— —
- - -
-_— -
—-— -
- - -
~— -

Sitronix ST7920

fly 3"@%[@ LCD ﬂ’fﬁﬂ/ﬁ@?ﬁ%’é‘

= ol e

o (S i
® TR Normal mode (450uA Typ VDD=5V)
-2.7t05.5V Standby mode (30uA Max VDD=5V)
® JH{H8-FAL-IHRAK f[ Il MPURY Sleep mode (3uA Max VDD=5V)
® 64x16-*7% 5 HEE RAM (DDRAM £ % 16 ® VLCD (VO~ Vss): & 7V
7 x4 5, LCDEi auflih163 71 X 219) e emIY 3’%’,E‘|3ﬁiﬁ‘,;§é§ﬁ BliE
® 64 x256-1 7 @l RAM (GDRAM) o EH LI
® 2M-ft5 (I I E] ROM (CGROM) FH H i - %’,E'l?ﬁﬂ% ( Display clear)
8192 fH & %] (16x16 i) - YRR b (Return home)
® 16K-H7 4 P % ROM (HCGROM) i-H i - B T HAMR - (Display on/off)
126 {4 E] (16x8 Rif) - WA EES- /55 (Cursor on/off)
® 64x16-f7 FE[E T RAM (CGRAM) - A [P (Display character blink )
® 15x 16-ft 7 FHH 240809 ICON RAM (IRAM) - WAEFE ( Cursor shift)
® 33-common x 64-segment (2 FEHA-) i[&Fﬁlg[;%Ei - HA R ( Display shift)
FREIES - éﬁl%’,f&@iﬂi@ (Vertical line scroll)
° Elgﬁ?ﬁ"ﬁfﬁﬁfgfﬁf (RESET) )= - M E I (By_line reverse display )
®  JH{ VA gL i I (XRESET) - PR ( Sleep mode)
® [t HI Segment FEFHHT ik BT Gh it ® |*j Booster | ML (59
16X2{® 1 4 ® 1/33 Duty
® IR IR R
i b
+ST7920 %ﬂﬁﬁﬁﬁlLCD%ﬁU/ﬁﬁéﬁlc R AR B R (i FEIP IR T R = %Eﬁ’@]ﬁ?l )
53 PILRLBR . BEHZEIR /7 o, A % BEEIAR S ok fIYI AT e AR RIS > & f»[,%aﬁ RAM » 2% % 8 » [ Wik gl
fEEEA I ﬁﬂ“fﬁf TRl RO o Tltded | P i) sk - W) i3k =4 LCDIEfI/RREIC -

- (i#64x256RI 3¢ IA G 5 (GDRAM) 1 240RIfISICON RAM » Ji' ] | AR -ih [FiELART: - ) ' ST7920[] £ CGRAMER.
(AR PR i A R 16X 656 e -
ST7920 21|t (RRIHRS (2.7V 10 5.5V) i I JHHH b (g o il i et -

ST7920 LCDEEE 1133 (common 64 {[Hisegment™ i 5% » SegmentRigy AR IvfE e fi' I' i 51 1IST7921 Segmentif
B e FRLFH P R R 5 (W ST 79207 R ZI1 S8 {25 Al > kLR A ST7921 (M 127 16

%‘Q—T °
& b A K ER
ST7920-0A P# BIG-5f Bl El
ST7920-0B FIg# GBfE Mpiiv 3%
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ST7920

ST7920 Specification Revision History
5% FI3 s

1. VCC ¢//d¥1, VDD
2.VLCD {1 VCC-V5 d¥t}, VO-VSS

Cl1.7 2000/12/15 . . .
3. DC characteristics input High voltage(Vih)d>£%; 0.7VDD

4. DC characteristics output High voltage(Voh)ds£% 0.8VDD
1. Chip Size &}
ICON 256 M@=ty 240 BHV
XOFF normal high sleep Low ¥} normal low sleep High
YT XOFF ik 3
|‘T}%”JFL,,€‘. ST7920 4,5,6 PIN %l“%f (4,5,6 £% test pin)
(ST P P2 CAPLP, CAPlM CAP2M fé i
Icon RAM TABLE (%1 (TABLE-6)

[’ & Booster #| E'J{F%'“é‘,ﬁﬂ“%w (£~ (PAGE-29)
'TF,T AC Characteristics &¥f]
“[i* 2Line 16 Chinese Word(32Com X 256Seq) =" [ e rf]
ot ﬁﬁ?ﬂi’?#‘%ﬁﬁ“%ﬁ*%ﬁﬁ“ﬁ&

