENTRY 0 0 0 0 0 0 0 I | VD | S |Setcursor position and shift when 72 us
MODE doing write or read operation.
ON/OFF C=1 : cursor ON
B=1 : blink ON
CURSOR | O [ 0 0 O] O 1 |SCIRL| X | X |Cursorposition and display shift 72 us
control ; the content of DDRAM
DISPLAY are not changed.
CONTROL
FUNCTION| 0 [ O O 0} 1 {DL{ X 0 | X | X |DL=1 8-BIT interface 72 us
SET RE DL=0 4-BIT interface
RE=1 : extended instruction
RE=0 : basic instruction
SET 0 (0[O 1 [AC5[AC4| AC3 | AC2 | ACL | ACO |Set CGRAM address to address 72 us
CGRAM counter (AC)
Make sure that in extended
ADDR.
instruction SR=0 (scroll or RAM
address select)
SET 010 1 0 [AC5]|AC4|AC3 [ AC2| ACI [ ACO|Set DDRAM address to address 72 us
DDRAM AC6 counter(AC)
AC6 is fixed to 0
ADDR.
READ 0 1 BF | AC6| AC5 | AC4 [ AC3 | AC2 | AC1 | ACO [Read busy ﬂag (BF) for completion 0 us
BUSY of internal operation, also
Read out the value of address
FLAG(BF)
counter(AC)
& ADDR.
WRITE 1 [0 |D7|D6|Ds|D4]|D3|D2|DI|[ DO |Write data to internal RAM 72 us
RAM (DDRAM/CGRAM/IRAM/GDRAM
)
READ 1 1 | D7 [ D6 | D5 [ D4 | D3 | D2 [ DI | DO [Read data from internal RAM 72 us
RAM (DDRAM/CGRAM/IRAM/GDRAM
)




Instruction set 2 : (RE=1 : extended instruction)

Ins code Description Exec time
RS | RW [ DB7 [ DB6 | DB5 | DB4 [ DB3 [ DB2 [ DB1 | DBO (540KHZ)
STANDBY | 0O [ O[O ] O} 0} O] 0] 0| 0| I [Enterstand by mode, any other 72 us
instruction can terminate
(Com1..32 halted, only Com33 ICON
can display)
SCROLLor| O [ O[O [ O] 0} 0] 0] 0 1 |SR|SR=]": enable vertical scroll position 72 us
RAM SR=0 * enable IRAM address
ADDR.
SELECT (extended instruction)
SR=0 * enable CGRAM address
(basic instruction)
REVERSE | 0 | 0 [ 0 | O | O] 0 [ 0| I |RI|RO[Select] outof4 line(in DDRAM) 72 us
and decide whether to reverse the
display by toggling this instruction.
R1, RO initial value is 00
SLEEP ojofofojo o] 1 [SL|X ] X |[SL=I: leave sleep mode 72 us
SL=0 * enter sleep mode
EXTENDED| 0 | 0 | 0 [ 0 | 1T DL | X | 1 | G| 0 |DL=1 8-BIT interface 72 us
FUNCTION RE DL=0 4-BIT interface
SET .
RE=1 : extended instruction
RE=0 : basic instruction
G=1 * graphic display ON
G=0 * graphic display OFF
SETIRAM | 0 | 0 | 0 | 1 [AC5[AC4|AC3[AC2[ACI [ACO|SR=1 : AC5~ACO the address of 72 us
or SCROLL vertical scroll
ADDR SR=0 : AC3~ACO the address of
ICON RAM
SET 0] 0 f 1T |0} 0] 0 |AC[AC2|ACI|ACO|Set CGRAM address to address 72 us
GRAPHIC AC6 | AC5 | Ac4 | AC3 | AC2 | AC1 | ACo |counter (AC)
First set vertical address and the
RAM
horizontal address by consecutive
ADDR.
writing.
Vertical address range AC6..ACO
Horizontal address range AC3..AC0
Note *

1. Make sure that ST7920 is not in busy state by reading the busy flag before sending instruction or data.
If use delay loop instead please make sure the delay time is enough. Please refer to the instruction
execution time.

