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® 64x16-7 Y75 RAM (DDRAM #& % 16 - R ( Display clear)
FR x4 F) - VFEAEIER (Return home)
® 64 x256-F7 {é?ﬁ%ﬂ'%?ﬁ RAM (GDRAM) - B ffgj/gg&gﬂ ( Display on/off)
® 2M-ft5 ([I¥ A E] ROM (CGROM) A Hifit - WADERS /iE#  (Cursor on/off )
8192 {1 F 7] (16x16 %ﬂﬂ@) - ¥4 97 [} (Display character blink)
® 16K-H A H] ROM (HCGROM) A Hjft - AEE i ( Cursor shift)
128 il (3R] (168 Rifln) - A R ( Display shift)
® 64x16-ftn FE[E T RAM (CGRAM) - I PrbEE (Vertical line scroll)
® 16x16-F7n FEH 256%@3 ICON RAM (IRAM) - R FIEEA. (By_line reverse display )
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RESI RESO . CL1
- CL2
Reset | o , M
Circuit ] [
CLK »| Timing
Generator
PSB
l DOUT
- —_— »
Instruction
»| Register (IR) 4 COML to
RS__,| MmpPU Display 33/49- | | common | COVB3
Interface Data RAM Ly bit shift| ] Signal | —
RW_> (DDRAM) register Driver
E - 60 x 16 bits 7 —
— Instruction Ty
Decoder ||
| SEGL to
A SEGG64
64-bit 64-bit Segment
A shift latch Signal |4
Address register circuit Driver
Counter
DB4 to A A 4
DB7
> Input/
Output Data P R
DBO to | Buffer | 4| Register 4 LCD Drive
DB3 <> (DR) Voltage
Selector
< Busy 4
Flag
v v vy y
Graphic Half size Character Character A A
RAM Character Generator Generator Cursor
(GRAM) ROM RAM ROM Blink
1024 x 16 (HCGROM) (CGRAM) (CGROM) Scroll
bits 1024x16 bits 1024 bits 2M bits Controller
A y
Parallel/Serial converter
Vss > . and
Attribute Circuit
AN
VDD
L e,
XRESET
VO Vi V2 V3 V4
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7 R A B Hk: gm
WEE| 78 X Y W E X Y
I | VO |-2553 | 1812 39 | VD2 | -1306 | -1938
2 | VI | -2553 | 1688 40 | Crl | -1181 | -1938
3 | V2 | 2553 1562 41 | Cl2] | -1056 | -1938
4 | VXA | 2553 | 1438 2 | cpl | 931 | -1938
5 | VXB | 2553 | 1312 43| Cl4] | -806 | -1938
6 | VXC | -2553 | 1188 44 | C[5] | -681 | -1938
7 | V3 | 2553 | 1062 45 | Cl6] | -556 | -1938
8 | V4 | -2553| 938 46 | C[7l | -431 | -1938
o | VSS |-2553 | 812 47 | CI8] | -306 | -1938
10 | VDD | 2553 | 688 48 | Co] | -181 | -1938
11 |XRESET| 2553 | 562 49 | Co] | -56 | -1938
12 | CLI | 2553 | 438 50 | Cl1 | 69 | -1938
13 | CL2 | 2553 | 312 51| Cr12] | 194 | -1938
14 | VDD | 2553 | 188 52 | Cr3] | 319 | -1938
5| M | 259 & 53 | Cl14] | 444 | -1938
16 | DOUT | 2553 | -62 54| Cl5] | S69 | -1938
17 | RS | -2553 | -188 55 | Cll6] | 694 | -1938
18 | RW | 2553 | 312 56 | C[17] | 819 | -1938
19 | E | 2553 -438 57 | ClS] | 944 | -1938
20 | VSS |-2553 | -562 58 | C[19] | 1069 | -1938
21 | OSCI | 2553 | -688 59 | CR0] | 1194 | -1938
22 | 0SC2 | -2553 | -812 60 | C[21] | 1319 | -1938
23 | PSB | -2553 | -938 61 | C[22] | 1444 | -1938
24 | DO | 2553 | -1062 62 | C[23] | 1569 | -1938
25 | DI | -2553 | -1188 63 | CR4] | 1694 | -1938
26 | D2 | 2553 | -1312 64 | C[25] | 1819 | -1938
27 | D3 | -2553 | -1438 65 | CL6] | 1944 | -1938
28 | D4 | 2553 | -1562 66 | C[27] | 2069 | -1938
29 | D5 | -2553 | -1688 67 | C28] | 2194 | -1938
30 | D6 | 2553 | -1812 63 | C[20] | 2319 | -1938
31 | D7 | -2306 | -1938 69 | CI30] | 2553 | -1812
32 | XOFF | -2181 | -1938 70 | C[31] | 2553 | -1688
33 | VOUT | -2056 | -1938 71 | C[32] | 2553 | -1562
34 | CAP3M | -1931 | -1938 72 | CI33] | 2553 | -1438
35 | CAPIP | -1806 | -1938 73| SI64] | 2553 | -1312
36 | CAPIM | -1681 | -1938 74 | SI63] | 2553 | -1188
37 | CAP2P | -1556 | -1938 75 | S[62] | 2553 | -1062
33 | CAP2M | -1431 | -1938 76 | S[61] | 2553 | -938
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113 | S
114 | S
115 | S

