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Sitronix ST7920

{13 = TSl LCD 42 /B

2B

o (Sl YREDA

® R Normal mode (450uA Typ VDD=5V)
-2.7t05.5V Standby mode (30uA Max VDD=5V)
® {841 K L MPUPH Sleep mode (3uA Max VDD=5V)
® 64x16-i7 5+ RAM (DDRAM fi % 16 ® VLCD (VO~ Vss): ™ 7V
P x4 5, LCDE L1694 X 217) ® IR R AR TR
® 64 x256- 7 @A RAM (GDRAM) o il %fiﬁ:?p—ﬁ :
® 2M-it R f[I¥ 4 E] ROM (CGROM) FfH fit - FFERFRR (Display clear)
8192 fif[1¥ 3+ %] (16x16 %!fﬁ]@:l) - VAR b ( Return home)
® 16K-it7 4 d % ROM (HCGROM) ifH ik - % {7 HIREF  (Display on/off)
126 {li {5E 5] (16x8 Fiffh) - WASEES [[Ep (Cursor on/off)
® 64x16-i7 FE[EF RAM (CGRAM) - B dfifse (Display character blink )
® 15x16-fP7 FEH 240%@3 ICON RAM (IRAM) - JHEFL ( Cursor shift )
® 33-common x 64-segment (2 7 &) ir&#[%gﬁ Nl ( Display shift)
FE S - g‘@%’,ﬁwﬁﬁ@ ( Vertical line scroll )
° glgﬁ%’]@?%ﬁﬁ fgfy (RESET) ZJje - I (By_line reverse display )
® BN AL gL i FI(XRESET) - PRt (Sleep mode )
® il Fﬁ' gt Segment FRESES VT S B A ® ['|# Booster | H<EEE (2 FﬁEi*)
16x2f[ 1 4 ® 1/33 Duty

® BRI S
SR

4ST7920 PYSFIRILCDMHIBERNIC » i 1 50 « Bl {0 ~ {11 0 [ i » 3R S At
3 HIIRLB A 7+ BAERIE 7 [P, 4% S BRI 7 RO I s SRS 0 R RAM BRI 5 T wéﬁﬁfgs@gﬁ
FREAE AR - e 3o T R PR gt [ PO RS e » MR i = 4 LCDIZ fIAREIIC -

ST7920 [ %IROM EIJ?F78192|’[3‘16X16%J¢IUHRD ) 126H16XBRI P RS B IR R
- ﬂﬁa‘64x256%§%’¢é¥®'ﬁﬁiﬁi (GDRAM) ™ 240Kf{iUICON RAM » fi' I'| A1 S i FIg - - [y &' ST79201 JF'%,CGRAM;@
AR B e A A BV 16X 165554 T -

ST7920 5% [E=R R (2.7V 10 5.5V) ' I'[H{H ?ﬁ*ﬁéf%ﬁ}ﬁ@ﬁ#ﬁ@@ﬁ%ﬁﬂ*c

ST7920 LCDE@;@‘SEI|33|’[afcommon7s'»64|’[§fsegmentﬁ’?ﬁ“¢£’F‘} ) Segmentﬁﬁgbpgﬁfj%% ISR IST7921 Segmentifi
PR AR R R AR 0 — [HST79207 1R B8 i RL2 Al > @ kL S ST792Lffl ™ 1215 1619
. o

L e
ST7920-0A | BIG-5f% FHWIYFE]
ST7920-0B g GBfE MRl 3E]
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ST7920 Specification Revision History

5%

F1#

[% SusiET

ClL7

2000/12/15

1. VCC ¢ #idxt), VDD

2.VLCD {1 VCC-V5 ¥t} VO-VSS

3. DC characteristics input High voltage(Vih)d*t% 0.7VDD
4. DC characteristics output High voltage(Voh)d¥£% 0.8VDD

Cl18

2001/03/01

1.

Chip Size &}

ICON 256 HiE=ty 240 Eﬁ

XOFF normal high sleep Low =¥} normal low sleep High
U XOFF h |5

T ’IEF'JFLF—* ST7920 4,5,6 PIN 3ii“}$ (4,5,6 £} test pin)

\\V{

C19

2001/05/28

L R L

TP I P CAPlP,CAPlM,CAPZM [l IS
Icon RAM TABLE ¥~ (TABLE-6) |
['|4 Booster #| ﬁ%@‘wﬂ“?ﬁ‘ﬁfj 1~ (PAGE-29)
TFT AC Characteristics =¥f]
‘1™ 2Line 16 Chinese Word(32Com X 256Seq) 'JEH 7 ek

C2.0

2001/07/03

=

7 PR R T M S

iﬁ\f’/ﬂ?ﬁ—ﬁ Register initial i
B CAPIM  CAP1P #j{% (ST~ (PAGE-30)

C2.0b

2001/08/14

Page 41 booster circuit {£7~ (PSB,0SC1)
Page 18 SL flag £~

C2.0c

2001/10/18

Page 38 ﬁ’:f qgﬂ' T
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ST7920

wfén’xﬁ“ﬁiﬂqﬁ'
RESI RESO . Cl1
- CL2
Reset | o M
Circuit | [
CLK » Timing
Generator
PSB
DouT
. — >
Instruction
Register (IR) v COML to
RS__ | mpPu Display 33/49- Common | COMB3
Interface Data RAM Ly bit shift( | Signal |
RW_> (DDRAM) register Driver
4 60 x 16 bits v v
E__,) Instruction _—
Decoder ||
] SEGL to
A SEGG4
64-hit 64-hit Segment
A shift latch Signal [
Address register| [ circuit Driver
Counter
DB4 to 4 44
DB7 P
Input/
Output Data < N4
DBO to Buffer | 3l Register 4 LCD Drive
D83 <« (DR) Voltage
Selector
o Busy 1
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
XOFF
XRESET
VO V1 V2 V3 V4
C2.0c 3/47 2001/10/18
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Pad T EE5