2. “RE” is the selection bit of basic and extended instruction set. Each time when altering the value of RE

it will remain. There is no need to set RE every time when using the same group of instruction set.



Initial setting(Register flag) (RE=0: basic instruction)

Ins code Description
RS |RW [DB7[DB6]DB5|DB4]DB3[DB2[DB1[DB0
ENTRY [ 0] 0] 0] 0[O0 0] O0] 1 |IUD]S | Cursormove toright, DDRAM address counter (AC) plus 1
MODE SET
T[]0
DISPLAY | 0| 0| 0} 0O O 01 DjCHB Display, cursor and blink ALL OFF
STATUS
000
CURSOR | 0 | 01 0 f 010 1 ]SCIRL]X| X No cursor or display shift operation
DISPLAY
SHIFT XX
FUNCTION| 0 | 0} 0} 0 | 1 DL} X | 0 X | X 8 BIT MPU interface, basic instruction set
SET RE
T 0

Initial setting(Register flag) (RE=1 : extended instruction set)

Ins code Description
RS [RW [DB7[DB6]DB5[DB4[DB3[DB2[DB1[DB0
SCROLL | 0O [O0OfOfO0O}O0O]O0O] 1] 1SR Allow IRAM address or set CGRAM address
OR RAM
ADDR. 0
SELECT
REVERSE | 0 | 0 [0 f 0 10107404 1 |RITRO Begin with normal and toggle to reverse
00
SLEEP [0 | O[O0 f0 0|01 ]SL|X|X Not in sleep mode
1
EXTENDED| 0 | 0 (O | O [ 1 |DL{X ] O |G ]|X Graphic display OFF
FUNCTION RE
SET
0

Description of basic instruction set

@ CLEAR
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

code

LoJoJoJofJoJoJofJoJol]oH

Fill DDRAM with
"20H"(space code). And set DDRAM address counter ( AC to"00H". Set entry mode I/D bit to be "1".

Cursor moves right and AC adds 1 after write or read operation.



® HOME
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

code LoJofJoJoJoJoJoJof[1[X
Set DDRAM address counter AC to "00H". Cursor moves to origin. Then content of DDRAM is not
changed.

@ ENTRY MODE SET
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
code LoJoJofoJofoJoJ1[VD[S

Set the cursor movement and display shift direction when doing write or read operation.

I/D :address counter increase / decrease
When I/D ="1", cursor moves right, DRAM address counter AC add by 1.
When I/D ="0", cursor moves left, DRAM address counter AC subtract by 1.
S: Display shift

S I/D DESCRIPTION
H H | Entire display shift left by 1
H L |Entire display shift right by 1

@ DISPLAY STATUS

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
code loJoJoJoJo]Jo]1|D|]C]|]B

Controls display, cursor and blink ON/OFF.
D : Display ON/OFF control bit
When D ="1", display ON
When D ="0",display OFF , the content of DDRAM is not changed
C : Cursor ON/OFF control bit
When C ="1", cursor ON.
When C ="0", cursor OFF.
B : Blink ON/OFF control bit
When B ="1", cursor position blink ON. Then display data in cursor position will blink.
When B ="0", cursor position blink OFF



@ CURSOR AND DISPLAY SHIFT CONTROL
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0
code LofoJofoJo[1[sCc|RL[X]| X

Instruction to move the cursor or shift the entire display. The content of DDRAM is not changed.

S/C| R/L Description AC Value
L L |Cursor moves left by 1 AC=AC-1
L H |Cursor moves right by 1 AC=AC+1
H L |Display shift left by 1, cursor also follows to shift. AC=AC
H H |Display shift right by 1, cursor also follows to shift. AC=AC

@® FUNCTION SET

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

code
DL : 4/8 BIT LoJoJoJo[1[DL]X|RE| X | X

interface control bit
When DL="1", 8 BIT MPU bus interface
When DL ="0", 4 BIT MPU bus interface
RE : extended instruction set control bit
When RE ="1", extended instruction set
When RE ="0", basic instruction set
In same instruction cannot alter DL and RE at once. Make sure that change DL first then RE.