241 | 569 | 1938
23] | 444 | 1938
221 | 319 | 1938

W | B | X Y AR Y
77 | S[60] | 2553 | -812 116 | S[211 | 194 | 1938
78 | S[59] | 2553 | -688 117 | S[20] | 69 | 1938
79 | S[58] | 2553 | -562 118 | S[19] | -56 | 1938
80 | S[57] | 2553 | -438 119 | S[18] | -181 | 1938
81 | S[56] | 2553 | -312 120 | S[17] | -306 | 1938
82 | S[55] | 2553 | -188 121 | S[16] | -431 | 1938
83 | S[54] | 2553 | -62 122 | S[15] | -556 | 1938
84 | S[53] | 2553 | 62 123 | S[14] | -681 | 1938
85 | S[52] | 2553 | 188 124 | S[13] | -806 | 1938
86 | S[51] | 2553 | 312 125 | S[12] | -931 | 1938
87 | S[50] | 2553 | 438 126 | S[11] | -1056 | 1938
88 | S[49] | 2553 | 562 127 | S[10] | -1181 | 1938
89 | S[48] | 2553 | 688 128 | S[9] | -1306 | 1938
90 | S[47] | 2553 | 812 129 | S[8] | -1431 | 1938
91 | S[46] | 2553 | 938 130 | S[7] | -1556 | 1938
92 | S[45] | 2553 | 1062 131 | S[6] | -1681 | 1938
93 | S[44] | 2553 | 1188 132 | S[5] | -1806 | 1938
94 | S[43] | 2553 | 1312 133 | S[4] | -1931 | 1938
95 | S[42] | 2553 | 1438 134 | S[3] | -2056 | 1938
96 | S[41] | 2553 | 1562 135 | S[2] | -2181 | 1938
97 | S[40] | 2553 | 1688 136 | S[1] | -2306 | 1938
98 | S[39] | 2553 | 1812
99 | S[38] | 2319 | 1938
100 | S[37] | 2194 | 1938
101 | S[36] | 2069 | 1938
102 | S[35] | 1944 | 1938
103 | S[34] | 1819 | 1938
104 | S[33] | 1694 | 1938
105 | S[32] | 1569 | 1938
106 | S[31] | 1444 | 1938
107 | S[30] | 1319 | 1938
108 | S[29] | 1194 | 1938
109 | S[28] | 1069 | 1938
110 | S[271 | 944 | 1938
111 | S[26] | 819 | 1938
112 | S[251 | 694 | 1938

[
[
[
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PAD Bl it
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1 8/4 'Jrﬂ!lzéff P
?‘“?ﬁé (R PRA i)
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Busy ~ b EHEV% ()
RS(CS*) 17 fiy R 1 EH* ﬂ"fira‘é (P poav)
i (f /Iﬂﬂbﬂfr%b“)
1L Fﬁil M’P
0: fifrH PRH-
%Fﬁ;ﬂﬁiﬂ’«?ﬂ (R HE L)
i 0: Bp*
RW(SID*) 18 iy i EL 1
i IR I e )
N S ! F e R BT U’rﬁir“)
E(SCLK*) 19 fr EEdkN & ijf i /lﬂﬂ*ﬂﬁé
F 4- 1 7 SR RIS F1f i ST7920 fi%]
~ e R &“ui'ﬂ il ] e R =gl DBTC T
D4 to D7 28~31 ﬁ /#’]?JJ, WXIL%#E ,[‘Ebug;ﬁﬁffﬁ%ﬁ ﬁl =8 [ll /“TELL‘H[ s ilzéﬁﬂ
JED (] .
[R4- 1 7 Gy sz{m[geﬁ PR pih ljST79207v'f%"r
DOtoD3 | 24~27 | fiij ™ /fil agresk &“ui'ﬂﬁﬂf' V e Rl o= 1Y HiT4-
f*ﬂiﬂﬂ, [V 1 % pEhED I‘P“J °
ééri o b
cL1 12 e %7 Segment ERFTIH E?ijjﬁleog'\r) OU??’ Segment BEE AR IV H I
CL2 13 et % Segment FREAE Eﬁﬁ?ﬁ?“' IFIHAEEIFYIIRYED (DOUT) puf
i ' ST i AR R M%?T Segment FREISEAY
Y 15 | f | e semenimp ([ PRES S AHE i
DOUT 16 i i Segment R | HEH 9 HIE A SEQmentE@é*J%EEUFIF/IJ?fH Hill
COMltO L B[ 1
COM33 40~72 ﬁﬂ ' LCD Common%%ﬁ’ﬁfw |
SEGl to [ Hr Lfr
SEG64 136~73 ﬁﬁjﬂf LCD Segment %yfﬁﬂf o
1~3 o - LCDFEVRI frl i i
VO to V4 78 V. -Fv4:r;V(£§4\)
Voo 10,14 it HF Voo: 2.7V %[ 5.5V
Vss 9,20 ik I VSS: 0V
Hiforfp ™ ﬁ‘ ﬁfiﬁﬁﬁﬁﬁﬁﬁ 71‘? ik
AT ™ L9 T R g OSCL
0SC1,0SC2 | 21,22 | fij* /f@i": I B ,WE“ I(540KHz) -
5V R=33K
2.7V R=16K
VOUT 33 Eial 53 g LCD i iyt Vil
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PAD o= it

