Sitronix

ST7920

LCD /

°
o : o
-2.7t0 5.5V Normal mode (450uA Typ VDD=5V)
° 8- 4- MPU Standby mode (30uA Max VDD=5V)
® 64x16- RAM (DDRAM 16 ® VLCD (VO~ Vss): A%
x4 ,LCD 16 X2 ) o
® 64 x 256- RAM GDRAM °
® 2M- ROM (CGROM) - Display clear
8192 (16x16 ) - Return home
® 16K- ROM (HCGROM) - / Display on/off
126 (16x8 ) - / Cursor on/off
® 064x16- RAM (CGRAM) - Display character blink
® 15x16- 240 ICON RAM IRAM - Cursor shift
® 33-common x 64-segment (2 ) - Display shift
- Vertical line scroll
) RESET - By_line reverse display
) (XRESET) - Standby mode
° Segment ° Booster (2 )
16x2 ® 1/33 Duty
ST7920 LCD / IC
8 4 RAM
LCD / IC
ST7920 ROM 8192 16X16 126 16X8
64x256 GDRAM 240 ICON RAM ST7920 CGRAM
4 16X16
ST7920 (2.7V to 5.5V)
ST7920 LCD 33 common 64 segment Segment ST7921 Segment
ST7920 1 8 2 4 ST7921 2 16
ST7920-0A BIG-5
ST7920-0B GB
ST7920-0C
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ST7920

C3.2

ST7920 Specification Revision History

1.VvCC VDD
2.VLCD VCC-V5 V0-VSS
C1.7 2000/12/15 L . .
3. DC characteristics input High voltage(Vih) 0.7vDD
4. DC characteristics output High voltage(Voh) 0.8vDD
1. Chip Size
2. ICON 256 240
3. XOFF normal high sleep Low normal low sleep High
C1.8 2001/03/01
4. XOFF
5. ST7920 4,5,6 PIN (4,5,6 testpin)
6. CAP1P,CAP1M,CAP2M
1. Icon RAM TABLE (TABLE-6)
2. Booster (PAGE-29)
C1.9 2001/05/28 |3. AC Characteristics
4, 2Line 16 Chinese Word(32Com X 256SeqQ)
5.
1. Register initial
C2.0 2001/07/03
2. CAP1M CAP1P (PAGE-30)
1. Page 41 booster circuit (PSB,0SC1)
C2.0b 2001/08/14
2. Page 18 SL flag
C2.0c 2001/10/18 |1. Page 38
c2.0d 2002/05/09 |1. standard ( )
C2.0e 2002/05/24 |1 "2
C3.0 2002/10/11 |1. Sleep mode
C3.1 2003/04/11 |1. GDRAM Address(AC5...ACO, 00h...3Fh)
C3.2 2003/08/29 |1. CGROM HCGROM
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ST7920

RESI RESO . CL1
- CL2
Resst |, M
Circuit [
CLK » Timing
Generator
PSB
DOUT
Instruction g i
N Reg|staf (|R) v COM1 to
RS__,| mPu Display 33/49-| | Common | COM33
Interface Data RAM Ly|bit shift{—| Signa }—
RW_. (DDRAM) register Driver
\ J 60 x 16 bits — %
E__ Instruction -
Decoder |
] SEG1 to
v SEG64
64-bit 64-bit Segment
y shift latch Signal | —
Address register| | circuit Driver
Counter
DB4 to 1 + 4
DB7
Input/
Output Data . R
DBO to | Buffer Regjister 1 LCD Drive
DB3 | (DR) Voltage
Selector
BUW A
Flag
* * \ A 4 A 4
Graphic Half size Character Character y_ v
RAM Character Generator Generator Cursor
(GRAM) ROM RAM ROM Blink
1024 x 16 (HCGROM) (CGRAM) (CGROM) Scrall
bits 1024x16 bits 1024 bits 2M bits Controller
Y A 4
Parallel/Serial converter
Vss ., N and
Attribute Circuit
AN
VDD
w o e
XRESET
VO V1 V2 V3 V4
C3.2 3/54 2003/08/29




ST7920

Pad

C3.2

30

31
goboooobooboooboooboobooboonooonood
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avd
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\ \

I:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:II:IDDDDDDDDDDDDDDDDDE}‘

0¢6.1S

69 98

: Pad
: 5305 X 4074 Pad :90 X 90
Pad . 125 SHm

* chip substrate VSS
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ST7920

X
! VO 25las
2 V1.25/48
3 VZ.25/48
4 CLIK 25|48
5 TTIL 25(48
6 TT|2 25|48
7 V3-25/48
8 V4.25|48
9 VSIS 25|48
10 VDD25i48
11 X RE-SES5I4 8
12 ClLl25|48
13 CL225|48
14 VDD25i48
15 M- 25|48
16 DAQUD 5|4 8
17 RIS 25/48
18 RW 25|48
19 H-25/48
20 VES25(48
21 OSC?25(48
22 03SC25|48
23 PS5EB25|4 8
24 DI0- 25/4 8
25 D|1- 2 5(4 8
26 Di2- 25|48
27 Di3- 25/4 8
28 D4- 25|48
29 DI|5- 25|48
30 Di6- 25/4 8
31 D|7- 2 3|0 6
32 XOEPB 1/81
33 VQUTPDols 6
34 CA|P-31M|3 1
35 CAPRIL1IRI0 6
36 CAP-11Ms5|8 1
37 CAPR2KEI5 6
38 CAP-21M1|3 1

C3.2

1812
1688

1562
1438
1312
1188
1062
938
812
688
562
438
312
188
6 2

-62
-188
-312
- 438
-562
- 688
-812
-938

-1062
-1188
-1312
-1438
-1562
-1688
-1812
-19383
-1933
-19383
-1933
-19383
-1933
-19383
-1933

5/54
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-19383

-1933

-19383
-1933
-19383
-1933
-19383
-1933
-19383
-1933

119383

1933
1933
1933
19383
1933
1933
1933
1933

933

933

933

933

933

933

933

933

933

933

933

812

688

562

438

312

188

1
N = T e e = T T N e S e e S e N N

062

X
39 VDP2- 13|06
40 Cltli1181
41 Cl[|2]10/56
42 ClBlo931
43 Cl4lsqse
44 Clj5]lesg1
45 Cl[6d1556
46 Cl{71431
47 ClBl30s6
48 Cl9]181
49 C[ LQ]5 ¢