C1.8 2001/03/01

C1.9 2001/05/28

S e S L T <

=

g7 7[JTF“ ji Register initial {ii

C2.0 2001/07/03
2. E*Fq % CAP1IM CAP1P fij}:fsT— (PAGE-30)

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

C2.0b 2001/08/14

C2.0c 2001/10/18 |1. Page 38 f PR TIPS T
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R A
RESI RESO . CL1
- CL2
Reset | | — M
Circuit
CLK Timing
Generator
PSB
DOUT
Instruction l " .
|| Register (IR) COML to
RS__,| mpPu Display 33/49- | | Common | COVB3
Interface Data RAM Ly|bit shift| | Signal | .
RW_> (DDRAM) register Driver
A 4 60 x 16 bits —
E__, Instruction
Decoder +t
. SEGL to
Y SEG64
64-bit 64-bit Segment
A shift latch Signal | —
Address register| | circuit Driver
Counter
DB4 to 4 A A
DB7 |
Input/
Output Data < »Y
DBO to | Buffer |q ,| Register 4 LCD Drive
D83 <« (DR) Voltage
Selector
< Busy 1
Flag
v v Al 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
Parallel/Serial converter
Vss > and |
Attribute Circuit
VDD
XOFF
XRESET
VO V1 V2 V3 \Z!
C2.0c 3/47 2001/10/18
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Pad 4 £
30 1
31 2
I e
\ZI g /5
O < O
O = O
U $ U
O 5 O
O = O
O E: O
O L O
O b4 O
0 3 0
O 2 O
O O
O O
O O
O O
O O
O S O
O e O
O > O
O O
O O
O O
O O
O v O
O O
O O
O O
O O
O O
o O
O O
O O
O O
O O
O O
I O
O O
O O
68 | 1 FEIIZIIZIIZIIZIDDDDDDDDDDDDDDDDDDDDDDDF %

u o

AR il e A ELYE Pad e

g™ 71 5305 X 4074 Pad *[: 90 X 90

Pad F'EH[S%: 125 itk gm

* If,lg,ﬁﬁl@ (chip substrate ) *ZLHIEE] VSS
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g U | #: um
indig X Y WSt X Y
VO osas | 1812 39 | VD2 | -1306 | -1933
2 V1 2548 | 1688 40 | C[1] | -1181 | -1933
3 V2 | 2548 | 1562 41 | CI21 | -1056 | -1933
4 N.C. | 2548 | 1438 42 1 C[31 | 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 | CI71 | -431 |-1933
9 VSS | 2548 | 812 47 | CI8] | -306 | -1933
10 | VDD | 2548 | 688 48 | C[Ol | -181 | -1933
11 |XRESET| -2548 | 562 49 | Cl0] | -56 |-1933
12 | CLI | 2548 | 438 50 | C[i] 69 | -1933
13 | CL2 | 2548 | 312 S| CI2] | 194 | -1933
14 | VDD | .2548 | 188 52 | CM3] | 319 |-1933
15 M 2548 | 62 53 | C[14] | 444 | -1933
16 | DOUT | .2548 | -2 54 | Cl15] | 569 |-1933
17 RS 0548 | -188 55 | C[16] | 694 |-1933
18 RW | 2548 | -312 56 | CI7]1 | 819 | -1933
19 E 2548 | -438 57 | C[18] | 944 | -1933
20 | VSS | -2548 | -562 58 | C[191 | 1069 | -1933
21 | OSCl | 2548 | -688 59 | CI201 | 1194 | -1933
22 | 0SC2 | -2548 | -812 60 | CI21] | 1319 | -1933
23 | PSB | 2548 | -938 61 | C[22] | 1444 | -1933
24 DO | -2548 | -1062 62 | CI23] | 1569 | -1933
25 DI 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 | 2548 | -1562 66 | CI27] | 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 | CI[31] | 2548 | -1688
33 | VOUT | -2056 | -1933 71| C[32] | 2548 | -1562
34 | CAP3M | -1931 | -1933 72 | CI33] | 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
C2.0c 5/47 2001/10/18
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W | B | X Y W | fE | X Y
77 | SI60] | 2548 | -812 116 | S[211 | 194 | 1933
78 | SI59] | 2548 | -688 117 | S[20] | 69 1933
79 | S[S8] | 2548 | -562 118 | S[19] | -56 | 1933
80 | S[57] | 2548 | -438 119 | S[18] | -181 | 1933
81 | S[S6] | 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 | S[13] | -806 | 1933
86 | SI511 | 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 | 688 128 | S[9] | -1306 | 1933
90 | S[47] | 2548 | 812 129 | SI8] | -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 | S[3] | -2056 | 1933
96 | S[41] | 2548 | 1562 135 | S[2] | -2181 | 1933
97 | SI40] | 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
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
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PAD BI:Piifiit