& Fo7 N = ke et SR
AR I e -
CAP3M 34
CAP1P 35 . o
i e F] R R
CAPIM 36 | B H I iy
CAP2M 38
LCDI EJ{F‘*I,U ”d’l%ﬁlﬁrﬂﬁ'w
XOFF 32 ﬁm — NOR AL=HIGH
SLEEP MODE = LOW
CAP2P 37 — — l’%mf'j o]
VD2 39 iy * Y i EWJ%‘?‘: EAGi) K 3.5V)
VXA 4 —
VXB 5 fiy — (E BRI =] CRED)
VXC 6 —
Note:
1. VDD>=V0>=V1>=V2>=V3>=V4 must be maintained
2. Two clock options:
R=33K
( VDD=5V)
OSCl1 oSCc2 ‘ OSC1 OSC2
R C ock >
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ST7920H{l = 7 /i ]?ﬁr IR RS ¢ 8- iR 4- '*ﬁﬁéﬁ#l&'ﬂ& JIREREET = wf“h‘ﬁ‘ﬁPSB’%’ﬂ HE P
??iig*’ PSB?[H% “1” Eﬁkiﬁim8/4-ﬂ‘?u ;’?Elﬁiﬂ ’ﬂ "5[}% “0” Eﬁhf[ /[JJIEIEJEL
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(IR) ° m@ﬁ;{w[ﬂ"ﬁ; % (DR) p I' % 2VDDRAM/CGRAM/GDRAM/ JbIRAMﬁJ[}j ) (ﬁEHVE[@RAMﬁJ#ﬁ_P’ ﬁ";ﬂjﬁ?
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L H  @EiliepEie (BF) P IFrds (AC) FufyiE
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H H  MPURSYRETS A (DR) HIEH e
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N1 e i T Ak AL Wi i i e s Trszor
i R SE R U S ﬁ H I #ZVBF #WE

fbabErEraY (AC)

i EEHREER (AC) [ i DDRAM/CGRAM/IRAM/GDRAMV — iy fib g - FHI%J&#’ e 3 (IR) fedsigh >
I&F'E%‘Fv f7RLH * DDRAM/CGRAM/IRAM/GDRAME[fifE) - (0 IiFFFEEds (AC) fUfifiit jt%i *JJ[P , FilRSt “0” Ef
MRWEL “17 [ > faEE R (AC) U@ 1 ¥LE TV E(DB6 ~DBOf 1

¥ 3 E#E %+ ROM (CGROM)® % P4 EIROM (HCGROM)

ST7920 4 %[k + ROM it 8192 f[ 16 x 16 E’ﬁUHWJ Tl - 128 {fi 16 x 8 E’m B TR I T
fb 7oA R R %FﬁE HE E*' DDRAMRffol & U3 RIS ™ %] DDRAM = SRR |1 J“ff}ﬁ?(“ §CGROM
Fl R for B o 2B, fifj

:—yw@ 4% RAM (CGRAM)
ST7920 F A | 4 RAM H{H "] %ﬁﬁ%}' s (IPJ ) ﬁJﬁ T HEH PIRE 16x16 %ﬁ” FIE q%ﬁl[%u: it J
BRI E R O B 1S 2] CGRAM T [ CGRAM I E% Jﬂ&gJﬁjH DDRAM Ei7. 7 25 IH[

ICON RAM (IRAM)

ST7920 44 256 B ICON B » L3 lf11 16 77 9 IRAM A el » 55 52 IRAM S 111 16 ffi 5 A5 » 55
— i IRAM Eﬁ ﬂ?‘F’,glRAM FRsb il F Rl R URR RS o T A (D15~D8) F

FJ‘L A A (D7~D0) °
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4. ¥¥R] RAM (DDRAM)
B TR RAM SR 64x2 1 752 078 ] 3 S0 LI 4 7 16 % (64 ) Ofl 1 F BI7» )iy * 57 2Y RAM
[+ V15T %S CGROM » HCGROM % CGRAM [0 B  ST7920 fi' |8 = AF%] » 53 H[[hL4 i’y HCGROM
]~ CGRAM FE[ K [1v CGROM FE[ » = S BIAVEE » (117 DDRAM [ 1F * [LJ;'TF =42, . 0000H ~ 0006H Fm;;r;}
St U3 4% CORAM [IUf 125 02H~TFH [3RIEs ok i3 F et ot 51 *# ALT [Ljﬁf,ﬁ?ﬁj A
R R R A2 ORI RS 12 T 3R BIGS (A140~D75F)  GB(ALAO~FTFF) » ZEipt S 7
ﬁy[ﬁ\ :

Lo B4 P E] K 8 (A TR T DDRAM 1> #¥fil £ 02H~T7FH Ui -

2. H4 CGRAM F] : J§ 16 % 5 %[ f * DDRAM f[1 » 7iH #] 0000H » 0002H » 0004H > 0006H |7 -

3. B 1 4 1 16 & R " DDRAM i

fifi % AL40H~D75FH [IU3ifE(BIGS) , i1 ALAOH~F7FFH [IU3ifi(GB) «

K 16 5 A SRR 7 DDRAM = LSS [ O A OROR ks S iy (D15~D8) I (A
i (D7~D0) -
%EF{ Table 5 &+ CGRAM [iuft i+ DDRAM ¥ '] % %,Jﬁwl .

591 RAM (GDRAM)
AR RAM F{H 64x32 f[ﬁ”ﬂjﬁa’“ ﬁ JFE% (A jf“, 4 %L"é*qa' RAM fb41H) > f& i ') #Lﬁfu 256x64 E’mr A
MR T RISTEIE RAM - ¢ jf“ 7 2t GDRAM i Ji-i %f@[ i | %ﬂ“ i G FE ™ et O 7 3 PR
PR T R D ﬁz il 8 4 JUTERIZRATH RAM » i 'ﬂf*f%'e%é (AC) rfm - BT A
[ RAM [ BRI