50 C[ 1 3]9

51 Cl[ 12 4

52 C[ L3N d

53 Cl 14 4

54 Cl 15k d

55 Cl 16 4

56 C[L8hd

57 Cl 18U 4

58 ClL20b6e69
59 Cl20194
60 C[ 21319
61 Cl22444
62 Cl 28569
63 Cl24694
64 Cl 298819
65 CL26d4/4
66 Cl2Zbe69
67 Cl28194
68 C[ 29319
69 ClB82%4s8
70 C[ B35 4s
71 ClB82%48
72 C[ 885 4s
73 S[64% 48
74 S[pB85% 48
75 S[62% 48
76 S[pa5d4s8

-938

2003/08/29




ST7920

X Y X Y
77 S[[ 694 8 - 812 116 $[1D14] 1933
78 S[[ 594 8 - 688 117 $[620]] 1933
79 S|[[ 584 8 - 562 118 $ [- 15%] 1933
80 S| 5574 8 - 438 119 SE18h 1933
81 S| 5%4 8 - 312 124 S B0k 1933
8 2 S| 5%4 8 -188 121 SLugh 1933
83 S|[ 554 8 - 62 122 S 5%k 1933
8 4 S| 5534 8 6 2 123 S 54l 1933
85 S[[ 524 8 188 124 S8 1933
86 S| 5514 8 312 123 S Dd3h 1933
87 S[[ 594 8 438 1246 $f106/b6 1933
88 S[[ 4248 562 127 $1 101 1933
89 S[[ 448 688 128 5[ ©3/06 1933
90 S[[ 4574 8 812 129 5[ 84|31 1933
91 S[[ 4548 938 13 5[ 179|5 6 1933
92 S[[ 4548 1062 131 5[ 64|18 1 1933
93 S|[ 24 8 1188 132 5[ 54/0 6 1933
94 S[[ 4534 8 1312 133 5[ #d|31 1933
95 S[ 448 1438 134 5[ 84|56 1933
96 S[[ 24514 8 1562 133 5[ 21|81 1933
97 S[[ 4948 1688 13¢ 5[ 2306 1933
98 S|[ B84 8 1812
99 S[[B831]9 1933
10¢ $P3ohk 1933
101 $b®e6b 1933
102 SHL®ak 1933
103 $Sh34b 1933
104 SL8Yk 1933
103 $[83b 1933
106 SHLaunhk 1933
107 $L3ab 1933
104 $SHL29k 1933
109 $SLD28b 1933
11¢ $ [92474] 1933
111 $ [82169] 1933
112 $ [620H] 1933
113 $ [554] 1933
114 $[424H] 1933
113 $ [327)] 1933
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ST7920

PAD
XRESET 11 — LOW
PSB 23 - o
1. 8/4-
0: ( )
Busy
RS(CS*) 17 1 ( )
1
0:
0:
RW(SID*) 18 1
/
E(SCLK¥*) 19
4- ST7920
DB7
D4toD7 |28 31 busy
4- ST7920
DOtoD3 |24 27 4-
Segment
CL1 12 Segment DOUT
DOUT
CL2 13 Segment
Segment
M 15 Segment LCD AC
DOUT 16 Segment Segment
COM1to
40 72 Common
COM33 LCD
SEG1to
136 73 ment
SEG64 LCD e
1 3 _ LCD
Vowva | 78 Vo -V4 7V
Voo 10,14 Voo: 2.7V 5.5V
Vss 9,20 VSS: OV
0OSC1
OSC1, 0sC2 | 21,22 (540K Hz)
5.0V R=33K
2.7V R=18K
VOUT 33 LCD

Note: The OSC pin must have the shortest wiring pattern of all other pins. To prevent noise from other signal lines, it should aso be enclosed
with the largest GND pattern possible. Poor noise characteristics on the OSC line will result in malfunction , or adversely affect the

clock’s duty ratio.

C3.2
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ST7920

PAD
CAP3M 34
CAP1P 35 /
CAP1M 36
CAP2M 38
XOFF 32 —
CAP2P 37 — —
VD2 39 ( 3.5V)
CLK. 4 CGROM HCGROM
TT1 5
TT2. 6
Note:

1. VDD>=V0>=V1>=V2>=V3>=V4 must be maintained

2. Two clock options:

3. VOUT LCD R1..R5 20K (ohm) VOUT
R=33K (VDD=5.0V)
R=18K (VDD=2.7V)
0SC1 0SC2 0SC1 0SC2
R Clock
(VDD=5V) (VDD=5V)

800 900
~ 70606 8006
< 2700
S 600 N \
- I 600

506 «

408 — 506

i \ 400
2006 — 2006
106 106
0 : 0 :
© v H e & & O © v H e & & O
( K) ( K)
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ST7920

Vss
e CapiM J
* T VD2

CaplP

Cap2M

X—| Cap2P

Vout Cap3M

Vout

Vout Unit: V
10
9
8
7
6
5
4
3
2
1
0
N O N T - TP A S O L A
2 VD2 Vout
Notes:
20k(ohm)

4.7uf
Panel size 80mm * 28mm (check display)
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ST7920

ST7920 8- 4- PSB
PSB 17 8/4- “ 0
ST7920 8- DR
IR DR DDRAM/CGRAM/GDRAM  IRAM RAM
DR RAM
RS RW 4
RS RW
L L  MPU IR
L H BF AC
H L MPU DR
H H MPU DR
BF
BF “ 1’
BF BF “ 0 ST7920
ST7920
BF
AC
AC DDRAM/CGRAM/IRAM/GDRAM IR
DDRAM/CGRAM/IRAM/GDRAM AC RS “ 0
RW “ 17 AC DB6 DBO
ROM (CGROM) ROM HCGROM
ST7920 ROM 8192 16x 16 126 16x 8
DDRAM DDRAM CGROM
RAM (CGRAM)
ST7920 RAM 16x16
CGRAM CGRAM DDRAM
ICON RAM IRAM
ST7920 240 ICON 15 IRAM IRAM 16
IRAM IRAM D15 D8

D7 DO

C3.2
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ST7920

RAM DDRAM
RAM 64x2 4 16 64 RAM
CGROM HCGROM CGRAM ST7920 HCGROM
CGRAM CGROM DDRAM 0000H 0006H
CGRAM 02H 7FH Al
BIG5 A140 D75F GB(A1A0 F7FF)
1. 8 DDRAM 02H 7FH
2. CGRAM 16 DDRAM 0000H 0002H 0004H 0006H
3. 16 DDRAM
A140H D75FH (BIG5) , A1AOH F7FFH (GB)
16 DDRAM D15 D8
D7 DO
Table 5 CGRAM DDRAM
CGRAM Address conuter ( Table 4)
80 | 81 | 82 | 83 | 84 | 8 | 8 | 8 | 88 | 8 | 8A |88 |8 | 8 | 8E | 8F
HILIHLHL|H HLIHLHLHLH/LHLHLHLIHL/HL|H/LIH|L
Slijtjrjo|n]i|X T 9120
( )
/ Table4

