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- RPN (Sleep mode)
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ST7920 Specification Revision History
ex: F1 st

1. VCC ¢pdt), VDD

2.VLCD {1 VCC-V5 %%} VO-VSS

3. DC characteristics input High voltage(Vih)d¥£h 0.7VDD
4. DC characteristics output High voltage(Voh)=*% 0.8VDD
1. Chip Size #&gI

C1L7 2000/12/15

2. ICON 256 Ehixth 240 &f
3. XOFF normal high sleep Low =¥ normal low sleep High
C138 2001/03/01 4 g% XOFF e[z
5. [ET-EMIFE ST7920 4,5,6 PIN 3:4}% (4,5,6 £ test pin)
6. (STl [E i ¥4 CAPIP,.CAPIM,CAP2M [ %1%
1. lcon RAM TABLE {¥7~ (TABLE-6)
2. ['|# Booster #| EsHEE PRS- (PAGE-29)
C1.9 2001/05/28 |3. EET AC Characteristics =¥f|
4. p™ 2Line 16 Chinese Word(32Com X 256Seg) i [ £y
5. ﬁﬁ%ﬂg?%ﬁ?ﬁﬁbﬁ}%&hﬁw\
1. i@\r/ﬂfgrﬁ Register initial fifi
C2.0 2001/07/03

2. F|ESHE CAPIM  CAPIP fij{£{S1- (PAGE-30)

1. Page 41 booster circuit (£~ (PSB,0SC1)
2. Page 18 SL flag {1~

C2.0b 2001/08/14

C2.0c 2001/10/18 (1. Page 38 {7 il AR 1
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RS__,| MPU Display 33/49- | | common | COMB3
Interface Data RAM Lyp|bit shift{p| Signal | —
RW_> (DDRAM) register Driver
Y 60 x 16 bits —
E__,) Instruction =
Decoder | J
| SEGL to
A SEGG4
64-bit 64-bit Segment
A shift latch Signal [
Address register| | circuit Driver
Counter
DB4 to y A 4
DB7
™ Input/
Output Data »w
DBO to | Buffer |g Register * LCD Drive
DB3 o (DR) Voltage
Selector
< Busy 4
Flag
4 v Yy \ 4
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 v
Parallel/Serial converter
Vss > > and
Attribute Circuit
AN
VDD
L) CaE
XRESET
VO Vi V2 V3 \Z!
A Oy War AN
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Eap Ul A 1E‘fr'\‘_f': um
B EPE X Y ABE| €78 X Y
PLYO | oses | 1812 39 | VD2 | -1306 | -1933
2 \%! 2548 | 1688 40 | CII | -1181 | -1933
3 V2 | 2548 | 1562 41 | CI21 | -1056 | -1933
4 N.C. | -2548 | 1438 42 | C[3] 931 | -1933
5 N.C. | 2548 | 1312 43 | C[4] | -806 | -1933
6 N.C. | -2548 | 1188 44 | C[5] -681 | -1933
7 V3 | 2548 | 1062 45 | Cl6] | -556 | -1933
8 V4 | 2548 | 938 46 | C[7] | -431 |-1933
9 VSS | 2548 | 812 47 1 CI81 | -306 | -1933
10 | VDD | -2548 | 688 48 | C[O1 | -181 |-1933
11 |XRESET| -2548 | 562 49 | C[10] | -56 |-1933
12 | CL1 | -2548 | 438 50 | C[11] 69 | -1933
13 | CL2 | 2548 | 312 SL| CM2] | 194 | -1933
14 | VDD | -2548 | 188 52 | C[I3] | 319 |-1933
15 M 2548 | 62 53 | Cl14] | 444 |-1933
16 | DOUT | -2548 | -62 54 | CII5] | 569 |-1933
17 RS | 2548 | -188 55 | Cll6] | 694 |-1933
18 RW | 2548 | 312 56 | CI7]1 | 819 |-1933
19 E 2548 | -438 57T | CI18] | 944 |-1933
20 | VSS | 2548 | -562 58 | C[91 | 1069 | -1933
21 | OSC1 | -2548 | -688 59 | CI201 | 1194 | -1933
22 | OSC2 | -2548 | -812 60 | C[21] | 1319 | -1933
23 | PSB | 2548 | -938 6l | C[22] | 1444 | -1933
24 DO 22548 | -1062 62 | C[23] | 1569 | -1933
25 D1 2548 | 1188 63 | C[24] | 1694 | -1933
26 D2 2548 | -1312 64 | C[25] | 1819 | -1933
27 D3 | 2548 | -1438 65 | C[26] | 1944 | -1933
28 D4 22548 | -1562 66 | C[27] | 2069 | -1933
29 D5 | 2548 | -1688 67 | CI28] | 2194 | -1933
30 D6 2548 | -1812 68 | C[29] | 2319 | -1933
31 D7 | 2306 | -1933 69 | C[30] | 2548 | -1812
32 | XOFF | 2181 | -1933 70 | C[31] | 2548 | -1688
33 | VOUT | 2056 | -1933 71| CI32] | 2548 | -1562
34 | CAP3M | -1931 | -1933 72 | C[33] | 2548 | -1438
35 | CAPIP | 1806 | -1933 73 | S[64] | 2548 | -1312
36 | CAPIM | -1681 | -1933 74 | S[63] | 2548 | -1188
37 | CAP2P | -1556 | -1933 75 | S[62] | 2548 | -1062
38 | CAP2M | -1431 | -1933 76 | S[61] | 2548 | -938
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ST7920