@ SET CGRAM ADDRESS

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
code loJo]o]1]AC5[AC4][AC3|AC2]|ACI[ ACO
Set CGRAM address to address counter AC

AC range is 00H..3FH
Make sure that in extended instruction SR=0 (scroll address or RAM address select)



e SET DDRAM ADDRESS

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO0

code [0Jo[1JAC6]ACS]AC4]AC3[AC2[ACI[ACO

Set DDRAM address to address counter (AC) .
First line AC range is 80H..8FH

Second line AC range is 90H..9FH

Third line AC range is AOH..AFH

Fourth line AC range is BOH..BFH

Please note that only 2 lines can be display at a time.

e READ BUSY FLAG (BF) AND ADDRESS

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO

code [0 ] 1 [BF JAC6]AC5[AC4]AC3[AC2]ACI] ACO

Read busy flag BF can check whether internal operation is finished. At the same time the value of
address counter (AC) is also read. When BF = “1” new instruction will not be accepted. Must wait for

BF = ““0” for new instruction.

@ WRITE DATA TO RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
code | 1 | 0o | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

Write data to internal RAM and alter the (AC) by 1
Each RAM address (CGRAM,DDRAM,IRAM.....) must write 2 consecutive bytes for 16 bit data.
After the second byte the address counter will add or subtract by 1 according to the entry mode set

control bit.

e READ RAM DATA
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO

code

| 1 | 1 | D7 | D6 | D5 | D4 | D3 | D2 | DI | DO

Read data
from internal RAM and alter the (AC) by 1
After address set to read (CGRAM,DDRAM,IRAM.....)a DUMMY READ is required.
There is no need to DUMMY READ for the following bytes unless a new address set instruction is

1ssued.



Description of extended instruction set

e STAND BY
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
code LoJofolJofoJofJo]Jofol].:

Instruction to enter stand by mode. Any other instruction follows this instruction can terminate stand

by.
The content of DDRAM remain the same.

@ VERTICAL SCROLL OR RAM ADDRESS SELECT
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

code

ol ol ol o]l ol o] o] o] 1]SsRr

When SR =
"1", the vertical scroll address set is enabled.
When SR ="0", the IRAM address set_(extended instruction) and CGRAM address set(basic

instruction) is enabled.

@® REVERSE
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBI1 DBO
code Lol o] o] o] o] o] o] 1 ]RI]|]RO

Select 1 out of 4 lines to reverse the display and to toggle the reverse condition by repeating this
instruction.
R1,R0 initial vale is 00. When set the first time the display is reversed and set the second time the

display become normal.

R1| RO Description
L | L |Firstline normal or reverse
L | H |Second line normal or reverse
H | L |Third line normal or reverse
H | H [Fourth line normal or reverse

Please note that only 2 lines out of 4 line display data can be displayed.

® SLEEP
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
code Lol oJoJoJoJo]li1J[sc]o]o

SL=1: leave sleep mode
SL=0: enter sleep mode



e EXTENED FUNCTION SET

RS RW DB7 DB6 DB5S DB4 DB3 DB2 DBI DBO

code 0] 0] o] o] 1]DL] X [RE] G | X

DL : 4/8 BIT interface control bit
When DL ="1", 8 BIT MPU interface
When DL ="0", 4 BIT MPU interface

RE : extended instruction set control bit
When RE ="1", extended instruction set
When RE = "0", basic instruction set

G : Graphic display control bit
When G ="1", graphic display ON
When G ="0", Graphic display OFF

In same instruction cannot alter DL, RE and G at once. Make sure that change DL or G first and

then RE.