1 CEHE PR (Y) B A RAM (o

2. FPROT EAR (X) f G RAM g

3. JFj D15~D8 i * Z RAM [i(f * 53~ {i Bytes)

4. JK D7~DO fi * £ RAM [i(f * 53 {if Bytes) «
AT F'J o TR rﬁjﬁ%?*afj% Table-8 -
LCD FEpyfRe
LCD E@;ﬂﬁ ZH M 33 common '] % 64 segment %ﬁ?&\ﬁﬁéﬁ LCD [=¥fy » segment e7f| - CGRAM/CGROM {1
i %] 64 P [V segment f[l,r/[JF'f JE£i FJ'" 33 ffi# common [[iji¥— ffi# common ﬁt‘&ﬁ%‘j » MY segment E’ﬁﬁl}iﬂ 6
R LIS ] segment BRI FREE

W T o
ST7920 HLHRIAE 1 I IS » F1% 45§ iR (address counter)iuffy f+47i¢: DDRAM [l g P41 1 -
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ICON RAM %YH]
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SEG55

SEG56

SEG57

SEG58

SEG59

SEG60 | SEG61

SEG62

SEG63

SEG64

SEG65 | SEG66 | SEG67

SEG68

SEG69

SEG70

SEG71

SEG72

SEG73

SEG74

SEG75

SEG76 | SEG77

SEG78

SEG79

SEG80

SEG81 | SEG82 | SEG83

SEG84

SEG85

SEG86

SEG87

SEG88

SEG89

SEG90

SEG91

SEG92 | SEG93

SEG94

SEG95

- (AC3~ACO)

SEG96

SEG97 | SEG98 | SEG99

SEG100

SEG101

SEG102

SEG103

SEG104

SEG105

SEG106

SEG107

SEG108[SEG109

SEG110

SEG111]

b

SEG112

SEG113|SEG114|SEG115

SEG116

SEG117

SEG118

SEG119

SEG120

SEG121

SEG122

SEG123

SEG124(SEG125

SEG126

SEG127|

2
T

SEG128

SEG129|SEG130|SEG131

SEG132

SEG133

SEG134

SEG135

SEG136

SEG137

SEG138

SEG139

SEG140(SEG141

SEG142

SEG143]

SEG144

SEG145(SEG146 | SEG147

SEG148

SEG149

SEG150

SEG151

SEG152

SEG153

SEG154

SEG155

SEG156(SEG157

SEG158

SEG159

SEG160

SEG161|SEG162|SEG163

SEG164

SEG165

SEG166

SEG167

SEG168

SEG169

SEG170

SEG171

SEG172(SEG173

SEG174

SEG175]

Icon RAM

SEG176

SEG177|SEG178|SEG179

SEG180

SEG181

SEG182

SEG183

SEG184

SEG185

SEG186

SEG187

SEG188(SEG189

SEG190

SEG19]]

SEG192

SEG193|SEG194|SEG195

SEG196

SEG197

SEG198

SEG199

SEG200

SEG201

SEG202

SEG203

SEG204|SEG205

SEG206

SEG207|

SEG208

SEG209SEG210|SEG211

SEG212

SEG213

SEG214

SEG215

SEG216

SEG217

SEG218

SEG219

SEG220(SEG221

SEG222

SEG223]

SEG224

SEG225|SEG226 | SEG227

SEG228

SEG229

SEG230

SEG231

SEG232

SEG233

SEG234

SEG235

SEG236|SEG237

SEG238

SEG239

MmM|OO|W@[>|o|o|vN|o|u|s|w|[N| (o

SEG240

SEG241(SEG242|SEG243

SEG244

SEG245

SEG246

SEG247

SEG248

SEG249

SEG250

SEG251

SEG252(SEG253

SEG254

SEG255]

Table 6
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I

W L0 1l Sl Gl [ =
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Table 8
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ST7920 HRH Py F I - FH A e 4 40

{97 1t (RE=0: §L4374%)

I _ 0
] L Ci !
RS |RW |DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0 (540KHZ)
B [Ff DDRAM fijfy "20H" - 2 &t DDRAM 9731 G
il fojojojofofojo|o]o0|1 A 4.6 ms
(AC) Z["00H"
] r%"“& DDRAM A B (AC) F{"00H" » % e
AiHEEt lojojojojojojofo|1|x]| — L N 72us
FEEBIPER R 5 SR ,ffjjr 7+d>#& DDRAM p\Jm"ﬁ’
YR IJ%JVE'”FJi B LR
ETRFE 000000 0| 1|UD]S 72us
E NN
LS. ON
s TR
0|lo0of0|O0]|]O0|O]|1|D]|C]|B]|C=1 HzON 72 us
I ) ,
B=1: e[/ [ ON

Ve iR A S PSR R S (e
oo ool o1 |siclre] x| x| _LFIA f L 72 us

%viﬁﬂﬁjﬂ gt DDRAM fit[ J'FL,

DL=1 8-BIT fE{j/i i
' 0 DL=0 4-BIT 4{ffl /i [
L 00001 DL|X X | X 72us
RE RE=1: #% iS5 =
RE=0: A48 p(=
r i CGRAM A 515 177 (AC)
CGRAM | 0 | 0 | 0 | 1 |AC5|AC4|AC3|AC2|AC1|ACO i 41 SR=0 e RAM b 512 72 us
w3 S 1 SR=0 (B2 Y b H-EY b 3115
i EniaX b TRl (deght uH-d Ldiis: t: )]
Er
i 0 ¢ DDRAM i SHE[ i HEH 7 (AC)
DDRAM | 0 [ 0 |1 AC5|AC4|AC3|AC2|AC1|ACO B 72us
AC6 AC6 [l E:4% 0
fib 3y
VIR VISR (BF) 1 (ISt £ g
FIV ERRE T S i > [FilFS
fit (BF) 71| 0 | 1 | BF |AC6|AC5|AC4|AC3|AC2|ACTIACO| IR fiF 0us
P SRR (AC) EJ[?J
b g
FvRIE] fo T ERIZITATRS RAM
1|0 |D7|D6|D5|D4|D3|D2|D1|DO 72us
RAM (DDRAM/CGRAM/IRAM/GDRAM)