WP | B8 | X Y
77 | S[60] | 2548 | -812
78 | S[59] | 2548 | -688
79 | S[58] | 2548 | -562
80 | S[ST] | 2548 | -438
81 | S[S56] | 2548 | -312
82 | S[55]| 2548 | -188
83 | S[54] | 2548 | -62
84 | S[S3]| 2548 | 62
85 | S[52] | 2548 | 188
86 | S[S1] | 2548 | 312
87 | S[50] | 2548 | 438
88 | S[49] | 2548 | 562
80 | S[48] | 2548 | 688
90 | S[47] | 2548 | 812
91 | S[46] | 2548 | 938
92 | S[45] | 2548 | 1062
93 | S[44] | 2548 | 1188
94 | S[43] | 2548 | 1312
05 | S[42] | 2548 | 1438
96 | S[41] | 2548 | 1562
97 | S[40] | 2548 | 1688
98 | S[39] | 2548 | 1812
99 | S[38] | 2319 | 1933
100 | S[37] | 2194 | 1933
101 | S[36] | 2069 | 1933
102 | S[35] | 1944 | 1933
103 | S[34] | 1819 | 1933
104 | S[33] | 1694 | 1933
105 | S[32] | 1569 | 1933
106 | S[31] | 1444 | 1933
107 | S[30] | 1319 | 1933
108 | S[29] | 1194 | 1933
109 | S[28] | 1069 | 1933
110 | S[27] | 944 | 1933
111 | S[26] | 819 | 1933
112 | S[25] | 694 | 1933
113 | S[24] | 569 | 1933
114 | S[23] | 444 | 1933
115 | S[22] | 319 | 1933

