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STN , )

FSTN

6 O’clock or 12 O’clock

(LED¥*) 93.00( )x70.00( )x11.50( ) mm
(EL or None*) | 93.00( )x70.00( )x9.00( ) mm
70.7.00( )*38.80( ) mm
(LED¥*) 80.00( )x50.40( )x13.00( ) mm
(EL or None*) 80.00( )x50.40( )x10.00( ) mm
128x64
0.48( )x0.48( ) mm
0.52( )x0.52( ) mm
1/32
1/9
, ST7920, ST7921 (COB)
(N*) 0~+50
(N*) -10~+60
(E*) -20~+70
(E*) -30~+80
LED:
LED: , ,
EL: ,
2.7V~5.5V \Y
50,000
LED*: LED
EL or None*: EL
N*:
E*:
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2.1 Vss=0V
Item Symbol Min M ax Unit Note
Power supply for logic Vdd-Vss 0 7.0 \Y
Power supply for LCD Vdd-Vo 0 Vvdd \Y
Input voltage Vi 0 vdd \Y
2.2
Item Symbol Min M ax Unit
Normal type Operating temperature TO 0 +50
Storage temperature Ts -10 +60
Wide type Operating temperature TO -20 +70
Storage temperature Ts -30 +80
Humidity - - 85 %RH
3.1 (Ta=25  Vpp=2.7V-4.5V)
Item Symbol Condition Min Typ M ax Unit
Supply Logic vdd -—-- 2.7 3.0 5.5 \Y
voltage LCD drive Vo-Vss -——- 3.0 - 7.0 A%
Input voltage VIH - 0.7vdd - vdd A"
VIL - -0.3 - 0.6 A%
Output voltage VOH IoH=-0.1mA 0.8vdd - vdd \Y
(DBO~DBT7) VOL | IoL=0.1mA - 0.1 \
Recommend LCD Vdd-Vo -20 13.4 14.1 14.8 A%
Driving voltage Vdd-Vo 25 12.2 12.9 13.6 \Y
Vdd-Vo 70 11.0 11.7 12.4 \Y
Frame frequency FOSC | Vdd=3.0V -- 530K -- Hz
Rf=18KQ
Power Supply current Icc --- -—- 0.2 0.45 mA
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3.2 (TA=25 ,Vbop=4.5V-5.5V)
Item Symbol Condition Min Typ M ax Unit
Supply Logic Vdd - 4.5 5.0 5.5 A"
voltage LCD drive Vo-Vss 3.0 7.0 \Y%
Input voltage VIH -—-- 0.7vdd --- vdd A%
VIL -—-- -0.3 --- 0.6 \Y
Output voltage VOH IoH=-0.1mA 0.8vdd - Vdd VvV
(DBO~DBT7) VOL | ToL=0.1mA - 0.4 \
Recommend LCD Vdd-Vo -20 13.4 14.1 14.8 A%
Driving voltage Vdd-Vo 25 12.2 12.9 13.6 A%
Vdd-Vo 70 11.0 11.7 12.4 A%
Frame frequency FOSC | Vdd=5.0V -- 540K -- Hz
Rf=33KQ
Power Supply current Icc - - 0.45 0.75 mA
3.3LED
m LED
Item Unit Min| Typ M ax Condition
LED Supply voltage \Y --- 5.0 --
LED Consumption current mA -—- 160 320
LED Color Yellow green
] LED
Item Unit Min | Typ M ax Condition
LED Supply voltage \Y - 34 3.6
LED Consumption current mA --- 60 80
LED Color Green
[tem Unit Min | Typ M ax Condition
LED Supply voltage \Y --- 3.4 3.6
LED Consumption current mA - 60 80
LED Color White
[tem Unit Min | Typ M ax Condition
LED Supply voltage \Y - 34 3.6
LED Consumption current mA - 60 80
LED Color Blue
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4,
STNTYPE Ta=25
ltem Symbol Condition Min Typ Max Unit | Reference
Viewing angle 0 K 2.0¢ =00 [ 400 --- --- deg
Contrast ration K 0 =509 =00 --- 5 --- ---
Response time(rise) Tr 8 =50¢ =00 -—- 110 165 ms
Response time(fall) Tf 8 =50¢ =00 -—- 110 165 ms
.