FRAM 7 [ RAM Vg
1|1|D7|D6|D5|D4|D3|D2|D1|DO 72us
fofi (DDRAM/CGRAM/IRAM/GDRAM)
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f‘[—.l%ﬁeZ (RE=1: j’?%ﬁ—.lﬁ)

?"n = P
4 i i A
RS |RW |DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0 (540KHZ)
Fi= | o] 00| 000 0|0 |0 | L [ Faes B P f e as A et 72 us
FE Rt I SR=1: i * = SEIT i
RAM @41 0 | 0 | 0| 0| 0|0 [0 |0]|1|SR|[SR=0: " IRAM it i (% 51 4) 72 us
gy SR=0: ﬂ'cﬁfﬂ%ﬁg CGRAM ft i1 (L 4 7 4})
HE A SO SRS IR SRR é‘,’?
MEER oo 0|00 0|01 |Rl|RO|RLRO¥/IftE 00 Fh‘,':; — j-l,a;@ﬁ;@oglggag #Fg» 72 us
@ﬂjtﬁr—ﬁ]ﬁﬁ-"
SL=1: g fapgi -t
PEpfi=t ol 0o 0|0 |0|O|1]|SL|X]|X ) 72 us
SL=0: 3% it
DL=1 8-BIT {1
DL=0 4-BIT f{f /7
PR 1 RE=1: #A {5 & @ifE
) olo|lo|Oo|1]|DL|X G| o 72 us
:‘jrﬂ:r%%’it RE RE=0: ﬂifgl—ﬁ e
G=1 @i+ ON
G=0 %I OFF
Ers
f SR=1: AC5~ACO ET= i {58 i i1~
H
IRAM #4- 0 | 0 | 0 | 1 |AC5/AC4|AC3|AC2|AC1|ACO 72 us
SR=0: AC3~ACO £ ICON RAM &}~
FOSEnah g
FiHCGDRAM'H]_L'[J PEER (AC)
%f 1 HHE %‘7}“ o S GRLET R o A O
= Gl 0 | 0 | 0 |AC3|AC2|ACI|ACO F .
0|01 ﬁ'?if;rﬁltf et IJEMF—?JLP) 72 us
RAM - AC6|AC5|AC4|AC3|AC2|AC1|ACO
= [f1 i 410 AC6...ACO
< b ffET AC3...ACO
=
@ﬁ

’5[ ST7920 "< }J', 9 i > PR ’F*;FH ST7920 ] % P*E’”E[iﬁﬁ;{kﬁ: » A2V BF Bﬁfﬂﬁiﬁ BF Fji 50 R

BESFOR  URR  RE T B RS SR (B PR P R
ﬁﬁ’%ﬂgﬁm~ﬁﬁjpﬂﬁwiw 514 BT ORI 4 A T 4 0 -

2. CRE" SRR R S s ﬂﬂﬁﬂ’ﬁ@%“ E" 5 &’Ezwﬁq B AR T R IR
[&ZEF|VABRI “RE” b ,7\EI[ fit=] ﬁ[f' ”?J'l EHT T f% C TR o
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BAE 2R
o WikEET

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

ofofofofofofo|lO]O]1

Code

}i‘éj’ DDRAM i "20H"(space code) - =" ¢ DDRAM iy i 2y (AC )?U"OOH",E{?E‘ gﬂ?é}i’—j I/

¥
iﬁﬁ??,% ACpl

® [fhybEid

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

ofofofofofOofO|O]|1]Xx

Code

D @& "1t
f

Tt DDRAM (Uit 3 (AC) E["00H" » 25 ety SRR RE™ [ 5 SFEIRAF 427 1457 DDRAM o

VS

® ETREFL

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

ojofo)JojOfO]O]1(|UD]|S
Code

CR TRV R R ) R R
I/D : & -5 RS R R

Hi 1D ="1", Y| 7% DDRAM FHI FHIEH (AC) 11

Hi 1D ="0", Yl %7 DDRAM HHIIFHIH (AC) ¥d 1
S: BT H IR R

S /D DESCRIPTION
H H ([P
H L T
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® RITIEHIR

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

ofofofofofof1|D|C]|B

Code

mﬁruﬂz‘,@ﬂ@% WIS R 4 1% 1 ONJOFF
D : EiEfT ONIOFF {1t 7

i D="1" JEIEET ON
#i D ="0"JERT OFF {7 o7 DDRAM [ 3y

C: W% ON/OFF 7
i C="1" AR ON.
Hi C="0" JHAZETT OFF.

B: WeRH [ [1 ON/OFF
Hir B = "1 AR IR S [T ONRYAR s G i I o) | IR
B B ="0" JBHAR AL fEIR ~ 1 OFF

o UPREHT IS

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

ofofofOoOfO]|1|SC|RL|X]| X

Code

AR PSR R (P I T gl 12 o DDRAM [P

S/IC R/L |Description AC Value
L L iR = P AC=AC-1
L H T 72 AC=AC+1
H L [ (display)[pi = F2 @, 2 AR g7 e fl AC=AC
H H & (display)[p 7 72f, = AR L7 AC=AC
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® :")JFJZF%'”—&