~ With df_‘i . Gy IrR:F-‘;o

~INT

W 8| X Y
116 | S[21] | 194 | 1933
117 | S[20] | 69 | 1933
118 | S[19] | -56 | 1933
119 | S[18] | -181 | 1933
120 | S[17] | -306 | 1933
121 | S[16] | -431 | 1933
122 | S[15] | -556 | 1933
123 | S[14] | -681 | 1933
124 | S[13] | -806 | 1933
125 | S[12] | -931 | 1933
126 | S[11] | -1056 | 1933
127 | S[10] | -1181 | 1933
128 | S[9] | -1306 | 1933
129 | S[8] | -1431 | 1933
130 | S[7] | -1556 | 1933
131 | S[6] | -1681 | 1933
132 | S[5] | -1806 | 1933
133 | S[4] | -1931 | 1933
134 | S[3] | -2056 | 1933
135 | S[2] | -2181 | 1933
136 | S[1] | -2306 | 1933
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-1 . S O i 5 Fi71 7 ST79207 fi|
~ ks —— e Bl T e S E“i}%ﬂf DB7f' I
pawor |ao~an\ s wwem | D FENTECENIES 20
ED (=] -
(%4-70 7% S0 YR Rt R ,iswgzob"r%ﬁf
DOtoD3 | 24~27 | fij * /fji!: P GRS -
f*ﬂiﬂﬁ* (VIR 4 R ET 1‘5” °
; e | IR ARSI A Segment R BV
cL1 12 | J | #k Segment BRENH EiﬂﬁgDOUT) Al Seg Pl
cL2 13 | @it | ¥ Segment R Eﬂ?ﬁm [ AEIITIEET (DOUT) gy
O ‘ S i R R B?? Segment FEEHIFY
M 15 et %7 Segment R LCDEE;I& AC PR
DOUT 16 it JE7 Segment FREEIEY | HEH 9t I%Hff?‘ Segmentﬁﬁghgﬁﬁﬂﬂﬁuz’fﬂﬁéﬂ o
COMltO L B[ 1
COM33 40~72 ﬁﬁ’iﬂ ! LCD Common?*yﬁ‘@[ '
SEG1to ol —r
SEG64 136~73 ﬁi’iﬂ | LCD Segment %yfﬁfﬂ '
1~3 LCDE frf B i
Votovd | g B B Vo va 3 7y
Voo 10,14 fiay il Voo: 2.7V | 5.5V
Vss 9,20 g * fsaid VSS: 0V
Hipr = ffﬁﬁﬁ#ﬁ@ﬁ# 7f§f[ RS -
ST 0 O T p[osc1
OSC1,0SC2 | 21,22 | fiij ™ /fil I g,ﬁﬁ’” $il(540KHz) -
5.0V R=33K
2.7V R=18K
VOUT 33 il 53 g LCD i Bt Vil

Note: The OSC pin must have the shortest wiring pattern of all other pins.To prevent noise from other signal lines , it should also 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.
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PAD Hpfc i

EFE AR B | EEAE = R
CAP3M 34
CAP1P 35 S £ R —
CAPLIM 36 | FE K Sk (S S T
CAP2M 38
LCD| HEHE E{qﬁ}ﬁfﬂgqﬁﬂ(x%&i qg,ﬂ)
XOFF 32 ﬁﬁﬁﬁﬂ — NOR AL=LOW
SLEEP MODE =HIGH
CAP2P 37 — — BT
VD2 39 ik U ,sFrl E’tx:% EPENF ] 3.5V)
N.C. 4 —
N.C. 5 e — 5 R (i)
N.C. 6 —

Note:
1. VDD>=V0>=V1>=V2>=V3>=V4 must be maintained
2. Two clock options:

371 (HE<VOUT [ BERY LCD B 373 BT R1..R5 [ (A7 4 20K(ohm)! | 7 VOUT %3 fi i Lo

R=33K (VDD=5. 0V)
R=18K (VDD=2. 7V)

‘ OSC1 OSC2 ‘ OSC1 OSC2

R d ock ’
PRI SR 7 138VDD=5V) PRI S SR 344 (VDD=5V)
800 900
700 N 800
600 ~ 700 N

600 AN

3 N 5 ~
- 2 500 N
2400 = 00
3 300 ~__ = 300 ~__
200 — 200 —
100 100
0 0
R I I R N T 0
I ) P )
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L CD (FR25 o 4 Fr 8 Tl XOFF Tl 3R

I'T‘/]Eﬁé'lﬂﬁjuj%%ﬂ XOFF ﬁﬁ[’r?@ NORMAL=LOW, SLEEP MODE =HIGH

XOFF 0 24 25 (1)

F{l, VLCD=VOUT #% VLCD=VDD

XOFF

XOFF e [=% F%T%‘, (2)

i VLCD>VDD

XOFF

Vicp

Q/A7

Vicp=Vout
51K
N\
PNP
(8550 or 3906)
VO
V1
V2
V3
V4

LeD=+5V

51K

v
A
w PNP
(8550 or 3906)
0
Vi
V2

V3

V4
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UG (AC) M "y DDRAM/CGRAM/IRAM/GDRAMY — [tk i i f 1l g 4y 7;35 (IR) seligh »

.&Flg@m{&iﬁ@* DDRAM/CGRAM/IRAM/GDRAMEI i » i 7 it (AC) gu@@crg *up~ HiRSEL 0" Eﬁ

MRWEL 1" B » & 4EFHREER (AC) [uffif kEFi7V | DB6~DBOf 1 -

¥ 3 E% % ROM (CGROM)¥ ¥ % EROM (HCGROM)