C3.2
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ST7920

RAM GDRAM
RAM 64x32 ( RAM
RAM GDRAM
) 8 RAM
RAM
1. Y RAM
2. X RAM
3. D15 D8 RAM  ( Bytes)
4. D7 DO RAM  ( Bytes)
Table-8
LCD
LCD 33 common 64 segment LCD
64 segment 33 common common
segment
/
ST7920 (address counter)

C3.2 12/54
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ST7920

CGRAM

5/4/3|2/1|0

CGRAM | CGRAM

0/0]0|0]|0]0|0|0|0|1|0|0]0Of1]|1|0|0|0O|0O|O
0/0|0|1)1]1j1}|2/1)1]1|0]|0f1]0|0|0|0O|0O|O
0/0]1|0]|0|0|0|21|0|0|0|0]0Of1]|0|0|0|1|0O|0O

0/0]1|1]|0|0|0|1|0|0|0O|O|Of1]|2|2|21|2|1|0

0/1]0/0]|0|0f1]0|0|1|0|0]2|0|0|0|0|1|0O|0O
0/1|0{1]|0|0f1}21[1]1]0/0]2|0]|0|0|0|1|0O|O
0/1]1|0|0|1|1]|0|0|1|0f1]0f1]|0|0|1]0|0O|O
0/1]1|1)1]0/1]|0|0|1]1|0|0Of1]|0|0|1|0|0O|O

1|0/0|0(0]|0|1/0]|0}1]0|0]|0|1|0]|21|0/0|0|0
1|0/0|1[0]|0|1/0]|0{1]0|0]|0|0|0]|1|0/0|0|0
1|0/1]|0{0]|0|1/0]|0}1]0|0]|0|0}1]|0|0|0|0|0
1|0/1]1(0|0|1]1]1|1]0|0]|0|0}1]|0|0/0|0|O
1|1/0|0[0]|0|1|0]|0}1]0|0]|0|1|0]|0|0|0|0|0
1|1]0|/1[0]|0]|0|0]|0|0]|0|0]1]|0|0]|0|0|0|0O|O
1|1/1]0{0]|0]|0|0]|0|0]|0|1]0|0|0]|0|0|0|0|0
1{1/1]1[0]j0]|0/0]|0|0]|0|0]0]|0|0]|0]0|0|0|0
0/0|0|0]|0|0|0|0f1]1|0|0]0|0O|0O|0O|0O|2|1|0
0/0|0|1]|0|0|0|21[1]0|1|0]0|0|0]0|0|1|0O|0O
0/0]1|0|0|0f1]|0|0]|0|0f1]0|0|1|1]|0|2|0O|0

0/0]1|1)|0|1|0|2[1}1|0f1]2|0|21|0|0|2|0O|0O
0/1]10/0|1]0/0|0|0]|0|0|0]21|0|21|0|0|2|0O|0O
0/1/0{1)|0|1j1}|2(1)1|1|1]0|0|1|0|0|1|0|0
0/1]1]0|0|1|0|0|0]|0|0f1]0|0|1|0|0|1|0|0O
0/1)1|1)0|1j1}|2(1)1|1|1]0|0|1|0|0|1|0O|0

1|0/0|0[0]1]|0/0]|0|0]|0|1]0|0|1]|0|0j1|0|0
1|0/0|1(0|1]1/1]1|1]1|1]|0|0}1]|0|0/1]0|0
1|0/1]|0{0]1]|0/0]|0|0]|0|0]|0|0|1]|0|0}1|0|0
1|0{1|1[0]1|2|1]21|1}2|1}1|0] |0]0Oj1]0|O

1|1/0|0f1]0|1/0]|0|0]|0|0]1]|0}1]|0|0/1|0|O
1/1/0|1f1]0|21/1]1|1]21|1}1]|0|0|2[1|1|0/0
1|1/1]|0f1]0|1)0|0|0]|0|0]1]|0|0]|0}1|0|0|O
1{1/1]1[0]j0]|0/0]|0|0]|0|0]0]|0|0]|0]0|0|0|0

DDRAM

B|B|B|B|(B|B|B|B|B|B|D|D|D|D|D|D|D|D|D|D|D|D|D|D|D| D

X| 00 |X| 00

X| 01 [X] 01

B15~B4 |3|2|1|0(5|4|3|2|1|0]1{1|1|1|1|1({9|8|7|6|5|4|3|2|1|0

0

0

CGRAM

CGRAM

DDRAM

Table5

@

CGRAM

2

1

(

1. DDRAM
2. CGRAM

16

16

OR
CGRAM

16

15

15 (

DDRAM 15

CGRAM

4.