@ SET IRAM OR SCROLL ADDRESS

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
code Lol o] o] 1 JACS]AC4|AC3[AC2][ACI] ACO

SR=1: AC5~ACO is vertical scroll displacement address
SR=0: AC3~ACO0 is ICON RAM address

@® SET GRAPHIC RAM ADDRESS
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

code [0 [ 0 [ 1 [AC6]AC5[AC4[AC3[AC2[ACI[ACO

Set GDRAM address to address counter AC .
First set vertical address and then horizontal address(write 2 consecutive bytes to complete vertical

and horizontal address set)

Vertical address range is AC6...ACO

Horizontal address range is AC3...ACO

The address counter AC of graphic RAM(GRAM) only increment after write for horizontal address.
After horizontal address=0FH it will automatically back to 00H. However, the vertical address will

not increase as the result of the same action.



11.Parallel interface

ST7920 is in parallel mode by pulling up PSB pin. And can select 8 bit or 4-bit bus interface by function
set instruction DL control bit. MPU can control (RS, RW , E , and DB0..DB7 ) pins to complete the data

transmission.

In 4-bit transfer mode, every 8 bits data or instruction is separated into 2 parts. Higher 4 bits DB7~DB4

data will transfer.
First and placed into data pins (DB7~DB4). Lower 4 bits (DB3~DB0) data will transfer second and

placed into data pins (DB7~DB4). (DB3~DB0) data pins are not used.

‘ /N SN N

Instruction Dummy RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

RS

R/ W

/NN NN N N

Upper Low Upper Low Upper Low
DBO-DB7 4-bit 4-boit 4—bit 4-bit 4-bit 4-bit
Instruction Dummy RAM

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer



Serial interface :
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 be accepted. On the other hand, when chip select (CS) is low ST7920 serial counter and data
will be reset. Transmission will be terminated and data will be cleared. Serial transfer counter is set to the
first bit. For a minimal system with only one ST7920 and one 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 the next. ST7920 has no internal instruction buffer area.

When starting a transmission a start byte is required. It consists of 5 consecutive ’1”(sync character).
Serial transfer counter will 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. Higher 4 bits (DB7~DB4) will be placed in first section followed by 4 “0”. And lower 4 bits
DB3~DBO0 will be placed in second section followed by 4 “0”.

[N

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

SCLK

SID 1 1 1 1 1 RWARS D7AD6ADSAD4/0 O 0 0 \D3\D2\DLADO/)O O O O
Synchronizin 5 Higher Lower
- ata data

Bit string o

st byt ol byt

Timing Diagram of Serial Mode Data Transfer



8 bit interface :

POWER ON |

4

Wait time > 40 ms
XRESET LO\L’HIGH

4

Function set

RS [R/W |DB7|DB6|DB5|DB4|DB3 | DB2|DBI1 | DBO
0] 0 0 0 1 1 X 0 X | X
| Wait til&ne > 100 us |
Function set
RS [R/W |DB7|DB6|DB5|DB4|DB3 | DB2|DBI1 | DBO
0] 0 0 0 1 1 X 0 X | X
| Wait e > 37 us |
A
Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DBI1 | DBO
0] 0 0 0 0 0 1 D | C B

I
| Waittime>100us |
A 4
Display clear
RS |R/W|DB7|DB6|{DB5|DB4|DB3|DB2|DB1| DB0
0| 0 0 0 0 0 0 0 0 1
v
| Wait time > 10 ms |
|
Entry mode set
RS |R/W|[DB7|{DB6|DB5|DB4|DB3 | DB2|DB1 | DB0
0] 0 0 0 0 0 0 1 |[I/D]| S

‘

Initialization end |




4 bit interface :