ST7920 4'%|i% * ROM il 8192 il 16 x 16 Effivf 1 F7Ilfie | > 126 {16 x 8 Rt Bl » & filr™ IRy i

R G R T RIS o ) DDRAMUKEIBE (0 BIfiH * [ DDRAM T GRERLKTF 10 (-taifi - CGROM
[}H]‘E;I%mﬂu N TiEE T‘iﬁiﬁg

FE% % RAM (CGRAM)
ST7920 F &% + RAM i1 ~] ?{Q%H O (JPJ ) ﬁJH T PIRE 16x16 E’J-gw [ﬁl[aﬁH'E et J
?Z[J ENeE #_Qi,i puq%ﬂ R BIF 1= EAL] CGRAM flro {1 7' CGRAM FlIpoEs— fip Jﬁ;}q DDRAM &i-- fi:{*‘]%]

ICON RAM (IRAM)

ST7920 JfH 240 @ﬁm ICON 57 » 53 HJf!1 15 5[ IRAM A 5755 » 5~ 57 IRAM A 11116 {6 7% - 50 g
< A IRAM >S4 IRAM [0 Al * Py 7 R Osnfl k8 o £ i 52 (D15~D8) 7

(i 5 (D7~D0> -

o
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EF=. %7K RAM (DDRAM)
BT PR RAM L 64x2 [l b 7 52 po i) » et %p’,r;atztﬁju 4 5 16 4 (64 il )yl S Eg ,g,d; T A TR RAM
[+ ' 153 %5 CGROM - HCGROM % CGRAM i3 %] ST7920 fi'I'[&i+ = 784 %] » 5 H[Ji# fljy HCGROM 7

|~ CGRAM F'E[K {17 CGROM FE| » = A RIFVEE > (117 DDRAM [[1F * fi J;ﬂﬁ% > 7+ 0000H~0006H ¢ Ja“*r?}
fFIVRf24% CGRAM fuf 1iE4E] » 02H~7FH pugf’}ﬁﬁf DR R P B A ALY Fpuif’}ﬁ%‘ﬁ ﬂph’iﬁf*
AT A Y A ORI A 1 SRS BIGS (A140~D75F )  GB(ALAO~F7FF) - ’E'F #E 4 B
ﬁgym :

1 B ] R 8 (AT " DDRAM (1 H8fIEL 02H~7FH fOARfE -
2. Hi7 CGRAM F'E]: j 16 7 [ {i * DDRAM f|1 » J+ ¥ 0000H » 0002H > 0004H > 0006H [FEITIfE; -
3. Bl T R 16 VR fr * DDRAM 1
#ili1 5 AL4OH~D75FH [IUGIf3(BIGS) , i1 ALAOH ~F7FFH Ui, p‘F(GB)
}kﬁ’l G0 R H " DDRAM 2% ELZESEAART R * Rl 60 70 A0 Pl festnb o ALl S AT (D15~D8) FIf T (A
“ (D7~DO0) -
ifE'F { Table 5 &+ CGRAM fuft i+ DDRAM W[ W 8. @I@parﬁg,’ﬁm

CGRAM FE[=Z 14 F9Y, V3t ﬁFF i Address conuter fi J?fﬁF bl (2 Table 4)

80 | 81 | 82 | 83 | 8 | 8 | 8 | 8 | 88 | 8 | 8A | 88 | 8C | 8D | 8E | 8F
H{L|H|L LIHILIHLIHILIHILIHILIH|LIHILIH/LIHILIHILIHIL/H|L|H|L
Slijtjrjo|n]i|X S|T[7]9]2]0

o A F He | ¥ [ A | 8 | (] &= | 7 )

(A HE | ¥ [ A | f8

/ Table 4
SRS I i

= -~ D
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@A RAM (GDRAM)
%\@[ﬁlﬂaﬁ RAM #E{# 64x32 f[ﬂfﬁﬁ?paﬁrﬁﬁm’r' HICH 7 47 4 R AR RAM A0 Jet 2 ) ] 256x64 B0 Fisidrlp
FRET > T RISGAEH RAM [ - s 4 F%JL GDRAM rf tp:r %K@[ i | F%?jﬂ b HHGESETHT 7 Ryl 6 7R PR