2003/08/29
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ST7920

ICON RAM

"o,

AC3....AC0

SR
IRAM

ICON RAM

>
0
W

AC2

AC1

ACO| D15

D14

D13

D12 | D11 | D10

D9 | D8

D7

D6

D5

D4

D3

D2

D1

DO

0

0

SEGO

SEG1

SEG2

SEG3 | SEG4 | SEG5

SEG6 | SEG7

SEG8

SEG9

SEG10

SEG11

SEG12

SEG13

SEG14

SEG15

SEG16

SEG17

SEG18

SEG19 | SEG20 | SEG21

SEG22 | SEG23

SEG24

SEG25

SEG26

SEG27

SEG28

SEG29

SEG30

SEG31

SEG32

SEG33

SEG34

SEG35 | SEG36 | SEG37

SEG38 | SEG39

SEG40

SEG41

SEG42

SEG43

SEG44

SEG45

SEG46

SEGA47

o O |[©o |o

SEG48

SEG49

SEG50

SEG51 | SEG52 | SEG53

SEG54 | SEG55

SEG56

SEG57

SEG58

SEG59

SEG60

SEG61

SEG62

SEG63

SEG64

SEG65

SEG66

SEG67 | SEG68 | SEG69

SEG70 | SEG71

SEG72

SEG73

SEG74

SEG75

SEG76

SEG77

SEG78

SEGT79

o |O

SEG80

SEG81

SEG82

SEGB83 | SEG84 | SEG85

SEG86 | SEG87

SEG88

SEG89

SEG90

SEG91

SEG92

SEG93

SEG94

SEG95

i

SEG96

SEG97

SEG98

SEG99 | SEG100

SEG101 [ SEG102 [ SEG103

SEG104

SEG105

SEG106

SEG107

SEG108

SEG109

SEG110

SEG111

o [0 | | | |o |o |o

i

SEG112

SEG113

SEG114

SEG115 | SEG116

SEG117 | SEG118 | SEG119

SEG120

SEG121

SEG122

SEG123

SEG124

SEG125

SEG126

SEG127

SEG128

SEG129

SEG130

SEG131| SEG132

SEG133 [ SEG134 [ SEG135

SEG136

SEG137

SEG138

SEG139

SEG140

SEG141

SEG142

SEG143

o |O

SEG144

SEG145

SEG146

SEG147 | SEG148

SEG149 | SEG150 | SEG151

SEG152

SEG153

SEG154

SEG155

SEG156

SEG157

SEG158

SEG159

i

SEG160

SEG161

SEG162

SEG163 | SEG164

SEG165 | SEG166 | SEG167

SEG168

SEG169

SEG170

SEG171

SEG172

SEG173

SEG174

SEG175

i

SEG176

SEG177

SEG178

SEG179 | SEG180

SEG181 | SEG182 | SEG183

SEG184

SEG185

SEG186

SEG187

SEG188

SEG189

SEG190

SEG191

o

SEG192

SEG193

SEG194

SEG195 | SEG196

SEG197 | SEG198 [ SEG199

SEG200

SEG201

SEG202

SEG203

SEG204

SEG205

SEG206

SEG207

o |O

[N

SEG208

SEG209

SEG210

SEG211 | SEG212

SEG213 | SEG214 | SEG215

SEG216

SEG217

SEG218

SEG219

SEG220

SEG221

SEG222

SEG223

o

SEG224

SEG225

SEG226

SEG227| SEG228

SEG229 [ SEG230 [ SEG231

SEG232

SEG233

SEG234

SEG235

SEG236

SEG237

SEG238

SEG239

[N

C3.2

Table6

ICON RAM

Segment

[

'r_u

o |

L = Ml
H

¥

L || e |

He

F

3
r

= ] B

N

£ 4 |[IF
I

m

| e ||

| L[| e || e || D[

[ ||

3 |

ard =8 R N {RsB{ B~ |

jmin

s

=Ardlilwlis

=
Q

=1 (| O] || P || 3 (| M0

=R =02 S| | £
o 2| =l =B == R W

@0 [ ER O] G |

.
q]
S
4
D
T
a
t

= |0 & A

rIFAEA RN - 15

£ [ =[O~

ainl Il | -

w2 -]

l o
P . = - L
Table7 16x8
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GDRAM

NVHao

©O~NOUAWN R O

Table8

|b15|bl4|b13| L

GDRAM

15/54
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ST7920

ST7920
1. (RE=0: )
RS | Rw |DB7|DB6|DBS|DB4|DB3|DB2|DB1|DBO (540K HZ)
DDRAM "20H" DDRAM
ololo|o|lo]o|lo|lo]o]1 16ms
AC  "OOH"
DDRAM AC _ "OOH"
ololo|lo|lo]o|lo|lo]1]x 72us
DDRAM
ololo|o|lo]o|o|1]|um]|s 72us
D=1 ON
/0000001DCB=1: ON 72us
B=1: ON
ololo|lo|lo]1]|sc|rRL]X]| X 72us
DDRAM
DL=1 8BIT
0 DL=0 4BIT
olo|o|o|1]|DL]|X X | x 72us
RE RE=L:
RE=0:
CGRAM AC
CGRAM | 0 | 0 | 0| 1 |Acs|aca|acs|acz|aci|aco 72us
SR=0 ( RAM
0 DDRAM AC
DDRAM | 0| 0| 1 AC5|AC4|AC3|AC2|ACL|ACO 72us
AC6 ACB 0
BF 0 | 1 | BF |Ace|acs|aca|aca|acz|aci|aco A Ous
RAM
1|0 |D7|D6|D5|D4a|D3|D2|D1|DO 72us
RAM (DDRAM/CGRAM/IRAM/GDRAM)
RAM RAM
1| 1|D7|D6|D5|D4a|D3|D2|D1|DO 72us
(DDRAM/CGRAM/IRAM/GDRAM)
c3.2 16/54 2003/08/29




ST7920

2: (RE=1: )
RS | RW | DB7|DB6|DB5|DB4|DB3[DB2|DB1|DBO (540KHZ)
ololo|o|lo]o|o|lo]o]1 72us
(Com1..32 , Com33ICON )
SR=1:
RAM ololo|lo|lo]o|o|o]|1]sR|SR0 IRAM  ( ) 72us
SR=0: CGRAM )
4
ololo|o|lo|o|o|1]|R|Ro|RLRO 00 72us
DL=1 8BIT
DL=0 4BIT
1 RE=1:
olo|o|o|1]|DL|X G|lo 72us
RE RE=0:
G=1 : ON
G=0 : OFF
SR=1: AC5~ACO
IRAM o| o o| 1 |Acs|acalac3|acz|aci|Aco 72us
SR=0: AC3~ACO  ICON RAM
GDRAM AC
(
0| 0] o |acslacz|aci|aco
olo]1 ) 72us
RAM 0 |Acs|aca|aca|acz|aci|aco
AC5...ACO
AC3...ACO
1. ST7920 ST7920 BF BF 0
BF
2. “ RE” “ RE”
" RE” “ RE”
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(Register flag) (RE=0: )
RS [RW |DB7|DB6|DB5(DB4|DB3|DB2|DB1|DB0O
0 0 0 0 0 0 0 1(I/D| S
,DDRAM AC 1
1|0
0 0 0 0 0 0 1 D| C B
, ALL OFF
! olol|o
0 0 0 0 0 1 |SC|RL| X | X
X | X
0
0 0 0 0 1 (DL| X X | X
RE 8BIT MPU ,
1 0
(Register flag) (RE=1: )
RS | RW |DB7|DB6|DB5|DB4|DB3|DB2|DB1| DB0
0 0 0 0 0 0 0 0 1| SR
RAM IRAM or CGRAM
0
0 0 0 0 0 0 0 1 |R1| RO
0|0
1
0 0 0 0 1 |DL| X G 0
RE OFF
0
C3.2 18/54
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[
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojo|Jjojo|lo|lOoOfOfOfOf1
Code
DDRAM "20H" (space code) DDRAM AC  "OOH",
AC 1
[
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 0 1 X
Code
DDRAM AC "00H"
[
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 0 0 1]|I/ID| S
Code
I1/D :
I/D="1", ,DDRAM AC 1
I/D="0", ,DDRAM AC 1
S
S I/D DESCRIPTION
H H
H L