POWER ON

4

Wait time > 40 ms
XRESET LO\L’HIGH

4

Function set

RS |R/W|[DB7|{DB6|DB5|DB4|DB3 | DB2 | DBI1 | DBO
0] 0 0 0 1 0 X | X |1 X X
| Wait til&ne > 100 us |
Function set
RS |R/W|[DB7|{DB6|DB5|DB4|DB3 | DB2 | DBI1 | DBO
0] 0 0 0 1 0 X | X | X X
0] 0 X 0 X | X | X[ X | X X
| Wait time > 100 us |
A
Display ON/OFF control
RS |R/W|[DB7|{DB6|DB5|DB4|DB3|DB2|DB1 | DB0
0] 0 0 0 0 0 1 D | C B
0] 0 1 D|C|B | X | X | X X
| Waittime>100us |
\ 4
Display clear
RS |R/W|DB7|DB6|{DB5|DB4|DB3|DB2|DB1| DB0
0] O 0 0 0 0 X | X | X X
0] O 0 0 0 1 X | X | X X
| Wait time > 10 ms |

|
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DBI1 | DBO
0] 0 0 0 0 0 X | X | X X
0] 0 0 1 [I/D| S X | X |1 X X

v

Initialization end




8 bit interface timing diagram
e MPU write data to ST7920

RS

R/

DEO-DB7Y

TC

o MPU read data from ST7920

X

R/T AT

™ TEW TAH
E .,/; A
DR T
Valid data >

- TC -

DBO-DB7

Serial interface timing diagram
e MPU write data to ST7920

SCLE LELW

rsDs -
SID >£ Valid data




Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Vop -0.3V to +5.5V
LCD Driver Voltage Vicp -0.3V to +7.0V
Input Voltage VN -0.3V to Vbp+0.3V
Operating Temperature Ta -20°C to +85°C
Storage Temperature Tsto -55°C to +125°C
DC Characteristics ( TA=25°C, Vbp=2.7V — 4.5V )

Symbol| Characteristics Test Condition Min. Typ. | Max.| Unit
Vbbp Operating Voltage — 2.7 — 5.5 \Y
Vicp LCD Voltage V0 - Vss 3.0 - 7 v

Icc | Power Supply Current| fosc =530KHz, Vbp= 3.0V - 0.20 | 0.45 mA
Rf=18 k2
Vi1 Input High Voltage — 0.7Vobp| — VbD \Y
(Except OSC1)
ViLi Input Low Voltage — -0.3 — 0.6 \Y%
(Except OSC1)
Vin2 Input High Voltage — Vbp-1 — VbD \Y
(OSC1)
ViL2 Input Low Voltage — — — 1.0 \Y
(OSC1)
Voni | Output High Voltage Ion =-0.1 mA 0.8Vbp — VbD \Y
(DB0O - DB?7)
Vori | Output Low Voltage Io =0.1 mA — — 0.1 A%
(DBO - DB7)
Vonz | Output High Voltage Ion =-0.04 mA 0.8 Vbb| — VbD \Y
(Except DBO — DB7)
Vor2 | Output Low Voltage IoL =0.04 mA — — 0.1 A%
(Except DB0O — DB7) Vbp
ILeak |Input Leakage Current Vin=0V TO Vbp -1 - 1 pa
Ipup | Pull Up MOS Current Vop=3V 22 27 32 UA




DC Characteristics (TA=25°C, Vpp =45V -5V)

Symbol| Characteristics Test Condition Min. Typ. | Max.| Unit
VoD Operating Voltage — 4.5 — 5.5 A%
Vicp LCD Voltage VO - Vss 3.0 — 7 \Y

Icc | Power Supply Current| fosc = 540KHz, Vbp=5V — 0.45 | 0.75 mA
Rf=33kQ)
Vi1 Input High Voltage — 0.7Vbp| — %)) A%
(Except OSC1)
ViLi Input Low Voltage - -0.3 - 0.6 A%
(Except OSC1)
Vi Input High Voltage — Vpp-1 — VbbD A%
(OSC1)
ViL2 Input Low Voltage - — - 1.0 A%
(OSC1)
Voui | Output High Voltage Ion =-0.1 mA 0.8Vop — VbD \Y
(DBO - DB7)
Vori | Output Low Voltage IoL =0.1 mA — - 0.4 A%
(DBO — DB7)
Vomn2 | Output High Voltage Ion =-0.04 mA 0.8 Vbb| — VbD \Y
(Except DBO — DB7)
Vor2 | Output Low Voltage IoL = 0.04 mA — - 0.1 A%
(Except DBO — DB7) Vbp
[Leak |Input Leakage Current Vin=0V TO Vbp -1 — 1 HA
Irup | Pull Up MOS Current Vob=5V 75 80 85 UA