ﬁﬁa‘a’?*/;“@é?ﬁ“ pUgAR TR - IR ‘F‘wjﬁS'iwﬁIJe}*I,Uwﬁﬁ%[‘ RAM > [ iR (AC) fE‘E*JJLP TR Af
Q%‘H RAM [uH g™

1 AR s ib 2 e Ag (V) 1 AGTH RAM G -

2. FURfOAT S (X)) o AT RAM A i

3. }{tﬁ’ D15~D8 # * £ RAM [[1(Fy * 87— fi Bytes) o

4. J D7~DO i * £ RAM fli(f5 * 27~ [ Bytes) -
AT Elff RIS wﬁ&éﬁ% Table-8 -

LCD EEghfres
LCD R L4 33 common I'| % 64 segment FUkisct kiR LCD [} - segment v¥F - CGRAM/CGROM s
iy 2] 64 P 7L fY segment ﬁ Sl ’g[ 33 {fi common [[iiY— ffi common g? 'xﬁﬁ FEI%1 Y segment EH“UH 64
(b PO IFIFEE e 2] segment REEFREE -

WA P
ST7920 F&ﬁ?‘ﬁﬁﬁﬁﬂbﬂf Mﬁﬂﬁfu%"ﬁ FHok $HSH s (address counter)p’m@qs;r - DDRAM [ 1fi Jii}‘;@*xﬁf fﬁ'

= -~ OO0
~ e i Oy WY 19/47 20N01/10/19
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ST7920

) RV IO

HiPSBYIIH I » STTO2043E * 205 » ¥ 20 7 14 4 DLFLAG S §8- 1 % O4-H 72 i b1+ = J]
SR (RS, RW , E, DBO..DB7 )3 F‘/ﬁlﬁ?;lﬁ[":

G (K IO ;g.f,ﬂ %ﬂumﬂﬁﬁj #%(CGRAM,DDRAM,IRAM....) % FIF3V gw{v[ﬁ%if DUMMY READ - %
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T4 T AR Bl Hrjmpjjr g%[fﬂ}lﬁ%}hwﬁr*w“'Em‘ﬁ 4tk (DB7~-DB4) EJE**UHF

W 5 it A2 py (DB7~DB4) i) - pﬁtt]ﬂrjw (DB3~DBO) (e[ fy by 27 [l 73y (DB7~DB4)
Hl73 » ZRCATIAO AP 7 7 4- 5 T 0 [ IDB3-DBO fi ik ] -
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PR XXX XK

Instruction Dumnmry RAM

Timing Diagram of 8-bit Parallel Bus Mode Data Transfer
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Instruction

Timing Diagram of 4-bit Parallel Bus Mode Data Transfer
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ST7920

8051 fI{FIrH M HAE=

;. Write data from A into INSTRUCTION Register

WRINS:

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

Ccs

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
Ccs
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=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

Y7IN7

;. 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 ;SID=1

SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SID ;SID=0

SCLK ; READ DATA FROM SID
SCLK

SID ;SID=1

SCLK ; READ DATA FROM SID
SCLK

SID ;SID=0

SCLK ; READ DATA FROM SID
SCLK

SID,A7 ;SID=A7

SCLK ; READ DATA FROM SID
SCLK

SID,A6 ;SID=A6

SCLK ; READ DATA FROM SID
SCLK

SID,A5 ;SID=AS5

SCLK ; READ DATA FROM SID
SCLK

SID,A4 ;SID=A4

SCLK ; READ DATA FROM SID
SCLK

SID ;SID=0

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SID,A3 ;SID=A3

SCLK ; READ DATA FROM SID
SCLK

SID,A2 ;SID=A2

SCLK ; READ DATA FROM SID
SCLK

SID,Al ;SID=A1

SCLK ; READ DATA FROM SID
SCLK

SID,A0 ;SID=A0

SCLK ; READ DATA FROM SID
SCLK

SID ;SID=0

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

SCLK ; READ DATA FROM SID
SCLK

Cs

DLY8
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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
olo|olo|1|1]|X]o0]|X|X

Wiait time >100uS

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|olo|1|l1]|X]0]|X|X

Wait time >37uS

v

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

Wiait time >100uS

Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o|lojo|O0|O0O|O0O]|]O]|O]|O]01