30 1

31
goboooboooboobooboobodaooaoboonoaon

0¢6.1S

136

«0C6L1S

o

7 it b R

avd &l

(0'0)

v

I:II:II:II:II:II:II:IDDDDDDDDDDDDDDDDDDDDDDDI:II:II:II:II:II:II:II:I/
I:II:II:II:II:II:II:II:IDDDDDDDDDDDDDDDDDDDDDDDDDDDDQ

99

68 | 1 L—rlI:II:II:II:II:II:II:II:II:II:II:II:II:II:IDDDDDDDDDDDDDDF
\ \

69 98
R i F e e fEELYE: Pad [l

#IH{ -] 5305 X 4074 Pad *-]':90 X 90

Pad Féﬂﬁ%: 125 TEJ'Ff Ghopum

* ik 3L (chip substrate) /I E] VSS
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ST7920

7 e R T
ﬁ!?’ﬁ’ 53] X Y
Lo VO osag | 1812
2 | VI | 2548 | 1688
3 V2 [ osas ] 1562
4 | NC. | -2548 | 1438
5 | NC [ 2548 | 1312
6 | NC. | -2548 | 1188
7 | V3 [ 2548 | 1062
8 | V4 | .os548] 938
9 | vss | .2548 | s12
10 | VDD | 2548 | 688
11 |XRESET| 2548 | 562
12 | CLI |-2548 | 438
13 | CL2 | 2548 | 312
14 | VDD | -2548 | 188
15| M | 2548 e
16 | DOUT | 2548 | -62
17 | RS | -2548 | -188
18 | RW | -2548 | -312
19 | E | -2548 | 438
20 | Vss | s8] -562
21 | OSCI | 2548 | -688
22 | 0sC2 | 2548 | 812
23 | PSB | 2548 | -938
2 | DO | -2548 | -1062
25 | DI | 2548 | -1188
26 | D2 | -2548 | -1312
27 | D3 | 2548 | -1438
8 | D4 | 2548 -1562
29 | D5 | 2548 | -1688
30 | D6 | -2548 | -1812
31 | D7 [ -2306 | -1933
32 | XOFF | 2181 | -1933
33 | VOUT | -2056 | -1933
34 [ CAP3M | -193] | -1933
35 | CAPIP | -1806 | -1933
36 | CAPIM | -1681 | -1933
37 | CAP2P [ -1556 | -1933
38 | CAP2M | -1431 | -1933

C2.0c
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gt um
;JF;E#? i X Y
39 | VD2 1306 | -1933
40 | C[1] 1181 | -1933
41 Cl2] 1056 | -1933
42 | C[3] -931 | -1933
43 Cl4] -806 | -1933
44 CI3] -681 | -1933
45 Cle] -556 | -1933
46 CI7] -431 | -1933
47 C8] -306 | -1933
48 CI -181 | -1933
49 | C[10] -56 | -1933
50 | C[11] 69 | -1933
51| C[12] 194 | -1933
52| C13] | 319 |-1933
53 | Cl4] | 444 | -1933
541 CI51 | 569 | -1933
55 | Cl16l | 694 | -1933
56 | C17] | 819 |-1933
57 | CI8] | 944 | -1933
58 | Cl191 | 1069 | -1933
59 | C1201 | 1194 | -1933
60 | C21] | 1319 | -1933
6l | C[22] | 1444 | -1933
62 | C[23] | 1569 | -1933
63 | C[24] | 1694 | -1933
64 | C[25] | 1819 | -1933
65 | C[26] | 1944 | -1933
66 | C[27] | 2069 | -1933
67 | C[28] | 2194 | -1933
68 | C[29] | 2319 | -1933
69 | C[30] | 2548 | -1812
70 | C[31] | 2548 | -1688
71| C[32] | 2548 | -1562
72 | C[33] | 2548 | -1438
73 | S[64] | 2548 | -1312
74| S[63] | 2548 | -1188
75 | S[e2] | 2548 | -1062
76 | S[61] | 2548 | -938

2001/10/18
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WP | B | X Y W B X Y
77 | S[60] | 2548 | -812 116 | S[21] | 194 | 1933
78 | S[59] | 2548 | -688 117 | S[201 | 69 | 1933
79 | S[58] | 2548 | -562 118 | S[19] | -56 | 1933
80 | S[S7] | 2548 | -438 119 | S[18] | -181 | 1933
81 | S[56] | 2548 | -312 120 | S[17] | -306 | 1933
82 | S[55] | 2548 | -188 121 | S[16] | -431 | 1933
83 | S[54] | 2548 | -62 122 | S[15] | -556 | 1933
84 | S[S3] | 2548 | 62 123 | S[14] | -681 | 1933
85 | S[52] | 2548 | 188 124 1 S[13] | -806 | 1933
86 | S[51] | 2548 | 312 125 | S[12] | 931 | 1933
87 | S[50] | 2548 | 438 126 | S[11] | -1056 | 1933
88 | S[49] | 2548 | 562 127 | S[10] | -1181 | 1933
89 | S[48] | 2548 | 638 128 | S[9] | -1306 | 1933
90 | S[47] | 2548 | 812 129 | S[8] | -1431 | 1933
91 | S[46] | 2548 | 938 130 | S[7] | -1556 | 1933
92 | S[45] | 2548 | 1062 131 | S[6] | -1681 | 1933
93 | S[44] | 2548 | 1188 132 | S[5] | -1806 | 1933
94 | S[43] | 2548 | 1312 133 | S[4] | -1931 | 1933
95 | S[42] | 2548 | 1438 134 1 S[3] | -2056 | 1933
96 | S[41] | 2548 | 1562 135 | S[2] | -2181 | 1933
97 | S[40] | 2548 | 1688 136 | S[1] | -2306 | 1933
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
11T | S[26] | 819 | 1933
112 | S[25] | 694 | 1933
113 | S[24] | 569 | 1933
114 | S[23] | 444 | 1933
115 | S[22] | 319 | 1933
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PAD i