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

0OjJo|JO]JO]|1]|DL|IX]|RE|l X | x

Code

DL : 4/8 BIT Rl 7
El[ DL="1", £ 8 BIT MPU Eﬁ’ﬁjﬂﬁ‘#?l
El[ DL="0", £% 4 BIT MPU Eﬁ’ﬁjﬂﬁ‘#?l
RE : §fi 4 & Z# L) 7
’51[ RE ="1", fi{fs i IJ";
g[ RE ="0", FLHL 4456 % (=
[fil~ fp4} =1 IR E>% RE % DL %ﬁu;ﬁ DL %#%#%@ RE 7l FLAG I l%i“-

® UL CGRAM #jl-

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 1 | AC5[AC4 | AC3|AC2|AC1|ACO

Code
7 CGRAM & 11 2] 1 FHH (AC)
AC #fa'ty 00H..3FH
FFERIMA 4] {1 SR=0 (FSPHEEHFS RAM 52 8)
® L DDRAM it

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 1 |[AC6(|AC5|AC4|AC3|AC2|AC1|ACO

Code

?t DDRAM fit JH2[ i Sy (AC) .
T~ % AC #fil £ 80H..8FH

i AC #ifi % 90H..9FH

T= % AC #5fil £ AOH..AFH

I
i

@.
3

J

&

P4 AC #afil £ BOH..BFH
o MWitPIEE (BF) Aty

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 1 BF | AC6 | AC5| AC4 | AC3 | AC2 | AC1 [ ACO

Code

RIPVICERERE (BF) I [UAs fSRLA 255 - IR AP IR S Ry (AC) Py
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Hi BF =17, i [ IR IR) ] e 454 7 BF = 074 R 6

® {7 ¥HRIE RAM

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1|0 |D7|D6|D5|D4|D3|D2|D1|DO0

Code

BRI Jsﬁnpfj RAM g,ﬁz‘ f%zrgfgl (AC) g
£ it RAM 41 (CGRAM,DDRAM, IRAM......) il F* Sfisi s F‘xjﬂﬁé‘@ﬁ,%“:E'FIfJ?}’%{GI(Z—ByteS)Ef,’T%HE" 9= BYTE[f
HEEFEEE (AC) v [’Wﬂﬁ FIE-

® FT RAM fuf

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO

1|1 |D7|D6|D5|D4|D3|D2]|D1|DO0

Code

FEF T RAM VRS, @i il (AC) wsia
i LRt i £ #(CORAM,DDRAM,IRAM. ...) £ IV H] 7 DUMMY READ — -5} 20 2 1-ci'vh
Jy= VAV DUMMY READ 2 st i £ 1 ) DUMMY READ -
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P44 2 P

A

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

ofofofofofOofO|lO]O]1

Code

RS o B R P RELH i SR 420 T 908 RAM T

® SRt HEEY RAM RHEEE
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojofofofoOofO]O0]O 1 |SR
Code
F“" SR ="1" 7o * S i
Ef{ SR ="0" "7 i * IRAM rtilF(EJ%IE—?[)B"L?‘F%@CGRAM THHE A A
o FriEH
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojlofofofofOoOfO0Of1]|R1|RO
Code
S 4 SO IR R
R1,RO ¥/ffi €% 00 fsf(af ﬁﬁ%gﬁ EL F IR *»F%Jﬁ %I—ﬁj%ﬁ?
R1 RO |Description
L L |57 ﬁ@fiﬁ‘iﬂ%ﬁ
L H |312 ﬁ@ﬂ?‘/rﬁﬁﬁ?
H L |37 ﬁ@ﬁlf‘/}ﬁj%;ﬁ
H H ﬂ[’“"*EE[F&/L‘ﬁ'J%EH
® I

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

ojofojofojof1]sLfoj]o

Code

SL=1: REEES
SL=0: 3% Pt
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o mRIPFRL

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0]l O0f[O0] 0] 1 (DL| X |RE[G]| x
Code

DL : 4/8 BIT it il 7
fii DL="1" £% 8 BIT MPU JEfllF [
fii DL="0" £% 4BIT MPU JEllF 1
RE: 54 & ZHE{E 7
Hi RE="1" st 4 4] & [
’5[ RE ="0", tr,g_up;r & B
G : S@EE
#i G="1" F@lE ON
Hi G="0", i@ H OFF

fl- $5V@I=T P i@ RE ¥ DL,G ] 457 DLy G %@ RE Ffefl FLAG L{Er%"

o RUIRAM b ES R -

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 0 1 | AC5[AC4 | AC3|AC2|AC1|ACO

Code
SR=1: AC5~ACO i [LIS{h 1 i1
SR=0: AC3~ACO £} ICON RAM ik
® %‘\_a\ Iﬁ' RAM f# -

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 1 | AC6 [ AC5 | AC4 [ AC3 | AC2 | AC1 | ACO

Code

7 GDRAM # i H (AC)

S S AT R S GARF g IR  R AR o T R )

=5 [ f 4 ETR ACG.. ACO

“f<2 b el AC3...ACO

A RAM 1 B (AC) LSt A ORI IR Hi A i =OFH i f 1T e 00H [E1 T 5=
S R T AR AR RS 1 e L T P

3
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R O R

FJIPSBJ}»[]}%FJ i Eﬁ ST79203 & 3=t > il EH}‘F’[ g DL FLAG & i&8- j’ﬁﬁﬂ-@"ﬁ i = ﬂ-ﬁju
.:,ﬁ;ﬁfl £ (RS,RW, E, DB0..DB7 ) ds3dib @ﬁgﬁf& o

e [ JEPOMA T i AR £ (CGRAM,DDRAMLIRAM. .. )| EIFIZVEFIH . DUMMY READ -
T QRVET Y VRV T DUMMY READ [s,%:ﬂzaﬂﬁ%%rjwr % ¥ 7|7 DUMMY READ -
Td-00 7 R - 6 [ U ) KR R A 4t 7 (DBT~DBA) [