C3.2 19/54
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C3.2

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0 0 0 0 0 0 1| D|fC]|B
Code
. ON/OFF
ON/OFF
D="1", ON
D="0", OFF, DDRAM
ON/OFF
c="1", ON.
c="0", OFF.
ON/OFF
B="1", ON,
B="0",. OFF
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 0 1 |SC|RL| x X
Code
DDRAM
scC R/L |Description AC Value
L L AC=AC-1
L H AC=AC+1
H L (display) , AC=AC
H H (display) , AC=AC
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[
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 0 1 |DL| X |RE]| X X
Code
DL : 4/8BIT
DL ="1", 8BIT MPU
DL ="0", 4BIT MPU
RE :
RE="1",
RE ="0",
RE DL DL RE
® CGRAM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 1 |AC5]| AC4| AC3|AC2|AC1l | ACO
Code
CGRAM AC
AC OOH..3FH
SR=0 ( RAM )
] DDRAM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 1 [AC6|AC5| AC4| AC3|AC2|ACL|ACO
Code
DDRAM AC .
AC 80H..8FH
AC 90H..9FH
AC AOH..AFH
AC BOH..BFH
(] BF
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 1 BF | AC6| AC5| AC4 | AC3|AC2[AC1| ACO
Code
BF
C3.2 21/54
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BF:“].”, BF:“O”

® RAM

RS RwW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1| 0 |D7|D6|D5|D4|D3|D2|D1|D0

Code
RAM (AC)
RAM (CGRAM,DDRAM,IRAM...... ) (2-Bytes) BYTE
AC
o RAM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
1 1 |D7|D6|D5|D4|D3|D2]|D1]|DO0
Code
RAM , (AC)
(CGRAM,DDRAM,IRAM.....) DUMMY READ
DUMMY READ DUMMY READ
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[ )
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojloflo]Joflo]J]ofo]l]o]oOo|1

Code
RAM

[ ) RAM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojlolo]J]o|lo]Jofo]O|1]|SR

Code
SR="1",
SR="0", IRAM ( ) CGRAM ( )

[

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojlolo|Jofo|]Oo|O|1]|RL|RO
Code
4
R1,RO 00

R1 RO |Description

L L

L H

H L

H H

C3.2 23/54
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®
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0] 0] 0]0]|1|DL|fXx |[RE[G]| X
Code
DL : 4/8BIT
DL ="1", 8BIT MPU
DL ="0", 4BIT MPU
RE:
RE="1",
RE="0",
G:
G="1", ON
G="0", OFF
RE DL, G DL G RE FLAG
(] IRAM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 0 1 |AC5|AC4| AC3|AC2([AC1|ACO
Code
SR=1: AC5~ACO
SR=0: AC3~ACO  ICON RAM
o RAM
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
0 0 1 0 |AC5|AC4|AC3|AC2|ACL1|ACO
Code
GDRAM AC
( )
AC5..ACO
AC3...ACO
RAM AC X ) , =0FH O00H
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PSB

C3.2

ST7920 DL FLAG 8- 4-

(RS,RW , E, DB0..DB7)

(CGRAM,DDRAM,IRAM.....) DUMMY READ
DUMMY READ DUMMY READ
4 DB7~-DB4
DB7~DB4 4 DB3~DBO DB7~DB4
4- DB3~DBO

RS /
R/W / \
) /\ /\_/\
DBO-DB7 >< >< >< >< MX

Instruction Dummy RA

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

RS /
R/W / \_
E / J \ / o/ |2

Upper Low Upper Low Upper Low

DBO-DB7 sbicybit )X it X ity

Instruction Dummy RAM

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer
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PSB ST7920
SCLK
ST7920
SCLK
SCLK SID
ST7920 SCLK
RS
RW RS
DB7~-DB4
LSB

SID
CS CS
CS ST7920
ST7920
CS
ST7920 /
1
RW
LSB 4 DB3~DBO

CSJ

L

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

Bit string

(_ngher
: data

(_ 1°* byte _>(_

4_ Lower >
: data

’1 1 1 1 1‘RWNRS}O‘D7~D6~D5~D4’O 0 O O‘DSNDZNDlNDO}O 0 0 O /_

‘(Wnchronlzmg '

2"(“ byte _)

Timing Diagram of Serial Mode Data Transfer

C3.2
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8051

;. Writedatafrom A into INSTRUCTION Register

WRINS:

C3.2

SETB
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
CLR
SETB
CLR
SETB
CLR
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
CLR

Cs

SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SID, A7
SCLK
SCLK
SID, A6
SCLK
SCLK
SID,A5
SCLK
SCLK
SID, A4
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SID, A3
SCLK
SCLK
SID,A.2
SCLK
SCLK
SID,A.1
SCLK
SCLK
SID,A.0
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
Cs
DLY8

;SID=1

; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

; READ DATA FROM SID
; READ DATA FROM SID

;SID=A7
; READ DATA FROM SID

;SID=A.6
; READ DATA FROM SID

;SID=AS5
; READ DATA FROM SID

;SID=A4
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID

;SID=A3
; READ DATA FROM SID

;SID=A.2
; READ DATA FROM SID

;SID=A1
; READ DATA FROM SID

;SID=A.0
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

; READ DATA FROM SID
; READ DATA FROM SID

; READ DATA FROM SID

27/54

;. Writedatafrom A into DATA Register

WRDATA:

SETB
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
CLR
SETB
CLR
SETB
SETB
CLR
CLR
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
CLR

Cs

SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SID
SCLK
SCLK
SID
SCLK
SCLK
SID
SCLK
SCLK
SID, A7
SCLK
SCLK
SID, A6
SCLK
SCLK
SID,A5
SCLK
SCLK
SID, A4
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SID, A3
SCLK
SCLK
SID,A.2
SCLK
SCLK
SID,A.1
SCLK
SCLK
SID,A.0
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
Cs
DLY8

;SID=1

; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

;SID=1
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

;SID=A7
; READ DATA FROM SID

;SID=A6
; READ DATA FROM SID

;SID=A5
; READ DATA FROM SID

;SID=A4
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

; READ DATA FROM SID
; READ DATA FROM SID
; READ DATA FROM SID

;SID=A3
; READ DATA FROM SID

;SID=A2
; READ DATA FROM SID

;SID=A.1
; READ DATA FROM SID

;SID=A.0
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

; READ DATA FROM SID
; READ DATA FROM SID

; READ DATA FROM SID
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CGROM HCGROM
ST7920 ICPad (Pind>CLK Pin5>TT1 Pin6>TT2) CHECK SUM CGROM,HCGROM

(p49)

CHECK CGROM(TT1=0 TT2=1)

ST7920 check sum RESET ( TT1 TT2 Height)
CGROM ( TT1 Low TT2 Height) CLK 655360
( CLK Height )
ST7920 check sum CLK  Height CLK Low FFH

=2Y0 Y1 Y2 Y3

=1
5 &
hsl
&S CLKSTART
TT1 $,A/
‘ 1 2 3 4 65535) 65535 655359  65536()
CLK o L ] L | R T N Y

: -~ N -~ N -~ N -~ N
': j / \ \ \
Databus___} FF X DO X FFX D1 XFF X D2 X FF X D3 X(FF FFXYOY1Y2Y3)
-. f =7 Nr— =7 =7
/

Table 4
CGROM 4
(Font) YO Y1 Y2 Y3
1 Big5 (0A) 38 88 cc F1
2 GB (0B) 9D 81 79 29
3 oC FD 6F B5 85
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CHECK HCGROM(TT1=1 TT2=0)