AR I e
XRESET 11 i — SAREEE " Rl (LOW B (=)
PRI P
PSB 23 i — O: FIYIHA e
L 8/4-0t 7+ R P
AT (R PHEfIRE )
0§ AT (1
Busy 1960 - HFIE (BEV)
RS(CS*) 17 fiy ™ e e L R (1 i)
A R VI g )
R
0: jjlyh BRpe
BFUL PR (PRI
Y o g 18] O f”
RW(SID¥) 18 fiy FOCE 1- %H
i IR RPN s )
. - p—— A PRI (R PRE IR )
U N . o R (s
fyd- o SRl R A 1 7 ST7920 M it
<31 | f o g e SRS I Tl e R =R s> DBTE T
paoor |za~an gt | el L Dl i TR it
A e -
[4- 7 SRR R PR £ ST7920 1
DOto D3 | 24~27 | faj * /il ek SR ORISR Hied-
i 7 P IV 1 R (2] -
0 : e |FETEER BRI A Segment BREY I 9]
cL1 12 iy | 7 Segment R j*#l (DoUTy - f
cL2 13| fen | ek seqmentpm |1 RIS (DOUT)
U : o |PRRET > SR I A Segment FREPISFY
M 15 ﬁi?JJI P87 Segment EREER LCD i;;J;;I/é AC @g@: gﬂfj}o e
DOUT 16 fart ¥ Segment FREHY [HEH 91 HI1H6 A SegmentREEn T HIE R il -
COML1 to N " i o
COM33 40~72| gt LCD Common &
SEG1to N <L AL o
SEG64 136~73|  faji' LCD Segment F B
1~3 LCD !l sfi i
VO to V4 78 — - Vo V4 réj 7V
Voo 10,14 ﬁ’]?[j ?CT“?IFI Voo: 2.7V ?U 5.5V
Vss 9,20 fiay i VSS: 0V
[T T
S I 9RO T T OSCL
0SC1,08C2 | 21,22 | iy /fajth: I HEEA i " I(540KH2) -
5.0V R=33K
2.7V R=18K
VOUT 33 i 5 B LCD ff gt 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

C2.0c

7147

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 o= it

G L ARERS g AR Mk A= i bl
CAP3M 34
CAP1P 35 S 4 B ey
CAPIM a6 | B b
CAP2M 38
LCD| Eﬁtﬁ,,[, 8] g',%ﬂﬂgw(z;«#m ﬁgﬂl)
XOFF 32 e — NOR AL=LOW
SLEEP MODE =HIGH
CAP2P 37 — — Ig@ﬂj B
VD2 39 fiay RN I%, EbﬂlF E:*( J# 3.5V)
N.C. 4 _
N.C. 5 iy — fE HORRR  _CRE)
N.C. 6 —

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

3.0 1 5 VOUT fit! B LCD F 3 3050 g

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

OSC1

#72 R1..R5 [ {5414 20K(ohm)! | & VOUT

‘ OSCl1

AR R LR

|

PRUFEAE S i 1 RCVDD=5V)

ﬁﬁ?ﬁﬂﬁ“iﬁi% ffE {174 (VDD=5V)

800 900
700 N 800
600 N 700 \\
< N = 600
3 500 £ .
£ 400 N 2z W AN
= 300 AN E» 00 N
1 =300
200 \\ 200 T~
100 100
0 0
R I IR S NN
PRI (K) PRI )
C2.0c 8/47 2001/10/18




ST7920

L CD fyfirasio o i i XOFF e |32

fﬂ’Eﬁdﬁ’Fﬁ—ﬂLﬁjU}%%ﬂ XOFF ﬁﬁ’fﬁ’b NORMAL=LOW , SLEEP MODE =HIGH

Vicp=Vout

XOFF JjEH |5 J'F??%‘,(l)
Fil, VLCD=VOUT % VLCD=VDD

XOFF SIK

PNP
(8550 or 3906)

VO
V1
V2
V3

V4

Vicp=+5V
XOFF IJZ%\E'J%%%‘E—?,(Z)

VLcp
%4 i VLCD>VDD

XOFF SIK

CMOS PNP
(4049) (8550 or 3906)

V0

V1

V2

V3

V4

C2.0c 9/47

2001/10/18




ST7920

TR

S

ST79204H{H = 7 /i ]?ﬁr U PRCEIRS © 8-5 R iR 4- '*ﬁﬁéff#lévfl& JIREREET = wﬁ'fﬂﬁfﬁPSBﬁfﬂ T
FEINE > HiPSBHIIE “1” Eﬁﬂf_‘gfﬁm-ﬂ‘ﬁ ;’?EliiffL ’# Fﬂlﬁf “0” Eﬁhf[ /[J;rflﬁ;i?“

T I R B ST792009F (B[ » F [y {8~ 7 ARy | ﬁﬂﬁj’rﬁ“?&]gl” >~ WRLerR e (DR) bi- [ﬁi_ﬁﬁﬂfvmaﬁ
(IR) ° ;&;Hg’h]w[ﬂ"ﬁ; % (DR) p I' % 2VDDRAM/CGRAM/GDRAM/ JbIRAMﬁJ[;ﬁj J (ﬁﬁgvﬁl?]@RAMﬁjrﬂj}’ ﬁ";@jﬁ?
_Iéjlfﬂ_?ﬁwi% 5 »pjﬁ;{n[?fr’,; f (DR) —,;trygmt;?m_j ‘ﬁ N F[HI [JEI;[:EJRAMIJHIPFJ[ Fﬂj\ Itﬁi Fy =TI

f[F’}RSbRWp I H&JL?H‘UH]?I fuAFEF Fr s apgm;x
RS RW iR
L L MPU%?E"AIEU??"&IH@%S (IR)
L H  @EiliepdEie (BF) P IF e (AC) FufiE
H L MPUFY * wrR[E UE'*?]“IHI%F (DR)
H H MPU a{rz%ﬂﬂw‘ (DR) flIFH R

HBFEE “1" [ » A PRI TS S PR %{%Aliﬁ*ﬁ" P TSRO B P

TR ARV BREA Hglgl UBFTJ’“@%‘W 0" BT %ﬁ Ty ;éﬁsu;r,.J; JﬂEfPJ ,[ muﬁ .Jﬁﬁlj‘* |%<ST7920

| IBWI%TE’[E# i %-FF] 'i%-FFlﬁg&/F A o 4%}?*&—{\ = ]:4}[4'] 4 FI J%'FF]E# & , rl » Bl f%lﬁlAﬁST7920[J
PP_:

I:l
HIRL S e~ ;r“[ M JHIHTEVBF

fbabErEraY (AC)

i HEEHREER (AC) [ i DDRAM/CGRAM/IRAM/GDRAMV — iyt g - FHI%J&#’ W3 (IR) fedsigh >
I&F'E%‘Fv f7RLE * DDRAM/CGRAM/IRAM/GDRAME[fifE] - (0 IiFFFEEds (AC) fUfifiit jt%i *JJ[P , FilRSt “0” Ef
MRWEL “1" [ > faEE R (AC) U@ 1 ¥LE TV E(DB6 ~DBOf 1

AP 3 E#E %+ ROM (CGROM)® % g4 EIROM (HCGROM)

ST7920 4 %[k + ROM i 8192 f[ 16 x 16 E’ﬁUHWJ T 126 {16 x 8 E’m B TR I T
fb A R %FﬁE S E*' DDRAMRffel 81 U RIS ™ 2] DDRAM = SRR F 1Y J“ff}ﬁ?(“ §CGROM
Fl R for B o 2B, fifj

:—yw@ 4% RAM (CGRAM)
ST7920 3 ] | 4 RAM H{H "] %ﬁﬁ%}' s (IPJ ) ﬁJﬁ T HEH PIRE 16x16 %ﬁ” FIE q%ﬁl[%u: it J
BB E R O B 1 A2 CGRAM T I CGRAM I E3% JﬂQ‘FIJﬁlH DDRAM Ei7. 7 25 ]H‘

ICON RAM (IRAM)

ST7920 fi4f#l 240 B ICON i » 53 [T 15 A7 [ IRAM A et nb - 55— 5 IRAM A d1 411 16 il i 7 g » 557 p
— i IRAM Eﬁ ﬂ?‘F’,glRAM FRsb il F SRl R URRR RS o T A (D15~D8) F

FJ‘L A A (D7~D0) °
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B 7Y RAM (DDRAM )
29 5Pk RAM $H{H 64x2 flal i 72 35 4§ » i 2 ﬂ-ﬁ“u 47516 4 (64 {d@d ) puplid 3"”]%%? ) F{f’ﬁj" 2 ek RAM
[ > 1) T %15 CGROM » HCGROM %2 CGRAM 15| 1 ST7920 [i'l' |4 = %] » 5 HIRL% 1Y HCGROM ¥
"]« CGRAM 4|1 CGROM %] » = A"} iU % » {117 DDRAM f[ 1}t * [IU3IfIEE2 % » 7 0000H~0006H [IUify
fiFI VK245 CGRAM iU 1T H] » 02H~7FH 193 ﬁFH[fL{ﬁf FiE PO —fjj‘/\ Al Ugfﬁ?;{_j FIEAR IJ—T?‘F[
R R R AR 1 3 FIIORE BIGS (A140~D75F)  GB(AIAO~FTFF) » 21 570 Rl

ﬁszw :

1 R PR F 8 o erk[f * DDRAM 1> #S[EIEL 02H~7FH ElfJfrT.’FF o

2. His CGRAM ¥ g }{—J 16 57 ek * DDRAM 1> FfHHE t] O000H - 0002H > 0004H - 0006H |7 rﬁ?

3. B 1 47 1 16 & w R " DDRAM i

FiTI£%, AL4OH~D75FH [IUFEfE(BIGS) , #iifilth ALAOH~F7FFH ElfJ‘F.ﬁF(GB) o

;{ﬁ]’ b7 ek Fr 7 DDRAM H=4 £ ﬁ;@@@ﬁz‘ i i T AR e Y o A @ ' (D15~D8) F|f " [&hb
At (D7~D0) -
i*ﬁfl Table 5 ¥i%. CGRAM [yt~ DDRAM &vf[ ] & %\‘F”Fﬁll o
CGRAM F FT%“HWJ N l/‘ﬂiFF friliglie =~ Address conuter | U?WQ’ b PF' (=¥ Table 4)
80 81 82 83 84 85 86 87 88 89 8A | 8B | 8C | 8D | 8E 8F
HLIHIL LIHL/HL|HLHLIHLIHILIHILIHILIHILIHILIHILIH|L|H|L
S|i|t|{rjo|n|i]|X T|719(2]|0
(AR HE | ¥ | & | R (| = | 7& |)
(AR HE | * || R
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591 RAM (GDRAM)
iﬂé*q%ﬂl%ﬁi RAM i 64x32 ffif i 7 32 ?E TR R (P A ;r“, 4 %J&é*qaﬂl RAM ) & 27 I #Lﬁfu 256x64 E’mr xéxfﬁ%}'
SR 7 RIS RAM B - (157 45 4 7 E GDRAM A b Sgest 31 efe-t 0 31 GAgNH ™ Pyl 7 42 e
ngfﬁ’ AR D) FI R R 8 R EUTRRIZSATH RAM - i 'ﬂﬁ#éﬁé (AC) rgm Jﬂ~ e
qaﬂ RAM FoH &g -

1 LR R R (Y) AT RAM i

2. FPHROT AR (X) 7 A RAM e

3. JFj D15~D8 i * Z RAM [i(f * 57~ {if Bytes)

4. J¢{D7~DO B ™ £ RAM [I(H * 27~ {f Bytes) -
“fﬁ%ﬂ% ,J:t Fa;ﬂgﬁ mﬁt‘aﬂ% Table-8 -
LCD ERpfe:
LCD E@E*J%‘%?ﬁqﬁ 33 common ['] % 64 segment 54«5#?&\1%?16 LCD [=¥fy » segment e7f| - CGRAM/CGROM {1
fir % 64 b7 [ segment f[l, Sl FAE ’5.[ 33 i common [[1fi%- {fif common ﬁ?&“ﬁﬂj HIEPEY segment % 4‘»#[}{1 64
m‘wguf“ /[JF'%élgI?LI',f[J segment E@gﬁﬁ 5