@ Definition of Optical Response Time
Il
I

Non-select Signal SeI;c; ;izar;a; — Non-select Signal
2
Bl 2 5 =
(=] — —
fu
«@ Time
Tr Td
Rise Time Decay Time
In case of Negative type,
wave from of changing brightness becomes reverse
(Non Select Signals:0%,Select Signals:100%
® Definition of Contrast Ratio(CR)
| |
m e e (I
TR -
b= | | B1: Brightness
2 ‘ ‘ In Select Signal
= B2 ! ! Bl B2: Brightness
‘ : In Non-Select
1 ‘ o Signal
| |
Driving Voltage Driving Voltage
Brightness Brightness
_In Non-Select Signal _In Select Signal
B Brightness - Brightness
In Select Signal In Non-Select Signal
(Positive Type) (Negative Type)
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@ Definition of Viewing Angle ¢ and ¢
9= 0°
g Z 90°

&

180°

v

270
6.
Control Signals
| ST7921
Vss ——
vdd LCD 64 SEG 64 SEG
RS(CS) ——» C 32COM
w/IDy o) CONTROLLER 1282 0075 |
E(SLK) ——
DBO-DB7Z__ > ST7920 32COM 128x32 DOTS
PSB——— 32SEG 96 SEG
/RST ———
Control Signals ST7921
BLA
B LED LIGHT-BOX
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1.
7.1 AC ( MPU ST7920) Ta=25 Vop=4.5V
Characteristic Symbol Min Typ M ax Unit
Enable cycle time (Pin E) Tc 1200 - --- ns
Enable pulse width (Pin E) Trw 140 --- - ns
Enable rise/fall time (Pin E) TR, TF - - 25 ns
Address setup time (Pins RS, RW, E) TaAs 10 - - ns
Address hold time (Pins RS, RW, E) TAH 20 - - ns
Data setup time (Pins DB0-DB7) Tpsw 40 - - ns
Data hold time (Pins DB0-DB7) TH 20 - - ns
7.2 AC  ( ST7920 M PU) Ta=25 Vpp=4.5V
Characteristic Symboal Min Typ M ax Unit
Enable cycle time (Pin E) Tc 1200 - - ns
Enable pulse width (Pin E) Trw 140 --- --- ns
Enable rise/fall time (Pin E) TR, TF - - 25 ns
Address setup time (Pins RS, RW, E) Tas 10 - - ns
Address hold time (Pins RS, RW, E) TaH 20 - - ns
Data delay time (Pins DB0-DB?7) TDDR - - 100 ns
Data hold time (Pins DB0-DB7) TH 20 --- - ns
7.3 AC ( MPU ST7920) Ta=25 Vop=2.7V
Characteristic Symbol Min Typ M ax Unit
Enable cycle time (Pin E) Tc 1800 - - ns
Enable pulse width (Pin E) Trw 160 --- --- ns
Enable rise/fall time (Pin E) TR, TF --- --- 25 ns
Address setup time (Pins RS, RW, E) Tas 10 - - ns
Address hold time (Pins RS, RW, E) TaH 20 - - ns
Data setup time (Pins DB0-DB7) TDsSwW 40 --- --- ns
Data hold time (Pins DB0-DB7) TH 20 - - ns
14 AC ( ST7920 MPU) Ta=25 ,Vop=2.7V
Characteristic Symbol Min Typ M ax Unit
Enable cycle time (Pin E) Tc 1800 --- --- ns
Enable pulse width (Pin E) Trw 320 - - ns
Enable rise/fall time (Pin E) TR, TF - - 25 ns
Address setup time (Pins RS, RW, E) Tas 10 - - ns
Address hold time (Pins RS, RW, E) TAH 20 - - ns
Data delay time (Pins DB0O-DB7) TDDR - - 260 ns
Data hold time (Pins DB0-DB7) TH 20 - - ns
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75 MPU ST7920
RS it
TAS TAH

R/W AN

TPW TAH >
E e {
TR—p! «— |a Tosw TH
DBO-DB7 Valid data
TC
7.6 ST7920 M PU
RS Vit
TAS TAH