AC Characteristics ( TA = 25°C, VDD = 4.5V ) Parallel Mode Interface

Symbol| Characteristics Test Condition Min. Typ. | Max.| Unit
Internal Clock Operation

fosc LCD Voltage VO - Vss 3.0 — 7 A"

fex | Power Supply Current| fosc =540KHz, Vbb=5V - 0.45 | 0.75 mA
Rf=33k()
Vi Input High Voltage — 0.7 Vpp — Vbp A%
(Except OSCI)
ViLi Input Low Voltage — -0.3 — 0.6 A%
(Except OSCI)
Vinz Input High Voltage — Vbp-1 - Vbp \%
(OSC1)
ViL2 Input Low Voltage — - — 1.0 A%
(OSC1)
Voui | Output High Voltage Ion =-0.1 mA 0.8Vpp — VoD A%
(DBO - DB7)
Vori | Output Low Voltage [o=0.1 mA - - 0.4 A%
(DB0 — DB7)
Vomn2 | Output High Voltage Ion =-0.04 mA 0.8 Vbb| — VoD A%
(Except DBO — DB7)
Vor2 | Output Low Voltage IoL =0.04 mA - - 0.1 A%
(Except DBO — DB7) VoD

ILeak |Input Leakage Current Vin=0V TO Vbp -1 - 1 LA

Ipup | Pull Up MOS Current Vob=5V 75 80 85 wA




AC Characteristics ( TA = 25°C, VDD = 4.5V ) Parallel Mode Interface

Symbol| Characteristics Test Condition Min. Typ. | Max.| Unit
Internal Clock Operation
fosc OSC Frequency R=33k() 480 540 600 | KHz
External Clock Operation

fex External Frequency - 480 540 600 | KHz
Duty Cycle — 45 50 55 %

Tr,TF Rise/Fall Time — - — 0.2 VIR

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time Pin E 1200 | — - nS
Tew | Enable Pulse Width Pin E 140 — — nS
Tr,Tr | Enable Rise/Fall Time Pin E — — 25 nS
Tas Address Setup Time Pins : RS,RW,E 10 — — nS’
Tan Address Hold Time Pins : RS,RW,E 20 — — nS
Tosw Data Setup Time Pins : DB0-DB7 40 — - nS
TH Data Hold Time Pins : DB0O-DB7 20 nS
Read Mode (Reading Data from ST7920 to MPU)
Te Enable Cycle Time Pin: E 1200 — — nS
Tew | Enable Pulse Width Pin: E 140 — - nS
Tr,Tr | Enable Rise/Fall Time Pin: E — — 25 nS
Tas Address Setup Time Pins : RS,RW,E 10 - - nS
Tan Address Hold Time Pins : RS,RW,E 20 - — nS
Tpbpr Data Delay Time Pins : DB0O-DB7 - - 100 nS
TH Data Hold Time Pins : DB0O-DB7 20 — — nS
Interface Mode with LCD Driver (ST7921)

Tcwn |Clock Pulse with High Pins : CL1, CL2 800 — — nS
Tcwr |Clock Pulse With Low Pins : CL1, CL2 800 — — nS
Test Clock Setup time Pins : CL1, CL2 500 — - nS
Tsu Data Setup Time Pin: D 300 — — nS
Tom Data Hold Time Pin: D 300 — - nS
Tew | Enable Pulse Width Pin: M -1000 — 1000 nS