WG P i B
ST7920 H {2 HERIFESS o 177 1 51 5% (address counten)uffl e §rit: DDRAM fl fioifitée s e 1
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7 \)DO
E,n___Dl
MM,MD olo
N o o
MRn“_w_DB 00000
G,mWD4 0011000
C(D5 000110000
[a) o — - o o
D6 — 0100000000
— o
£ D—/ — o o — o o o
: — — o — o o o
;n/DS o — = = = = = o
e iy o — o (=) o (=) o (=)
,w\.m_Dg o o o o — o o o o
S| — 0000101001000000100
A
A.TDlOllOOOlOllOlOOOOOlOOOO
R(_
][4 — I o o o o — o o — o o
Gln,Dl o o o — o o o o o — o o
N — o o o o 01000 o 110 olo
C:\Dl o o — o o o 00 o 10
™ — o — — o (=] o o o 10 (=)
Dl o — o — o o 010 o — o 10 o
< — — — — o o o o o o 10 (=)
s — o o o o — o o (=] o — o o 10 o
m L0 — o — o — o o (=] o — o o o o
Ar_. o o o — o (=) 110 100 00110000110000
om i o i o = = =
nd — o o o — o (=) — (=) o o o — o o 1100
G._,.B — o o — o — o o o — o 110 o =
£l N o o (=] — 1101000001111000 10001 P
O m o — o o =
™ o — o o o — o o — o o o o — o
m o — — — o — o o o o — o o 1100
< o o o o o o — o — o o — o o
m o o o — o o o o — — — — o o OOO
. L0 o — — (=) o (=) o o (=) (=) (=) — o o
o o o — — — — — — o o
< Q = = b o o o o o (=) o o o — o
= o o — o = = S
. m o — o — o o o — — — — =
.;\)u — o o — o o o — o o o o o= =
> 0 o o — — [=) o o — — — —

‘ ~N — o o o o (=) (=) o (=) o 010
Mn«B o — o o — o — — — — — o
- ™ — — — o o o o o 01010
< =) — — — — o — — — 00

Dn_ — — o o — — o o o
X < 4 — — o — o — — — — o
DH. m — o — o o 11010100
D/ — o — — o
1 o o o o o o 11110
o o o o o — o 10
it o — — o o o
< o — — — 01000
m o — o =y ] = =
001 = o —
o b — o
010 — S
10 o =
— o o
o lll —
o ll —
X ool
—
—
o
x
o

-
;l

HH
1']%C
GRAM

YR (B [
%’é) E[LJ

<l

CGRAM A

%ﬁ[

DDR

AM-

%[" _E’j:'*\:l (3"7_{‘
I’_X)

=)

Table 5 :

(=

-

e

45

,jﬁ

EIS [P
P2

215 i

4

\I,lf"ﬁ

13 2
o

i ;J‘frqu%ﬂllfﬁ‘CGRAM P

] o b

o
Hipt16%
G (4 7))
> 51165
G (LELyie
AR
1 ik
| e

1%

\I,lf"ﬁ

rl1
DDRA
M TRk
TR (R HIF_F
N) E'

0%

F

IH b

R ”Dﬁ;
23 16 .
|

2.
CGRAM

i,

N

4 B
EZ &

T
‘} ’I 7&\\5]%&.@?{
= OR N

froy =t

2L

=

=
=
tu
&2
=
(40}
i~
E1
2
o
I
o) Rl
§Hf
ig thy
rﬁf -~
& o
w ¥
2 ﬁul
To]
0 =
= =y
T
|
2 ,ﬁ;
Ei £
ﬁr A,E“
s =
=z
5% o)
O o
= .
i b2
T i
W =
==
= =
L
fay <
.LKFF [ad
=% %
= =
B 2
g EE
© <

2
001/10/18

13/47

C2.0c




ST7920

ICON RAM fi# i1k ICON RAM #¥f]
TEPEA G B SR

EOE PR IRAM & 1 A SILSTF S

fiH 4 R EE ACS....ACO

AC3|AC2|AC1|AC0|D15|D14 |D13|D12|D11|D10| D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
0 0 0 0 SEGO | SEG1 | SEG2 | SEG3 | SEG4 | SEG5 | SEG6 | SEG7 | SEG8 | SEGY9 | SEG10 | SEG11 | SEG12 | SEG13 | SEG14 | SEG15
0 0 0 1 SEG16 | SEG17 | SEG18 | SEG19 | SEG20 | SEG21 | SEG22 | SEG23 | SEG24 | SEG25 | SEG26 | SEG27 | SEG28 | SEG29 | SEG30 | SEG31
0 0 1 0 SEG32 | SEG33 | SEG34 | SEG35 | SEG36 | SEG37 | SEG38 | SEG39 | SEG40 | SEG41 | SEG42 | SEG43 | SEG44 | SEG45 | SEG46 | SEG47
0 0 1 1 SEG48 | SEG49 | SEG50 | SEG51 | SEG52 | SEG53 | SEG54 | SEG55 | SEG56 | SEG57 | SEG58 | SEG59 | SEG60 | SEG61 | SEG62 | SEG63
0 1 0 0 SEG64 | SEG65 | SEG66 | SEG67 | SEG68 | SEG69 | SEG70 | SEG71 | SEG72 | SEG73 | SEG74 | SEG75 | SEG76 | SEG77 | SEG78 | SEG79
0 1 0 1 SEG80 | SEG81 | SEG82 | SEG83 | SEG84 | SEG85 | SEG86 | SEG87 | SEG88 | SEG89 | SEG90 | SEG91 | SEG92 | SEG93 | SEG94 | SEG95
0 1 1 0 SEG96 | SEG97 | SEG98 | SEG99 [SEG100 | SEG101|SEG102 | SEG103| SEG104 [ SEG105 | SEG106 | SEG107 | SEG108 | SEG109 | SEG110 | SEG111
0 1 1 1 SEG112 | SEG113 [ SEG114 | SEG115 | SEG116 | SEG117 [ SEG118 [SEG119 | SEG120 | SEG121 | SEG122 [ SEG123 [ SEG124 | SEG125 | SEG126 | SEG127
1 0 0 0 SEG128| SEG129 | SEG130 | SEG131 | SEG132 | SEG133 [ SEG134 [ SEG135| SEG136 | SEG137 | SEG138 [ SEG139 | SEG140 | SEG141| SEG142 | SEG143
1 0 0 1 SEG144 [ SEG145 | SEG146 [ SEG147 | SEG148 [ SEG149 | SEG150 [ SEG151 | SEG152 [ SEG153 | SEG154 | SEG155 | SEG156 | SEG157 | SEG158 | SEG159
1 0 1 0 SEG160 | SEG161 | SEG162 | SEG163 | SEG164 | SEG165 | SEG166 | SEG167 | SEG168 | SEG169 | SEG170 [ SEG171 | SEG172| SEG173| SEG174 | SEG175
1 0 1 1 SEG176 | SEG177 [ SEG178 | SEG179 | SEG180 | SEG181 [ SEG182 [ SEG183| SEG184 | SEG185 | SEG186 [ SEG187 | SEG188 | SEG189 | SEG190 | SEG191
1 1 0 0 SEG192 | SEG193 | SEG194 | SEG195 | SEG196 | SEG197 [ SEG198 [ SEG199 | SEG200 | SEG201 | SEG202 [ SEG203 | SEG204 | SEG205 | SEG206 | SEG207
1 1 0 1 SEG208 | SEG209 | SEG210 | SEG211 | SEG212 | SEG213 [ SEG214 [ SEG215 | SEG216 | SEG217 | SEG218 [ SEG219 [ SEG220 | SEG221 | SEG222 | SEG223
1 1 1 0 SEG224 | SEG225 | SEG226 | SEG227 | SEG228 | SEG229 [ SEG230 [ SEG231| SEG232 | SEG233 | SEG234 | SEG235 | SEG236 | SEG237 | SEG238 | SEG239