Wait time >10mS

Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojofo|O0O|O0O|O0O|O0O|1]|IUD|S

Initialization end

C AU 413 f -'_:."\ RJFS,G 29Q/A7 2€yN01/10/19
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el

POWER ON

Wait time >40ms
XRESET LOW—» HIGH

v

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|lOo|lO| 1|0 |X|X]|X]|X

A

Wait time >100uS
v

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2(DB1|DB0
0|00 |0|1|0]|X|X]|X]|X
0|0 | X|O0|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
0 0 0 0 0 0| X | X | X | X
0 0 1| D|C|B|X|X|X]|X

A

Wait time >100uS

v

Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
0|00 |0]|]O0]|O0|X|X]|X]|X
0|00 |0 |0 |1 ]|X|X]|X]|X

A

Wait time >10mS

!

Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
0|00 |0 |O0|O0]|X|X]|X]|X
0|00 |1 |UID|S|X|X]|X]|X

Initialization end

C AU 413 f -'_:."\ RJFS,G 250/17 2€yN01/10/19
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[ [ Booster+| B bR

5.4V
- + CapiM
+ T VD2
Cap1lP
Y s

VD2 &
Cap2Mm

2.1V X —— Cap2P
Cap3M

Vout

Vout

Vss

94 0 R R
VDD
/ Tres
CRESeT >.
> >
Trw
XRESET pulse width Trw 10us
RESET start time Tres 50ns

20N/A7

2€yN01/10/19



ST7920

LCD mﬁb?‘%‘ﬁﬂ (1/33 duty , 1/5 bias)
ﬁq%«@ﬁ} £ 540KHZ [ 1 clock cycle time = 1.85us

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

2 gl sl

COM1

COM2

COM33

SEGX
off

SEGx
on

1 frame

P TN/

21 /A7
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ST7920

Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Vop -0.3V to +5.5V
LCD Driver Voltage Vico -0.3V to +7.0V
Input Voltage Vin -0.3V to Vppt0.3V
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/
Vico LCD Voltage V0-Vss 3.0 - 7 Vv

lcc Power Supply Current | fosc = 530KHz, Vpp=3.0V - 0.20 0.45 mA
Rf=18KQ
Vit Input High Voltage - 0.7Vpp - Vb Vv
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 \V
(Except OSC1)
\Y Input High Voltage - Vpp—1 - Vb \Y
(0SC1)
AV Input Low Voltage - - - 1.0 \V
(OsC1)
VoH1 Output High Voltage lop =-0.1mA 0.8Vpp - Vop V
(DBO - DB7)
Vou1 Output Low Voltage lo.=0.1mA - - 0.1 \V
(DBO - DB7)
Vou2 Output High Voltage lon=-0.04mA 0.8Vpp - Vb \Y
(Except DBO - DB7)
Voro Output Low Voltage lo. = 0.04mA - - 0.1Vpp Vv
(Except DBO - DB7)
Il Eak Input Leakage Current Vin =0V to Vpp -1 - 1 HA
lpup Pull Up MOS Current Vpp = 3V 22 27 32 HA

29%IN17
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ST7920

DC Characteristics

(Ta=25°C,Vpp=45V-55V)

Symbol Characteristics Test Condition Min. | Typ. | Max. Unit
Vop Operating Voltage - 4.5 - 55 \%
Vico LCD Voltage V0-Vgs 3.0 - 7 \Y

lec Power Supply Current | fosc = 540KHz, Vpp=5V - 0.45 0.75 mA
Rf=33K ()
AV Input High Voltage - 0.7Vpp - Vb \V
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 \Y
(Except OSC1)
Vin2 Input High Voltage - Vpp-1 - Vb \V
(OsC1)
Vi Input Low Voltage - - - 1.0 \Y
(0SC1)
Voh1 Output High Voltage loy =-0.1mA 0.8Vpp - Vb \V
(DBO - DB7)
Voi1 Output Low Voltage lo.=0.1mA - - 0.4 \V
(DBO - DB7)
Vo2 Output High Voltage lon=-0.04mA 0.8Vpp - Vb \V
(Except DBO - DB7)
VoL Output Low Voltage lor =0.04mA - - 0.1Vpp \Y/
(Except DBO - DB7)
lLeak Input Leakage Current Vin =0V to Vpp -1 - 1 HA
lpup Pull Up MOS Current Vpp =5V 75 80 85 HA