ST7920 check sum RESET ( TT1 TT2 Height)
CGROM ( TT1 Height TT2 Low) CLK 10240
( CLK Height )
ST7920 check sum CLK  Height CLK  Low FFH
2Y0 Y1 Y2 Y3
=
2
&)
3 Ol
el
224y CLK START
TT 1'.-"”"":.:;/
TT2 R S Sl St
' 1 2 3 4 7 10237) 10238 110239
CLK o L L1 [~ Y A — — —
i ~ N ~ N ~ N ~ N
: / \ / \ / \
Dat a D FS( DOF N WINFE X DXFFX D3FF (YOKF (T NFXTZY KF3) FF
L N -7 -7 <7
Table 4
HCGROM 4
(Font) YO0 Y1 Y2 Y3
1 Big5 (0A) B5 11 B5 11
2 GB (0B) B5 11 B5 11
3 Ve B5 11 B5 11

C3.2
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TT1 TT2 RESET
TT1 TT2 (CGROM  HCGROM)
(CLK)Pin4
DO D7 CHECK SUM
( ) CHECK SUM

655360

10240

HRTT1 FITT2 &5
Height » EERNIBET
Bas

EEHOCGROMEX
CGROM #Ei=t,

CLK 8Bath

'

RERRIUEER

C3.2 30/54 2003/08/29




ST7920

8051 CGROM HCGROM

=kExEAEEAAAAAAAAAAA A A A A A A A A A ddhhhd -

CLK
TT1
T2
TT3
T4
TT5

STACK
FUNC

RESET:

CGROM:

CN4:
CN3:
CN2:

CN5:
CN6:

CN7:
CN8:
CN9:

C3.2

*

=kkhhkkrhkhkkhhkhkhkhhkhkhhkhrhhkihhikhhikhhkik-

CHECK_ROM

- K AR AR AAKAAKAAAKA KA AAAAAAA A KA AA AKX, -

mkkhkkrkhkkhkhkhkhkhhkhkhhkhrhkhihhkikhhikhhkkik-

0* PIN
REG P3.5
REG P3.0
REG P3.1
REG P3.2
REG P3.3
REG P3.4

;CHECK CGROM FLAG
;CHECK HCGROM FLAG
;ERROR FLAG

=kExEAEEAAAAAAAAAAAA A A A A A A A A A ddhhdk -
’ ’

-x

=kkhhkkkhhkhkkhhkhkkhkhhkhkhhkhkhhkhkihhkihhkikikkikx
’

’
=kkkkkhkhkkkhhkhkkhkhhkhkhhkhkrhkhkihhkihhkikikkikx
’

ORG
AJMP

RAM

’
B e S e e S e S S S e e S e S e
’

EQU
EQU

00H
RESET

*-

=kExEAEEAAAAAAAAAA A A A A A A A A A A ddhhhk -

’
-k

PROGRAM START

=kExEAEEAAAAAAAAAAA A A A A A A A A A A dhhdk -

MOV
MOV
MOV

SP,#STACK

P1,#FFH
P3,#FFH

=kExEAEAEAAAAAAAAAAA A A A A A AR A A dddhdhdd -

*

mkkhkkkhkhkkkhkkhkhkkhkhhkhkhhkhrhkhkihhikhhikhhkik-

*

CHECK_CGROM

- K AR A AAAKAAAAAKA KA AAA KA AKX KA AA AKX, -

mkkhhkkhhkhkkhkkhkhkkhkhhkhkhhkhrhkhkihhikhhikhhkik-

SETB
SETB
CALL
CLR

SETB
CALL

-%

Mov
Mov
Mov
CLR
SETB
DJINZ
DJINZ
DINZ

Mov
Mov
CLR
SETB
DJINZ
DJINZ

Mov
Mov
Mov
CLR
SETB
DJINZ
DJINZ
DJINZ
CLR

TT1
T2

DELAY_100US

TT1
CLK

DELAY_100US

- K Ah A A AAAAA AT ARA A AR AR AR A A hAhA*
’

start counter

’
B e e S e S S e S S S e e S S S e
I

R3,#9
R2,#0
R1,#0
CLK
CLK
R1,CN2
R2,CN3
R3,CN4

R3,#0
R2,#255
CLK

CLK
R2,CN6
R3,CNS

R3,#63
R2,#2
R1,#2
CLK
CLK
R1,CN9
R2,CN8
R3,CN7
CLK

;TTl,TTZ SET HIGH (RESET)
;Wait Reset 100us
;TT1=LOW TT2=HIGH ( CHECK CGROM)

Kmmom
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ERRORC:

HCGROM:

N4 :
N3:
N2:

N5:
N6:

C3.2

SETB
CLR

A,P1
A,#FDH,ERRORC
CLK

CLK

A,P1
A,#6FH,ERRORC
CLK

CLK

A,P1
A,#B5H,ERRORC

CLK

CLK

A,P1
A,#85H,ERRORC
CLK

T3

HCGROM

;Counter 655357

:A=Y0

;COMPARE YO DATA
;Counter 655358

A=Yl

;COMPARE Y1 DATA
;Counter 655359

A=Y2

;COMPARE Y2 DATA
;Counter 655360

:A=Y3

;COMPARE Y3 DATA

IF OK CLR TT3

;IF CGROM CHECK ERROR CLR TT5

=kkhkkkhkhkkhkhkhkhkhhkhkhhkhrhkhkihhkikhhkikhhkik-

B R R R R T R E L e
=kExEAEEAAAAAAAAAAA A A A A A A A A A ddhhdd -

*

B e S S e e S S S S e e S e S e
3

SETB
SETB
CALL
CLR

SETB
CALL

=kkhkkhhkhkkhhkhkhkhhkhkhhkhrhkhkihhkikhhkikhhkik-
’

-%

’
mkkhhkkhhkhkkhhkhkkhkhhkhkhhkhrhkhkihhkikhhkikhhkik-

Mov
Mov
Mov
CLR
SETB
DINZ
DJINZ
DINZ

Mov
Mov
CLR
SETB
DINZ
DINZ

Mov
CLR
SETB
DJINZ

CHECK_HCGROM

TT1
172
DELAY_100US
T2
CLK
DELAY_100US

start counter

R3,#9
R2,#32
R1,#32
CLK
CLK
R1,N2
R2,N3
R3,N4

R3,#32
R2,#31
CLK
CLK
R2,N6
R3,N5

R2,#30
CLK
CLK

A,P1
A,#B5H,ERROR
CLK

CLK

A,P1

;TTl,TT2 SET HIGH (RESET)
;Wait Reset 100us
;TT2=LOW TT1=HIGH ( CHECK HCGROM)