Wty 3y {7 A9 (DB7-DB4) 153 » [iik (547 7 (DB3~DBO) [IU5 oI [y kkkirsy 5 {1 7571 (DB7~DB4)
#5T  FACAROPIH A 4.7 . (0 it [1DB3~DBO ik 7] -
R 7 O i 2 ™ [

RS /
Y / \
) / \ /N N\
PR OO T XK

Instruction Duntry RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer

- /
v / (N
E / U \ ARV, /o

Upper Low Upper Low Upper Low

DBO- DB7 o @-@@-@@

Instruction

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer
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FIFTI 7 Fere S R

HiPSBYIE (SFEALH - STTO20KPE * I » o fIVTIL R FEOPR] BRSSPI PR VS > = 2 =k
et 7 g il P A (SCLK) SRl ewilast (SID) - Sesd b fl [l ifagpop = -

Hi R U SEL A DTS 79200 I » LSBT (CS) ST REl £ 071 - Tl 't S (CS) By i) - [
TR (SCLK) ) [OFHBE @ RU I b o Ml SR (CS) RSBy - STTO2009 JfI i st 4
ﬁMﬂﬂﬁ PRLEIE] > IRLRE FRIE S o DR R RS I R IR -

Foi T [ R e (R T (STTO20 A B - AL 1 L R e e
(SCLK) FHISHIlevkIse (SID) Ry Kl - Trg i ™ i S (CS) KR R 2yt -

ST7920f1

IR T (SCLK) 278 PRI OB (HR T > (ECRLHE [l 2 Tt ) el BRI » 4547 B0 PO RLR ot P
YO - (AR 2 BT RS TR - AR [ERSTTO207 I E U2/ ISR G -

AR TR VT R S >~ B R O A TR A 1 (R g
A o P R SR B 2 IV T B R ERIOR O 7 I B R R (RW)
BERIE A (RS) - fEHY AU AHEE 07 o

P 3 ISR 0 7 0 RWAIRST R IJEFWH’*?‘U%’\E' B B [ R O SRR BRI A AR ] ¢ At
(DB7-DB4) i {yWFRLH LY TE 5V~ fif 4 % AUFOLSBILT [y [S40 7 (DB3-DBO) fiuffi Rkl v 51
{5 2 pJLSBSﬁu , *FAWE}%F”@ PHtk 5 FTHEES0 »

IV R e 4 [

s 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

[1 111 1Y;%FG>O<D7xDSXDSXD4>O 00 O<D3xE2xD1xD)>O 000 /_

‘(S/nchr oni zi ig” ‘_H gher ) ‘_Lomer )‘
. Bt string data data :

4_ 1St byt e _)(_ 2" pyte _)

Timing Diagram of Serial Mode Data Transfer
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8051 fIVSIEYR T g

;. Write data from A into INSTRUCTION Register

WRINS:

C1.7

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
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
CLR
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
CLR
CALL
RET

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, A2
SCLK
SCLK
SID, Al
SCLK
SCLK
SID, A0
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
cs
DLYS

;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=A6
; 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=A2
; READ DATA FROM SID

;SID=A1
; READ DATA FROM SID

;SID=A0
; READ DATA FROM SID

;SID=0
; READ DATA FROM SID

; READ DATA FROM SID
; READ DATA FROM SID

; READ DATA FROM SID

23/40

;. Write data from 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
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
MOVBIT
SETB
CLR
CLR
SETB
CLR
SETB
CLR
SETB
CLR
SETB
CLR
CLR
CALL
RET

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, A2
SCLK
SCLK
SID, Al
SCLK
SCLK
SID, A0
SCLK
SCLK
SID
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
SCLK
cs
DLYS

;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=A1
; READ DATA FROM SID

;SID=A0
; 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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POWER ON

Wait time >40ms

XRESET LOW—» HIGH

v

Function set

RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0
Oo|O0|O0]|]O0O| 1|1 |X]|O0]|X]|X
Wait time >100uS

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0
Oo|O0|O0]|]O0O| 1|1 |X]|O0]|X]|X
Wait time >37uS
Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojo|0|O0O|O|]O|1|D|C|B
Wait time >100uS
Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0
ojo|o0|O0O|O|]O|O|O|O]|1
Wait time >10mS
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0
o|o0(0|O0O]O0O|O]|O|1|ID|S

Initialization end
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POWER ON

Wait time >40ms
XRESET LOW—» HIGH

Function set "

RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
OO0 |O0]|]O0|1]0]|X|X|X|X
Y
Wait time >100uS
v

Function set
RS |[R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
OO0 |O0]|]O0|1]0]|X|X|X|X
0|0 | X|O0|X|X|X|X|X|X
Y
Wait time >100uS
v
Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
O[O0 |O0]|]O0|O0]O0|X|X|X|X
0|0 |1|D|C|B|X|X|X|X
Y
Wait time >100uS
v
Display clear
RS |[R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
O[O0 |0]|O0|O0]O0]|X|X|X|X
o0 |O0|O0|O0]|1]|X|X|X|X
Y
Wait time >10mS
v
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
Ol0|0|0|O0]|O0|X|X|X|X
0|00 |1 |IUD|S|X|X]|X]|X

Initialization end

25/40




ST7920

8- 5 fi LI - ff

C1.7

MPU R YR E[ST7920
RS S Vi HL
< Tas TaH
R'W
Tew > < TAH >
E i
—p < ‘ » P »
TR Tosw TH
DB0- DB7 val i d dat a ><
< Tc
MPU£ST7920 5 ¥E]
RS S ViHL
< Tas < TaH ‘
R'W }
T N N
To —” Tew TAH
E N
DBO- DB7 Validdata ><
< Tc