Table6  ICON RAMpYfk > F¥R[ I & Segments3 Fll &
L0 ] il i LI LE
i~
—
» - o "

l-u

b

:
8
-

b || e |

He

3
»

Y

% | & |[IF =
1 4] &
r

m

| UL (| e || e || D |

[ ||

Hi k| W

oL el ||

arl =8 R M| sB{ BN |

s

Al wlls

=
g

e T N T O I (Y S i 0 Y

=R =1 LS ] L
o B |~ = == R W

W0 [ EA O] G|

x| | Rl R = YR DK RS

=3 =g N = R |

[
=
2
o
L

7]
-
1
(
T
H
M
h
H

il |l | |-

all |- 0 Bl =

C2.0c

l L o
P L L= - st
Table7  16x8 F P E|[¥is
14/47 2001/10/18




ST7920

C2.0c

GDRAM~=Z ki (X)

1

(R) EEIFEISNVIAD

©O~NOUIAWN RO

Table 8

ooooooooooo

ooooooooooo

ooooooooooo

|b15| bl4| b13| ...........

GDRAMZ: 8! i 1= 9] B[ EH- S

15/47

15

2001/10/18




ST7920

]

ST7920 HRH Py F I - FH A e 4 40

;c*'[-,,anl (RE=0: ﬁlﬂ"l—,,%)

| 9 TR
4 e i ;
RS |RW|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DBO (540KH2Z)
B [ DDRAM §fijfiy "20H" »  *' . DDRAM i3 i 8
fibegis o o|o|o|o|0o|0|o0]|o0]1 A 1.6 ms
(AC) Z["00H"
] r%"“& DDRAM [ BB (AC) F{"00H" » % s
AiHEEt lojojojojojojofo|1|x]| — L N 72us
e It A e rfjj' T elsfg DDRAM F"JWJ?‘{
R N I T
P F%g[fs%t ojlo|lojojofo|oO|1]|WUID|S 72us
S puFL
WS ON
N e
ojlo|lo|oO0O]OoO|O|1|D]|C]|B|C=1 j#fEON 72 us
R N
B=1: ek )% {1 ON
W T AR PR [P R 7§ g e 4
F olololo|ol|1]|sc|re|x]|x] oF fi AT 72 us
%?ﬂ?}‘ﬁjﬂ & DDRAM ﬂfj(‘J"Fﬁ‘
DL=1 8-BIT /i
' 0 DL=0 4-BIT il /i i
L 00001 DL X X | X 72us
RE RE=1: & & EE
RE=0: A6 8 (e
r  CORAM i S5 4 8 (AC)
CGRAM | 0 | 0 | 0 | 1 |AC5|AC4|AC3|AC2|ACL|ACO|" — . o - 72 us
i ﬁﬁ"gﬁﬁ@%fﬁqﬂl SR=0 ({S @y 15y RAM & 35 48)
Er
] 0 ¢ DDRAM i SHE[t 7 (AC)
DDRAM | 0 | 0 | 1 ACS5|AC4|AC3|AC2|AC1|ACO B 72 us
AC6 AC6 [{il 5% 0
v’j"i-ﬂ—
A DR (BF) [ [ OB ERL A% - IR
OV AR ' =k il vﬁ,p‘
& (BF) 71| 0 | 1 | BF |AC6|ACS|AC4|AC3|AC2|ACI|ACO| ~ T Ife fiF 0 us
I RS (AC) puﬂ
fib
FvRE] fo T RIZITATRS RAM
1|0 |D7|D6|D5|D4|D3|D2|D1|DO 72 us
RAM (DDRAM/CGRAM/IRAM/GDRAM)
# RAM 5 Il RAM FIVERR
1|1 |D7|D6|D5|D4|D3|D2|D1|DO 72 us
F9fif (DDRAM/CGRAM/IRAM/GDRAM)
C2.0c 16/47 2001/10/18




ST7920

fpi4) 3 2: (RE=L: 1’?%3‘7—1&)

| b = P
4 i = i
RS |RW |DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0 (540KHZ)
SET AR s T R P I AR L A
Hggf=t o ojofojojofo|o0]o0]|1 i T 72us
(Com1..32 fil {74 | | f} Com33 ICON &)
Fephit Y SR=1: o * = s it
RAM @41 0 | 0 | O | 0 | 0| 0|0 |0 | 1|SR|SR=0:-“qF" IRAM il (#i% i5 ) 72 us
EE SR=0: 7l CGRAM i (LA 45 4))