R/W s
TN Tan

TR—» g

E 7
TH

TDDR
DB0O-DB7 Valid data

TC
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1.7 AC Ta=25 ,Vbop=4.5V
Characteristic Symboal Min Typ M ax Unit
Rise/Fall time TR, TF - --- 02. M s
Serial clock time (Pin E) Tscyc 400 - - ns
SCLK high pulse width (Pin E) TsSHW 200 - --- ns
SCLK low pulse width (Pin E) TsLw 200 - --- ns
SID data setup time (Pins RW) Tsps 40 - - ns
SID data hold time (Pins RW) TSDH 40 - - ns
CS time (Pins RS) Tcss 60 - - ns
CS hold time (Pins RS) TcsH 60 - - ns
7.8 AC Ta=25 Vob=2.7V
Characteristic Symbol Min Typ M ax Unit
Rise/Fall time TR, TF --- - 02. M s
Serial clock time (Pin E) Tscyc 600 - - ns
SCLK high pulse width (Pin E) TsHwW 300 - - ns
SCLK low pulse width (Pin E) TsLw 300 - - ns
SID data setup time (Pins RW) Tsps 40 - - ns
SID data hold time (Pins RW) TSDH 40 - - ns
CS time (Pins RS) Tcss 60 - - ns
CS hold time (Pins RS) TcsH 60 - - ns
7.9
Tcss > g TCSH
CS
Tscye
T L
SCLK St 1%
TSHW
-
TF
—» «—TR
Tsbs > < TSDH
SID Valid data
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8.
8.1.
8.1-1
SG12864SYD-03ASYE ST7920 . ST7921 .
ST7920 ,ST7920 :
8
4
PSB , PSB . 8/4 ,
PSB , .
ST7920 8 , (OR),
(IR), (DR) DDRAM/CGRAM/GDRAM IRAM , RAM
s ’ (DR) RAM
RS RW 4 ,
RS R/W Function
0 0 MPU (IR)
0 1 (BF) (AC)
1 0 MPU
1 1 MPU (DR)
8.1-2 (BF)
BF “ 17 , , .
) BF , BF “0r , .
ST7920 , s
s ST7920 , BF
8.1-3 (AC)
(AC) DDRAM/CGRAM/ IRAM/GDRAM , (IR)
. DDRAM/CGRAM/ IRAM/GDRAM , (AC)
, RS *“0O Rw * 17 . (AC) DB6-DBO
8.1-4 ROM(CGROM) ROM(HCGROM)
ST7920 ROM 8192 16x 16 126 16x 8
. , DDRAM DDRAM ,
CGROM LCD
8.1-5 RAM(CGRAM)
ST7920 RAM ( ) ’ 16x 16
, CGRAM DDRAM LCD
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8.1-6 1CON RAM (IRAM)

ST7920 240 ICON , 15 IRAM , IRAM 16
, IRAM IRAM , ,
(D15--D8) (D7--D0).
8.1-7 RAM(DDRAM)
RAM 64% 2 , 4 16 (64 )
, RAM CGROM,HCGROM ~ CGRAM .ST7920
, HCGROM ,CGRAM CGROM , , DDRAM
,  0000H-0006H CGRAM ,02H-07FH
, , Al ,
GB(A1AO-F7FF), :
1. : 8 DDRAM 02H-07H
2. CGRAM : 16 DDRAM 0000H,0002H,0004H,0006H
3. 16 DDRAM :A1AOH-F7FFH . 16 DDRAM
2 , (D15-D8) (D7-D0).
CGRAM Address counter
10
8.1-8 RAM(GDRAM)
RAM 64x 32 ( RAM ),
256% 64 , RAM GDRAM ,
: ( ).
RAM, (AC) , RAM
1. ) RAM
2. (€9 RAM .
3. D15-D8 RAM  ( Bytes).
4. D7-DO RAM  ( Bytes).
10
8.1-9 /
ST7920 , (address counter) DDRAM
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8.2
ST7920 . .
8.2-1 (RE=0)
RS |R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO (540KHZ)
0 0 0 0 0 0 0 0 0 1 DDRAM 20H, 1.6ms
DDRAM (AC) 00H
0 0 0 0 0 0 0 0 1 X DDRAM (AC) 72us
“ 00H" ,
DDRAM
0 0 0 0 0 0 0 1 /D S , 72us
0 0 0 0 0 0 1 D C B |p=i ON
/ c=1 ON 72us
B=1 ON
0 0 0 0 0 1 s/IC | RL | X X
DDRAM 72us
0 0 0 0 1 DL | X 0 X X |prL=i 1
RE RE=1 72us
RE=0
1 | A AC4 | A AC2 | AC1 | A
0 0 0 Cs5 | AC c3 | AC (@ Co CGRAM
RAM
« (AC), SR=0( 72us
RAM )
0 0 1 0 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO
DDRAM AC6 DDRAM s
(AC),AC6 0
0 1 BF | AC6 | AC5 | AC4 | AC3 | AC2 | ACI | ACO BF)
R Ous
(AC)
1 0 D7 | D6 | D5 | D4 | D3 | D2 | DI | DO
RAM RAM(DDRAM/CGRAM/IRAM/G 72us
DRAM)
RAM | 1 1 D7 | D6 | D5 | D4 | D3 | D2 | DI | Do RAM
(DDRAM/CGRAM/IRAM/GDRA 72us
M)
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RS | R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 0 1
DDRAM “ 20H" , DDRAM (AC) “ OOH" ,
1.
[ ]
RS | R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 1 X
DDRAM (AC) *“ OOH” , s
[ ]
RS | R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 1 1/D S
1/D:
1/D=1, ,DDRAM (AC) 1.
1/D=0, ,DDRAM (AC) 1.
S:
S 1/D DESCRIPTION
H H
H L
° /
RS | R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 1 D C B
, , ON/OFF
D: ON/OFF
D=1, ON.
D=0, OFF, DDRAM
C: ON/OFF
Cc=1, ON.
C=0, OFF.
B: ON/OFF
B=1, ON,
B=0, OFF.
DOC.NO: SG12864SYD-03CLYE REV: A
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RS | R/W DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 1 S/C | R/L X X