26/40

2000/12/15




ST7920

[ [ Booster +| et =)= 1PH

Vout——— Vss
5.4V
ﬁ__ e CaplM
) CaplP
Y TS
VD2 &«
Cap2M
2.7V Cap2P
Cap3P
Vss
94 L S R

C1.7

Trw
XRESET pulse width Trw 10us
RESET start time Tres 50ns
27140
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LCD FREYFHEREIF (1/33 duty, 1/5 bias)
ﬁﬁa@’(ﬁ? £ 540KHZ [1§ 1 clock cycle time = 1.85us

1 frame = 1.85us x 300 x 33 = 18315us=18.3ms
CcoM1
V4

300 clocks

N
V1--

V2T
V3 -~

2l lal
VSS

V0 —-

COM2

VSS

VO
V1

V2~

V31
vi—

V2 —-

V3 —-
V4—

VSS

COM33

SEGXx
off

V0 -

V1—-
V2 —1

V3
V4=

VSS

SEGXx
on

C1.7
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Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Vb -0.3V to +5.5V
LCD Driver Voltage Vico -0.3V to +7.0V
Input Voltage VN -0.3V to Vpp+0.3V
Operating Temperature Ta -20°C to +85°C
Storage Temperature Tsto -55°C to +125°C

DC Characteristics (Ta=25°C,Vpp=2.7V - 45V)

Symbol Characteristics Test Condition Min. | Typ. | Max. Unit
Vop Operating Voltage - 2.7 - 55 \%
Vieo LCD Voltage V0-Vs 3.0 - 7 vV

lcc Power Supply Current | fosc = 530KHz, Vpp=3.0V - 0.15 0.30 mA
Rf=18K ()
A\ Input High Voltage - 0.7Vop - Vb \V
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 \Y
(Except OSC1)
ViH2 Input High Voltage - Vop—1 - Vb \V
(0SC1)
VL2 Input Low Voltage - - - 1.0 V
(Oscy)
Vom1 Output High Voltage loy =-0.1mA 0.8Vpp - Vb \V
(DBO - DB7)
Voi1 Output Low Voltage lo.=0.1mA - - 0.1 \Y
(DBO - DB7)
Von2 Output High Voltage lon = -0.04mA 0.8Vpp - Vb \V
(Except DBO - DB7)
VoL Output Low Voltage loL = 0.04mA - - 0.1Vpp \Y
(Except DBO - DB7)
L eak Input Leakage Current Vin =0V to Vpp -1 - 1 PA
lpup Pull Up MOS Current Voo = 3V 22 27 32 HA
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DC Characteristics

(Ta=25°C,Vpp=45V-55V)

Symbol Characteristics Test Condition Min. | Typ. | Max. Unit
Vob Operating Voltage - 4.5 - 55 \
Vicp LCD Voltage V0-Vgg 3.0 - 7 \V

lce Power Supply Current | fosc = 540KHz, Vpp=5V - 0.36 0.75 mA
Rf=33K (2
Vi1 Input High Voltage - 0.7Vpp - Vo \Y
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 \V
(Except OSC1)
A\ Input High Voltage - Vpp-1 - Vo \Y
(Oscy)
VL2 Input Low Voltage - - - 1.0 \V
(OSC1)
Vou1 Output High Voltage loy =-0.1mA 0.8Vpp - Vo \Y
(DBO - DB7)
Vor1 Output Low Voltage lo.=0.1mA - - 0.4 \V
(DBO - DB7)
Vou2 Output High Voltage loy=-0.04mA 0.8Vpp - Vo \Y
(Except DBO - DB7)
Vo2 Output Low Voltage loL = 0.04mA - - 0.1Vpp \V
(Except DBO - DB7)
L Eak Input Leakage Current Vin =0V to Vpp -1 - 1 HA
lpup Pull Up MOS Current Vpp =5V 75 80 85 PA

C1.7
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AC Characteristics (Ta = 25°C, Vpp =5V)

C1.7

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 %
Tg,Te 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
Tg,Te | 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: DBO - DB7 40 - - ns
Ty Data Hold 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
Tg,Te | 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
Tobpr Data Setup Time Pins: DBO - DB7 - - 100 ns
Ty Data Hold Time Pins: DBO - DB7 20 - - ns
Interface Mode with LCD Driver(ST7921)
Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Tewe 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
Ton Data Hold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M -1000 - 1000 ns
31/40
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AC Characteristics (Ta = 25°C, Vpp = 2.7V)

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 %
Tr,Te Rise/Fall Time - - - 0.2 Us

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time |PinE 1200 - - ns
Trw Enable Pulse Width [Pin E 140 - - ns
Tr,Te | 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: DBO - DB7 40 - - ns
Ty Data Hold Time Pins: DBO - DB7 20 - - ns
Read Mode (Reading Data from ST7920 to MPU)
Tc Enable Cycle Time |PinE 1200 - - ns
Trw Enable Pulse Width [Pin E 300 - - ns
Tr,Te | 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
Toor Data Setup Time Pins: DBO - DB7 - - 260 ns
Ty Data Hold Time Pins: DBO - DB7 20 - - ns
Interface Mode with LCD Driver(ST7921)

Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Tewe 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
Ton Data Hold Time Pin: D 300 - - ns
Tom M Delay Time Pin: M -1000 - 1000 ns
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R

Output PAD: CL1, CL2, M, D

\'\‘D
\'\‘D

\'\‘D

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

Enabl e

1/0 PAD: DBO - DB7

C1.7
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