P

;Counter 10237
2A=YO0

;COMPARE YO DATA

;Counter 10238
SA=Y1
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CINE
CLR
SETB
Mov
CINE
CLR
SETB
Mov
CINE
CLR
CLR
AJMP
ERROR:
CLR
AJMP

A,#11H,ERROR
CLK

CLK

A,P1
A,#B5H,ERROR
CLK

CLK

A,P1
A,#11H,ERROR
CLK

T4

$

TT5
$

=kkkkkhhkhkkhkhkhkkhkhhkhkhhkhkrhkhkihhkihhkikikkikx
’

-%

DELAY TIME 100US

*

;COMPARE Y1 DATA
;Counter 10239

A=Y2

;COMPARE Y2 DATA
;Counter 10240

‘A=Y3

;COMPARE Y3 DATA
;IF HCGROM CHECK OK THEN CLR TT4

;IF HCGROM CHECK ERROR THEN CLR TT5

=kkhhkkkhhkhkkhhkhkkhkhhkhkhhkhrhkhkihhkikhhikhhkik-

DELAY 100US

DEL_10 MOV
DEL 9 MOV
DINZ
DINZ
RET
END

C3.2

R6,#5
R7.#3
R7,$
R6,DEL_9

33/54

2003/08/29




ST7920

8-

POWER ON

Wait time >40ms
XRESET LOW— HIGH

A 4

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojlo|lo|oOo|1|1|X]|O0]|X]|X

Wait timp >100US

Function set ¢
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
0/0|O0|O0|1]1|X]|O0]|X]|X

|
Wait tirge >37uS

!

Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o|lo|o|O0|O0O|O|1|D|C|B

v
Wait time >100uS

v

Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o|lojo|o|lO0O|O|O|O]|O]|1

v
Wait time >10mS

Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o|lo|o|o0o|O0O|O|O|1]|Ib|S

) 4
Initialization end
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POWER ON

Wait time >40ms
XRESET LOW— HIGH

v

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|lo|O| 10| X|X|X]|X

Wait time >100uS
i

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
O|0|O0|O0|1|0]|X|X]|X]|X
0|0 | X |0 | X |X|X|X]|X]|X

A

Wait time >100uS

!
Display ON/OFF control

RS |R/W|DB7|DB6|DB5/DB4|DB3|DB2|DB1|DB0
0O0/0|0|]O0O]|]O0O|]O0 | X | X|X]|X
ojo0o|j1|D|C|B|X|X|X]|X

A,

Wait time >100uS

'

Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
0O|0|O0|O0|O0|O|X|X]|X]|X
O|lo0|O0|O0|O0|1|X|X]|X]|X

A

Wait time >10mS

|

Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
O|lo0|O0|O0|O0|O|X|X]|X]|X
O|O0|O0O|1|UD|S|X|X]|X]|X

Initialization end
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C3.2

Booster

Vout—ﬂ— VSS VDD
5.4V
+ O CaplM
+ T VD2
CaplP
VD2 x
CapzM
2.1V X— Cap2P
Cap3M
Vout
Vout
V/ss
VDD
/ Tres
et
Trw
XRESET pulse width Trw 10us
RESET start time Tres 50ns
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LCD
540KHZ

(/33 duty , 1/5 bias)

1 clock cycle time = 1.85us

1 frame = 1.85us x 300 x 33 = 18315us=18.3ms

30

Flalalal

VO -~

COM1

i

V1--
V2T

V3=~

0 clocks

VSS

VO—-

V277

V3 -+
V4—

VSS

COM2

VO

V1
V2~

V3--
Va--

VSS

COM33

SEGx
off

SEGx
on

C3.2
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Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Vb -0.3v to +55V
LCD Driver Voltage Vico -0.3V to +7.0V
Input Voltage VN -0.3V to Vppt+0.3V
Operating Temperature Ta -20°C to +85°C
Storage Temperature Tsro -55°C to +125°C
DC Characteristics (Ta=25°C,Vpp=27V — 45V)

Symbol Characteristics |Test Condition Min. | Typ. | Max. Unit
Vb Operating Voltage - 2.7 - 55 Y
Vieo LCD Voltage VO0-Ves 3.0 - 7 Y;

lcc Power Supply Current | fosc = 530KHz, Vpp=3.0V - 0.20 0.45 mA
Rf=18KQ
Vim1 Input High Voltage - 0.7Vop - Vb \YJ
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 \
(Except OSC1)
Vb2 Input High Voltage - Vpp—1 - Vb \YJ
(OSC1)
V2 Input Low Voltage - - - 1.0 \
(OsCy)
Von1 Output High Voltage lon =-0.1mA 0.8Vpp - Vb \YJ
(DBO - DB7)
Voi1 Output Low Voltage loo = 0.1mA - - 0.1 \%
(DBO - DB7)
Vonz Output High Voltage lon = -0.04mA 0.8Vpp - Vb \YJ
(Except DBO - DB7)
VoL Output Low Voltage loL = 0.04mA - - 0.1Vpp \
(Except DBO - DB7)
ILeak Input Leakage Current Vin=0V toVpp -1 - 1 uA
lsup | Pull Up MOS Current Vpp = 3V 22 27 32 A
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DC Characteristics (Ta=25°C,Vpp=45V-55V)

C3.2

Symbol Characteristics |Test Condition Min. | Typ. | Max. Unit
Vb Operating Voltage - 45 - 55 Vv
Vico LCD Voltage V0-Vss 3.0 - 7 \%

lec Power Supply Current | fosc = 540KHz, Vpp=5V - 0.45 0.75 mA
Rf=33KQ
Vi1 Input High Voltage - 0.7Vpp - Vb \%
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 V
(Except OSC1)
Vu2 Input High Voltage - Vpp-1 - Vb \%
(OsCy)
\ Input Low Voltage - - - 1.0 V
(OSC1)
Von1 Output High Voltage lon =-0.1mA 0.8Vpp - Vb \%
(DBO - DB7)
VoL Output Low Voltage loL = 0.1mA - - 0.4 V
(DBO - DB7)
Von2 Output High Voltage lon =-0.04mA 0.8Vpp - Vb \%
(Except DBO - DB7)
VoLz Output Low Voltage loL = 0.04mA - - 0.1Vpp \YJ
(Except DBO - DB7)
I eak Input Leakage Current Vin=0V toVpp -1 - 1 uA
lpup Pull Up MOS Current Vpp =5V 75 80 85 uA
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AC Characterigtics (Ta = 25°C, Vpp = 4.5V) Parallel Mode I nterface