, DDRAM
S/C | R/L DESCRIPTION AC VALUE
L L AC=AC-1
L H AC=AC+1
H L , AC=AC
H H , AC=AC

RS | R/W DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 DL X RE X X
DL:4/8BIT

DL=1, 8BIT MPU

DL=0, 4BIT MPU

RE:
RE=1,
RE=0, .
RE DL, DL , RE FLAG
. CGRAM
RS | R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO
CGRAM (AC),AC :00H—3FH. .
SR=0( RAM )-
° DDRAM

RS [R/W [ DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 1 | Ace | AC5 | AC4 | AC3 | Ac2 | AcL | Aco
DDRAM (AC).

AC  :80H—S87H

AC  :90H—O7H

AC  :88H—S8FH

AC  :98H—OFH
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° (BF)
RS | R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 BF AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO
(BF) , (AC) , BF=??
. . BF="? .
° RAM
RS | R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 0 D7 D6 D5 D4 D3 D2 D1 DO
RAM, AC.
RAM  (CGRAM,DDRAM, IRAM) (2-Bytes), BYTE
(AC)
° RAM
RS | R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 1 D7 D6 D5 D4 D3 D2 D1 DO
RAM , AC
(CGRAM,DDRAM, IRAM), DUMMY READ
DUMMY READ, DUMMY READ.
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8.2-2 (RE=1)
RS |R/W | DB7|DB6 | DB5|DB4 | DB3 | DB2 | DB1 | DBO (540KHZ)
0 0 0 0 0 0 0 0 0 1 DDRAM 20H, 72us
DDRAM (AC) 00H
0 0 0 0 0 0 0 0 1 SR |gr=1 72us
IRAM SR=0 IRAM
0 0 0 0 0 0 0 1 Rl | RO 4 72us
JR1,RO
00 ,
0 0 0 0 0 0 1 SL | X X |si=
T2us
SL=0
0 0 0 0 1 DL | X 1 G 0 |pL=1$-BIT
RE DL=0 4-BIT
E=1
RE=0 T2us
G=1 ON
G=0 OFF
0 0 0 I | AC5 | AC4 | AC3 | AC2 | ACI | ACO |gR—1 AC5—ACO
IRAM SR=0 AC3—ACO ICON IRAM 72us
0 0 1 0 0 0 | AC3 | AC2 | AC1 | ACO CGRAM
A A AC4 | A AC2 | AC1 | A
c6 | AC5 | AC c3 | AC C Co (AC),
RAM
(
) T2us
:AC6—ACO
:AC3—ACO
1. , BF BF
0, BF ,
b b
2'H RE" , [13 RE” ,
[13 RE" , , [13 RE”

9
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RS | R/W DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO

RAM
) RAM

RS | R/W DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO

SR=1,
SR=0, IRAM ) CGRAM  ( ).
[ ]
RS [R/W [ DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBL | DBO
0 0 0 0 0 0 0 1 | RL | RO
R1,RO 00, :
R1 RO DESCRIPTION
L L
L H
H L
H H
[ ]
RS [R/W [ DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DBL | DBO
0 0 0 0 0 0 1 [ st ] o 0
SL=1,
SL=0,

RS | R/W DB7 | DB6 | DBS | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 1 DL X RE G X
DL:4/8BIT