AC Characteristics ( TA = 25°C, VbD = 2.7V ) Parallel Mode Interface

Symbol| Characteristics Test Condition Min. Typ. | Max.| Unit
Internal Clock Operation
fosc OSC Frequency R=18k () 470 530 590 | KHz
External Clock Operation

fex External Frequency - 470 530 590 | KHz
Duty Cycle — 45 50 55 %

Tr,TF Rise/Fall Time — - — 0.2 VIR

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time Pin E 1800 | — - nS
Tew | Enable Pulse Width Pin E 160 — — nS
Tr,Tr | Enable Rise/Fall Time Pin E — — 25 nS
Tas Address Setup Time Pins : RS,RW,E 10 — — nS’
Tan Address Hold Time Pins : RS,RW,E 20 — — nS
Tosw Data Setup Time Pins : DB0-DB7 40 — - nS
TH Data Hold Time Pins : DB0O-DB7 20 nS
Read Mode (Reading Data from ST7920 to MPU)
Te Enable Cycle Time Pin: E 1800 — — nS
Tew | Enable Pulse Width Pin: E 320 — - nS
Tr,Tr | Enable Rise/Fall Time Pin: E — — 25 nS
Tas Address Setup Time Pins : RS,RW,E 10 - - nS
Tan Address Hold Time Pins : RS,RW,E 20 - — nS
Tpbpr Data Delay Time Pins : DB0O-DB7 - - 260 nS
TH Data Hold Time Pins : DB0O-DB7 20 — — nS
Interface Mode with LCD Driver (ST7921)

Tcwn |Clock Pulse with High Pins : CL1, CL2 800 — — nS
Tcwr |Clock Pulse With Low Pins : CL1, CL2 800 — — nS
Test Clock Setup time Pins : CL1, CL2 500 — - nS
Tsu Data Setup Time Pin: D 300 — — nS
Tom Data Hold Time Pin: D 300 — - nS
Tew | Enable Pulse Width Pin: M -1000 — 1000 nS




12.Reliability

Content of Reliability Test (wide temperature, -20°C70°C

Environmental Test

Test Item Content of Test Test Condition Note

High Temperature Endurance test applying the high storage 80°C 2
storage temperature for a long time. 200hrs
Low Temperature Endurance test applying the high storage -30°C 1,2
storage temperature for a long time. 200hrs
High Temperature Endurance test applying the electric stress 70°C —
Operation (Voltage & Current) and the thermal stress to the [200hrs

element for a long time.
Low Temperature Endurance test applying the electric stress under |-20°C 1
Operation low temperature for a long time. 200hrs
High Temperature/  |The module should be allowed to stand at 60°C90%RH 1,2
Humidity Operation [60°C90%RH max for 96hrs under no-load 96hrs

condition excluding the polarizer, Then taking it

out and drying it at normal temperature.
Thermal shock The sample should be allowed stand the -20°C70°C —
resistance following 10 cycles of 10 cycles

operation

-20°C 25°C 70°C
30min Smin 30min
1 cycle

Vibration test Endurance test applying the vibration during Total fixed amplitude : | 3

transportation and using. 1.5mm

Vibration Frequency :
10~55Hz

One cycle 60 seconds
to 3 directions of

X,Y,Z for Each 15
minutes
Static electricity test |Endurance test applying the electric stress to the |VS=800V,RS=1.5kQQ | ——
terminal. CS=100pF
1 time

Notel: No dew condensation to be observed.

Note2: The function test shall be conducted after 4 hours storage at the normal

Temperature and humidity after remove from the test chamber.

Note3: Vibration test will be conducted to the product itself without putting it in a container.



13.Backlight Information

Specification
PARAMETER [SYMBOL| MIN | TYP | MAX | UNIT | TEST CONDITION
Supply Current |ILED 80 100 150 mA |[V=5.0V
Supply Voltage |V 4.9 5.0 5.1 \% —
Reverse Voltage (VR — — 8 \% —
Luminous v 28.4 33.5 — cd/m* |[ILED=100mA
Intensity
Wave Length Ap — 570 — nm (ILED=100mA
Life Time — — 50K — Hr. [ILED=100mA
Color Yellow Green

Note: The LED of B/L is drive by current only, drive voltage is for reference only.
drive voltage can make driving current under safety area (current between

minimum and maximum).

2.Drive from pin19,pin20

pinl 9AL/\§A__/\EL A

K
pin20
% LCM

B/L

(Will never get Vee output from pin19)