C3.2

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

fex External Frequency |- 480 540 600 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |Pin E 140 - - ns
TrTr | Enable Rise/Fall Time [PinE - - 25 ns
Tas Address Setup Time |Pins: RSRW,E 10 - - ns
Tan AddressHold Time |Pins. RS,RW,E 20 - - ns
Tosw Data Setup Time  |Pins: DBO - DB7 40 - - ns
Th DataHold Time Pins. DBO - DB7 20 - - ns
Read Mode (Reading Data from ST7920 to MPU)
Tc Enable Cycle Time |PinE 1200 - - ns
Tew Enable Pulse Width |[Pin E 140 - - ns
TrTr | EnableRise/Fall Time [PinE - - 25 ns
Tas Address Setup Time |Pins: RSRW,E 10 - - ns
Tan AddressHold Time |Pins. RS,RW,E 20 - - ns
Tobr DataDelay Time |Pins: DBO - DB7 - - 100 ns
Th DataHold Time Pins. DBO - DB7 20 - - ns
Interface Mode with LCD Driver(ST7921)
Teown Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Teowe Clock Pulse with Low [Pins: CL1, CL2 800 - - ns
Test Clock Setup Time |Pins: CL1, CL2 500 - - ns
Tsy Data Setup Time  |Pin: D 300 - - ns
Tou DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M -1000 - 1000 ns
40/54




ST7920

AC Characteristics (Ta = 25°C, Vpp = 2.7V) Parallel Mode Interface

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

fex External Frequency |- 470 530 590 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time |PinE 1800 - - ns
Tew Enable Pulse Width |Pin E 160 - - ns
TrTe | Enable Rise/Fall Time [Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 10 - - ns
Tan AddressHold Time |Pins. RS,RW,E 20 - - ns
Tosw Data Setup Time  |Pins: DBO - DB7 40 - - ns
Th DataHold Time Pins; DBO - DB7 20 - - ns
Read Mode (Reading Data from ST7920 to MPU)
Tc Enable Cycle Time |PinE 1800 - - ns
Tew Enable Pulse Width |Pin E 320 - - ns
TsrTe | Enable Rise/Fall Time [Pin E - - 25 ns
Tas Address Setup Time |Pins: RS,RW,E 10 - - ns
Tan AddressHold Time |Pins. RS,RW,E 20 - - ns
Tobr DataDelay Time |Pins: DBO - DB7 - - 260 ns
Th DataHold Time Pins; DBO - DB7 20 - - ns
Interface Mode with LCD Driver(ST7921)

Teown Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Teowe Clock Pulse with Low [Pins; CL1, CL2 800 - - ns
Tesr Clock Setup Time |Pins: CL1, CL2 500 - - ns
Tsy Data Setup Time  |Pin: D 300 - - ns
Ton DataHold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M -1000 - 1000 ns
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C3.2

M PU ST7920
T ViHL N
RS Vil L
< JAS 4 TAH
R/W J
TPw TaH
E / e
=™ «— Tosw TH
DB0O-DB7 Val i d at a
< Tc
MPU ST7920
ViK1 I~
RS ViLl
< TAS L TAH
R/W AT
S_— TPw T
E / S
ToDR TH
DBO-DB7 Val i d at a
< Tc
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AC Characteristics (Ta = 25°C, Vpp = 4.5V) Serial Mode I nterface

Symbol Characteristics  |Test Condition Min. |Typ. [Max. |Unit
Internal Clock Operation
fosc OSC Frequency R = 33KQ 470 530 590 KHz
External Clock Operation
fex External Frequency |- 470 530 590 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us
Tseye Serial clock cycle |PinE 400 - - ns
Tshuw | SCLK high pulse width|Pin E 200 - - ns
Toaw | SCLK low pulse width |Pin E 200 - - ns
TsDs SID datasetup time  |Pins RW 40 - - ns
T<DH SID datahold time  |Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TCsH CShold time PinsRS 60 - - ns

AC Characteristics (Ta = 25°C, Vpp = 2.7V) Serial Mode I nterface

Symbol Characteristics  |Test Condition Min. |Typ. [Max. |Unit
Internal Clock Operation
fosc OSC Frequency R =18KQ 470 530 590 KHz
External Clock Operation
fex External Frequency |- 470 530 590 KHz
Duty Cycle - 45 50 55 %
TrTE Rise/Fall Time - - - 0.2 us
Tseye Serial clock cycle |PinE 600 - - ns
Tshuw | SCLK high pulse width|Pin E 300 - - ns
Toaw | SCLK low pulse width |Pin E 300 - - ns
TsDs SID datasetup time  |Pins RW 40 - - ns
TSDH SID datahold time  |Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TCsH CShold time PinsRS 60 - - ns
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AN
)

W
[H[j

NS

Input PAD: E (No Pull-up)

I
N

NS

Output PAD: CL1, CL2, M, D

AN
)

Rian)

ol

Rian)
Rian)

[ .

Input PAD: RS, RW(with Pull-up)

1/0 PAD: DBO-DB7

C3.2

AN Enable
7 MJ
ﬁ }—@‘ DATA
N
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2Line 16Chinese Word (32 COM x 256 SEG)

LCD

Dot Matrix LCD Panel
Com 1-32 wm@_uow_.ﬂmb »DL1 Seg H-mm_u_uw SDL1 Seg H.@m_u_u
VDD UPWQ VDD DL
DR DR
sHL1 ST7 92 &L sHL1 ST 792 &L
SHL 2 CL SHL 2 CL R
VSS M [€— VSS M [€—
VO v2  vs Ve v2 s
ST79 20,
VSE
CLR
CLE
M
\Y%
V1
V 2
<0
DBO- DB7 V4
o —AN—AN—AN—AN— A\ —0
Vec(+5VIyaY) Regsist®egsi st Regsi st Regsi st ®egsi st er

To MPU

NoORegsister=2.2K~10K

VR=1K~30Kohm

ohm
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CGROM HCGROM

®vdd

[

| RI |

R1=33k ohm,vdd=5V
R1=18k ohm,vdd=2.7V

Vdd PIN4
RS PINS

RW PIN6

RESET

ST7920

0OSC1

0SC2

Vss

CLK

TT1

TT2

1

P3.5
P3.0

P3.1

Vss

MCU

Vdd
vdd
<wg
R2
P3.2 f'x/\/\/l
R2
P3.3 f
R2
P3.4 f
R2=220 ohm, when vdd=5V

R2=70 ohm,when vdd=2.7V

If CGROM check OK then TT3 LED turn on ,else turn off
If HCGROM check OK then TT4 LED turn on ,else turn off
If CGROM or HCGROM check error then TTS LED turn on

,else turn off
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