EER A S SRS P R F
MrcEE o 0|0 00| 0| 0| 1|Rl|RO|RLRO¥FIMEE 00 ?-’,'E)‘I— r‘»’?ﬂ;‘ﬂﬁk&’,'@pl@ﬁ’.‘i—.»?@ 72 us
E.ijﬂr—ﬁ'geﬁ

SL=1: g sz

B2 o | 0] 0| 0| 0|0]|1]|SL|X]|X i 72 us
SL=0: i * B
DL=1 8-BIT %’ﬁiﬂ/rﬁ'l
DL=0 4-BIT ] /i

A 1 RE=1: ¥R HE e
) 0|00 O0]|1|DL|IX G| O 72 us
fjjﬂtl%’g RE RE=0: 3l ":E‘{'F'[—?IEEJ['E

G=1 Al ON
G=0 F@ljiEE OFF

P

—

SR=1: AC5~ACO 5= [lif5 s I
IRAM &4 0 | 0 | 0 | 1 |AC5|AC4|AC3|AC2|ACL|ACO 72us

SR=0: AC3~ACO % ICON RAM ¥ -
it ecligtiy

< GDRAM i [ TG (AC)

M=
. A A T S G RUTR]
Al 0 | 0| 0 |AC3|AC2|AC1|ACO .
0joj1 R T U AR 4 72us
RAM ik AC6|AC5|AC4|AC3|AC2|ACL|ACO

=5 i1 i 4 ACS...ACO
S g ACS...ACO

i
Hi ST7920 w4 447 » P Elds = FljupEF,u ST7920 [* 2 FRERIRGEE » I BFE“’I‘E’Ef ﬁl‘ e
HATPAR A U R RS S B R MR - S AGE I I S I RS
Ry > ?ia%F*W¥J%4ﬁﬁﬁ% #4 ﬁwuﬁf%xﬂﬁ&%Wwwm@qﬁw

2. RET R REAA ?F"JWF'JI_ ﬂﬁfun“jm , VS[@E[ "RE” 55 £ IR SRR TR RO
=7 VARl “RE” b7 o I[Jlﬁlm il FI [J;r E:Jl]: T_;;E:J_‘L I%”}‘ E” Py o

C2.0c 17/47 2001/10/18




ST7920

119 % ¥/l (Register flag) (RE=0: $ 445 G%)

S
iy fiajfe 3R
RS |RW |DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
0(0jo0jO0O|O]|JO]|]O]|] 21 |UD|S . , o '
=R e o e FI;’?‘/,DDRAM fh SRR (AC) il
B AT ojojojojojoj|j1|D|C|B
& VEIETT SRR SRR (o B
- BT WP AR T |1 ALL OFF
ofo]|o0
spermogr= | O [ O [ O O 0] 1 |SIC|RL| X | X
- = WG R 0
PR X | X
0
0jJ]o0|O0O|O0]|1]|DL|X X | X B ’
PR RE 8 BIT MPU I Bl A4 T %™
1 0

fﬁ_ﬁ:%?wf‘,@(Register flag) (RE=1: $%&% fﬁ—ﬁ%)

e
}‘F‘,_,ﬁ] FI7J fd 3
RS | RW|DB7|DB6|DB5|DB4|DB3|DB2|DB1] DBO
B ol g lolololololo]1]sRr
RAM i - = "J_‘ IRAM & 4i-or I%z”“{u_ CGRAM -
. 0
Y
ololo|olo]lo|o|1]|Rl|Ro
o ﬁ'l 5y ﬁ?“@ﬁ BB FIEES - 7"?1?’% tzﬂ*ﬁj%;
0|0
olololololo|1]ls|x]|x
G FAET Het
1
1
i oo ojof1fpx| |60 .
- SGIRIEE OFF
fjjﬂtl%*& lﬁ *
0
C2.0¢ 18/47

2001/10/18




ST7920

RS
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 [ PERE
H L T

C2.0c 19/47

2001/10/18




ST7920

® 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

C2.0c 20/47 2001/10/18




ST7920

® :")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 Pl 7
El[ DL="1", £4 8 BIT MPU Eﬁ’ﬁjﬂﬁ'#ﬁ'l
El[ DL ="0", £4 4 BIT MPU Eﬁ’ﬁjﬂﬁ'#ﬁ'l
RE: #5482 it fe 5
’51[ RE ="1", fi{fs i IJ";
g[ RE ="0", FLHL 4456 % (=
[fil~ fp4} Y po=1 IR E>% RE % DL %ﬂlswﬁ DL %#%#%@ RE 7l FLAG I l%_“:

® 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

C2.0c 21/47 2001/10/18




ST7920

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‘xjﬂia@ﬁxg'pfjgﬁel(z-sytes)ﬁqizﬁ‘ 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

e T RAM VRS, i@ il (AC) wsid
i LRt i £ (COGRAM,DDRAM,IRAM. ...) £ IV H] F 7 DUMMY READ — -5} 20 2 1-civh
Jy= V@I DUMMY READ 2 bedt i £ 1 ) DUMMY READ -

C2.0c 22/47 2001/10/18




ST7920

M 4 5 S R

A

RS RW DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

o|lofo)jojOoOfO]J]O]OfO0]1
Code

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

® SR HE RAM RHEEE
RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
ojofofofoOofO]O0]O 1 |SR
Code
F“" SR ="1" 7o * = SE 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(ar *%’”&E EL IR *»‘F%@ﬁ Fi—ﬁhﬁ?
R1 RO |Description
L L |57 ﬁ@fiﬁ‘iﬂ%ﬁ
L H |312 ﬁ’?p?‘/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

C2.0c 23/47

2001/10/18




ST7920

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

C2.0c 24/47 2001/10/18




ST7920

A R 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) [

i BT ([0 7 A9 (DBT-DBA) #55) » [i# 5417 (DB3-DBO) fiUvf I fy busirit 5Y #1475 (DB7-DB4)
53 S BAHRID P 5 B 4-08 % [0 1 DB3-DBO ) ik 17 -
ﬁlﬁfd E[ﬁl%}?ﬁ—#ﬁxlﬁéi ﬁ%‘llﬁu FE|