DL=1, 8BIT MPU

DL=0, 4BIT MPU
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RE:
RE=1,
RE=0,
G:
G=1, ON.
G=0, OFF.
RE,DL,G, oL G , RE, FLAG
° IRAM
RS | R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO
SR=1, AC5--ACO
SR=0, AC3--ACO  ICON RAM
° RAM
RS | R/W DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 1 AC6 | AC5 | AC4 | AC3 | AC2 | AC1 | ACO
GDRAM (AC)
(
:AC6—ACO.
:AC3—ACO.
RAM (AC), X ) , =0FH
OO0H, , ,
8.2-3 (Register flag)(RE=0)
RS R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 1 1/D s ,DDRAW (AC)
1 0 1
0 0 0 0 0 0 1 D c B ALL
/ 0 0 0 |OFF
0 0 0 0 0 1 s/C | RIL X X
X X
0 0 0 0 1 DL X 0 X X |8 BIT MPU
RE
1 0

DOC.NO: SG12864SYD-03CLYE
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8.2-4 (Register flag)(RE=1)
RS | R/W | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
0 0 0 0 0 0 0 0 1 SR
IRAM 0 IRAM CGRAM
0 0 0 0 0 0 0 1 RL | RO
0 0
0 0 0 0 0 0 1 sL X X
0
0 0 0 0 1 DL X 1 G 0 OFF
RE
0
9.LCD
Voo
VO —
Vss
VrR=10K~20K
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10.
10.1 SG12864SYD-03ASYE RAM
1 2 3 4 5 6 7 8
80H | 81H | 82H | 83H | 84H | 85H | 86H | 87H
HIL[H|L[H|L[H|L|H]L]H]L]H]L]H]L
90H | 91H | 92H | 93H | 94H | 95H | 96H | o97H
HILJH|L|[H|L|H|[L|H|L|[H]L|H][L]H]|L
88H | 89H | 8AH | 8BH | 8cH | sDH | 8EH | 8FH
HILJH]L]H|L]H]L|[H|L][H|L]H]L]H]L
98H | 99H | 9AH | 9BH | 9cH | 9pH | 9EH | 9FH
HILJH|L[H]L]H|LIH]L]H|L]H|L]H]L
10.2
GDRAM 4”£X)
2
g
g
g
Egi
b
:
@ | i
S5
> |1
=g ] e
22
2
2
2
:
31
P
3
37
%
40
S T T T e,
43
prs
p
s
2
52
2
2
2
%
&
63 o
b15b14b13 -+ --- b0
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(16 8

10.3

02H---7FH

L1 RN E=] (O ][q]
SIA] - 1[AIEIEIE]IR
L IF I IO == B ][
o [ JI[ =" ][=|[ & |[™][==
RS s ][ [ | [ [
o || EE]ER = E R
O [ [ [T ] [t ][ ][ ][ 2]
N =[] [E ][] [== ][ ][ %
+« ][~ [~ [ ][ ][ =]
][ T[] ][] = ][] =]
S ][ [E] =] [T =
* |[EIFFIEEIEIFE
B ][= |[F]|[N][F][EE][Q][@
=1 1M EEECE
=Y 1= [ [E][E][ @[ &
=1k LR I-"0 || -

ST7920

10.4
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11. Vop=5V  Ta=25
[tem Condition Standard Note
High temp. storage 80 ,120 hrs Appearance without defect ---
Low temp. storage — 30 ,120 hrs Appearance without defect -
High temp. operation 70,240 hrs Appearance without defect -
Low temp. storage — 20 ,240 hrs Appearance without defect -
High temp. & humi. storage 50 ,90% RH,120 hrs Appearance without defect -—-
High temp .& humi. operation [ 40 ,90% RH,120 hrs Appearance without defect -—-
Thermal shock -20 ,30min - +25 10
,omin - +60 Appearance without defect
cycles

,30min

12.
Pin No. Symbol Level Function
1 VSS ov Signal ground
2 VDD 2.7--5.0V | Power supply voltage for logic
3 VO - Power supply voltage for LCD drive(variable)
4 RS H/L H : Data signal, L : Instruction signal
5 R/W H/L H : Read mode, L : Write mode
6 E H,H—> L | Operation start signal for data READ/WRITE
7 DBO H/L Data bit 0
8 DB1 H/L Data bit 1
9 DB2 H/L Data bit 2
10 DB3 H/L Data bit 3
11 DB4 H/L Data bit 4
12 DBS5 H/L Data bit 5
13 DB6 H/L Data bit 6
14 DB7 H/L Data bit 7
15 BLA 5.0V Side light anode
16 BLK ov Side light cathode
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