22/17
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ST7920

AC Characteristics (Ta = 25°C, Vpp = 4.5V) Parallel Mode Interface

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 |PinE 140 - - ns
TrTE 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 |PinE 140 - - ns
TrTE 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
Tobr Data Delay 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
Tsy Data Setup Time Pin: D 300 - - ns
Tou Data Hold Time Pin: D 300 - - ns
Towm M Delay Time Pin: M -1000 - 1000 ns

sl AU ﬁ_‘a . Gy fl;ri‘o
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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 %
Tr,Te Rise/Fall Time - - - 0.2 Us

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time |PinE 1800 - - ns
Trw Enable Pulse Width |PinE 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: DBO - DB7 40 - - ns
Th Data Hold Time Pins: DBO - DB7 20 - - ns
Read Mode (Reading Data from ST7920 to MPU)
Tc Enable Cycle Time |PinE 1800 - - ns
Trw Enable Pulse Width |PinE 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
Toor Data Delay Time  [Pins: DBO - DB7 - - 260 ns
Th Data Hold Time Pins: DBO - DB7 20 - - ns
Interface Mode with LCD Driver(ST7921)

Tewn Clock Pulse with High |Pins: CL1, CL2 800 - - ns
Tew 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

sl AU ﬁ:ﬂ . Gy ri)ﬂo
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ST7920

8- 7 fi TRy A

® MPURYRIZ[ST7920

Vi HL N
RS Vil L
Tas < TAH
R'W N
Tew TAH
E e L
™" Tosw  lq TH
DBO- DB7 Valid data
Tc
®  MPUEST7920H % YR
TViH N
RS Vi1 L
< TAs < TAH
R'W AT
e Tew ¢ TAH
E / J 1
Toor TH
DBO- DB7 Valid data
Tc

e A O
~ s e Gy W arINT 20N1/10/19



ST7920

AC Characteristics (Ta = 25°C, Vpp = 4.5V) Serial Mode Interface

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 %
Tr,Te Rise/Fall Time - - - 0.2 Us
Tscve Serial clock cycle  [Pin E 400 - - ns
Tshuw | SCLK high pulse width|Pin E 200 - - ns
Tsiw | SCLK low pulse width [Pin E 200 - - ns
TsDs SID data setup time  [Pins RW 40 - - ns
TSDH SID data hold time  |Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TCsH CS hold time Pins RS 60 - - ns

AC Characteristics (Ta = 25°C, Vpp = 2.7V) Serial 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 %
Tr,Te Rise/Fall Time - - - 0.2 Us
Tscve Serial clock cycle  [Pin E 600 - - ns
Tshuw | SCLK high pulse width|Pin E 300 - - ns
Tsiw | SCLK low pulse width [Pin E 300 - - ns
TsDs SID data setup time  [Pins RW 40 - - ns
TSDH SID data hold time  |Pins RW 40 - - ns
Tcss CS setup time Pins RS 60 - - ns
TCsH CS hold time Pins RS 60 - - ns

C AU ﬁi f -'_:.;h F{)rf’fc 27INA7 2€yN01/10/19
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V7 e 5

MPUREYR[ZST7920

Tcss TcsH
CS / < .
Tscyc
SCLK TSLw > /
- g TSHW
Tr
TSDS > TSDH
SID Valid data
e FEN oo 98 naIAT
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B I A

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

Enabl e

I/0 PAD: DBO - DB7
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2Line 16Chinese Word (32 COM x 256 SEG)

ST7920
LCD

Dot Matrix LCD Panel

Com 1-32 Seg T%ME » DLI Seg 1-96 DR2 » DLI Seg 1-96 DR2

VDD DL2 A‘l_ VDD DL2

DRI DRI

SHLI ST7921 CL1 [« SHL1 ST7921 CL1

SHL2 CL2 [« SHL2 CL2

VSS M [&— VSS M

Vo V2 W3 mE V2 W3
ST7920
VSS
CL2
CL1
M
VO
V1
V2
V3
DB0-DB7 Vi
Mo
. L L L L VSS
Regsister Regsister Regsister Regsister Regsister
To MPU

Note:Regsister=2.2K~10K ohm
VR=1K~30Kohm
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