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

C2.0c 25/47 2001/10/18




ST7920

fIF1 5 e T R
PSR (7 » STT020873 * IV » 7 YN ™K g eVl IR ol IV M2 > = S
P 2 PO 55 (SCLK) EREUSIFIavkise (SID) > st IyglIiopayoph -

Hi A I b RIS TTO20 0 15 - il R (CS) SRl 7 ™) » ¥ il S8 (CS) iy Eeet 1 - [T
JERL (SCLK) fiay * ué‘*ﬁ?rﬁ?&}%q; Pl HED gFF,H EE%“%H(CS>F%HIR EOER > STT920[9]7 ?ﬂ VIl e e B2
f[ /Iﬁ#lﬂfj TREEED > RERLE T PSR o [P RRRDR Rl I R 7 SRR @ﬁﬂa’iﬁl@ﬂ&\f’/uéﬁél%ﬂvﬁ[?[ﬂwr b
R T R e RO R R (HSTTO20 B ARSI s
(SCLK)EHEfof FlErRase (SID) fq €5l - g W il B (CS) R RLRER FI Rt -

ST7920f1

R IERR (SCLK) SUEPR OB IER T - (UL E A8 & [R5 £ T LG » 45 5 B0 Opg R e
Yk PRS- (8 2 TR SRR SRR [MESSTT0200 (I E ) MR IR E G -

AR PV YT RO Bl BRI A Al - R e L7 (Rl f[&)&?ﬁﬁ
AL P IR GO R 2 IR B - R EREOR A 7l IR R R (RW)
G R (RS) - HEST R 07

B 5 [ # #wkﬂwmmaﬂu?»#mq&,J [ ™ g SR BT SR T O R A BT ¢ At R

(DB7-DB4) ffi {1 PRLK] f7 RERYEL 5~ [ 7 A7 (OLSBIT - [iyfit (547 7 (DB3-DBO) iy 4150l Iy ey 57
{5 52 pJLSBSﬁu ’ *FAWE}%F”@ PHck 5 FTHTES0 »
I i Do (i3t

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

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

(Slnchr oni zi ng <_H gher ) ‘_Lovxer )‘
. Bt string data data :

4_ 1St byt e _)(_ 2nd byt e _)

Timing Diagram of Serial Mode Data Transfer
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;. Write data from A into INSTRUCTION Register

WRINS:

C2.0c

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

27147

;. 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

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|olo|1|1]|X]|]o0]|X|X

Wait time >100uS

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|olo|1|1]|X]o0]|X|X

Wait time >37uS

v

Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|lo|o0o|O0O|O|1|D|C]|B

Wait time >100uS

Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o|lojo|O0O|lO0O|O0O]|]O]|O]|O]1

Wait time >10mS

Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o|{ojo|O0O|O|O|O]|1]|UD|S

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]jolo|1]|]o0]|X|X]|X|X

A
Wait time >100uS
v

Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo0|O0|O0|1]0]|X|X|X|X
0|0 [ X|O0|X|X|X|X]|X]|X

A

Wait time >100uS

v
Display ON/OFF control

RS |R/W|DB7|DB6|{DB5|DB4|DB3|DB2|DB1|DB0
oOolo0|J0]JO0O]O0O]O0| 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

v

Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
0|00 |0 |O0O|O0|X|X]|X]X
0|00 |1 |IUD|S|X|X]|X]|X

Initialization end
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[* |5 Booster+| EEERE T

5.4V
- + O CaplM
t T VD2
CaplP
LY
VD2 &«
Cap2M
2.1V X— Cap2P
Cap3M
Vout
Vout
Vss
910 T A S R
» >
Trw
XRESET pulse width Trw 10us
RESET start time Tres 50ns
30/47
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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

C2.0c
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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=27V - 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 - 0.20 0.45 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 - 0.45 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

C2.0c
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AC Characteristics (Ta = 25°C, Vpp = 4.5V) Parallel Mode Interface

C2.0c

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 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
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
34/47
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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 [Pin E 160 - - 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 1800 - - ns
Trw Enable Pulse Width [Pin E 320 - - 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 Delay 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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8-

® MPUREYRE[|ST7920

C2.0c

7o fi E'IEﬁ'—T’»ﬁ%}'

Vi HL N

RS Vi1 L
o TAS | _ TAH

RIW |
TPw TaH
E / S
=™ le— Tosw ‘ TH
DBO- DB7 Valid data
< Tc
MPU£ST7920 5 ¥E]

Vi HL N

RS Vi1 L
o TAS o  TAH

RIW AT
= Tew _ TAH
E e _ g
TooR TH
DBO- DB7 Valid data
< Tc
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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
Tscyc Serial clock cycle  |Pin E 400 - - ns
Tshw | SCLK high pulse width [Pin E 200 - - ns
Tstw | 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
Tscyc Serial clock cycle  |Pin E 600 - - ns
Tshw | SCLK high pulse width [Pin E 300 - - ns
Tstw | 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
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A+ o -

MPUREPR[ZST7920

TCssS TCSH
Cs J > ;‘\
Tscyc
SCLK TSLw - /-
7 TSHW
Tf g T
T
TSDS > TsDH
SID Valid data
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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

C2.0c
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lmE'J’%:EJ‘FFﬂ;%ﬁ'

2Line 16Chinese Word (32 COM x 256 SEG)

LCD

Dot Matrix LCD Panel
Com 1-32 Seg 1-64 N Seg 1-96 N Seg 1-96
Dout » DL1 UWW DL1 UWW
VDD DL VDD DL
DR1 A||_ DR1 A||_
SHLI ST7921 CLI |« SHLI ST7921 CL1 [«
SHL2 CL2 [« SHL2 CL2 [«
VSS M [€— VSS M [€—
Vo V2 V3 Y V2 V3
ST7920 5
VSS
CL2
CL1
M
Vo
V1
V2
V3
DBO0-DB7 v
SO0 Y28 Y N Y YV VY
Vee(+5V/+3V) VR Regsister Regsister Regsister Regsister Regsister Vss
To MPU

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