LR I A
XRESET 11 fiay FARE W (LOW E*JI"E)
rimﬁ'é #Lﬁ‘llﬁ EnEE
PSB 23 fiiy — VI i
1 8/4 HrnL A g
fiémf,rﬁéé (R PHE )
O FF e (o
SURRG B —
RS(CS*) 17 fiy i EI AR 1 aﬂ?”fﬁé (B8 @)
FF%[ HOEE ( H/U?’l ﬁrﬂﬁ'«“)
1 FF#I Urrf
0: il PR
Bl F’ﬂiﬁg’iﬁﬂ R PHE )
RW(SID*) 18 fi PRI 1: %L,.
iy * YRl GIYIHE =)
N 5 e g FUH TR (et ﬁ‘ﬂﬁ#)
BSCLKY | 19 | AT szﬂ wun%ﬁ (fl&/IJﬂﬁfﬂﬁ:“
~ = p—— &fuf%'ﬂ Ué‘EJ/ ’5 l#ﬁ*#llm ‘g’%ﬂi DB7F' ”
ET [EH] o
[F4-1b 7 SRR PR 1T ST7920 it
DOtoD3 | 24~27 | fia ™ [fijt! eIk zﬁ'ﬂﬁﬂé&ﬁ’& e Rl EEZ= I HiTe4-
il Ll el 2 o R I
L[I Qé,:‘ Jj H
CcL1 12 ﬁﬂjgv{ %7 Segment EREVIH ﬁEﬁZDO LTI’ ) O[H’?‘; Segment %Fua%fuf[g gil
CL2 13 g P54 Segment FEEY Eﬁﬁ?ﬁtln > [FPEIFIFIE PR (DOUT) foj
0 : oy |7 PR R A A Segment BREYHR Y
M 15 g P87 Segment g LCD@M e 5@: g;ﬁ}o Froask
DOUT 16 fat ##7. Segment FEEVIE | IF HiH A SegmentGE R B (1Y H {1 A il -
COML1 to - el S
COM33 40~72 ﬁ'ﬁ? LCD CommonF B
SEG1 to . o
SEG64 136~73 ﬁ:ﬁ& LCD Segment §45FF§? I
1~3 LCD A fryEH s
VO to V4 78 * o Vo -rv4 rgj 7V
Voo 10,14 ] k ?ﬁ@ Voo: 2.7V :,EU 5.5V
Vss 9,20 iy s VSS: 0V
'E'iﬁl H] f[ﬁ*ﬁ{ﬁﬂ@ﬁﬁ Itk ﬁ[ g -
IR ISR A Rl OSCL
0SC1,08C2 | 21,22 | i * /i I ,5 ﬁﬁ? ’Jfﬂ( 40KHz) -
5.0V R=33K
2.7V R=18K
VOUT 33 fil LS SIS LCD p;r,g it

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 i

A e
CAP3M 34
CAP1P 35 | " )
i 7 e
CAPIM 36 | 11 EFE ffi i
CAP2M 38
LCDi EI&?F,'L%,EJ H %}@Lﬁrugﬂfﬂ(%{éﬂ [F'
XOFF 32 fje — NORMAL =LOW
SLEEP MODE =HIGH
CAP2P 37 — — i
VD2 39 i 5 i ﬁrﬁ Ew:%ﬁ A 35v)
N.C. 4 —
N.C. 5 fiy — i RIS ] (EEF‘ )
N.C. 6 —

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

3?”';[[ El [ LI \/OUT i ﬁ?'u 'E@Fjﬁ LCD Eﬁ& 257 By i Ft R1...R5 [ f@;ﬁ}'—[l{ﬁf‘ 20K (ohm)!'] 5 VOUT £33 fifit Lj-%ﬁmé*lr;\fi‘ﬁ

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

osCl 52 osCl 52
R Cl ock
PRl P = e e EVEJI'%EE“E»%’L(VDD:SV) ﬁﬁ(*’l‘f@ﬁﬁ}rﬁln {15548 (VDD=5V),
800 900
700 N 300 I
600 \\ 700 N

600
500 \\
400 N\

500
N
400
\

Fis (KHz)

I (uA)

300
300
200 \\ 200 T~
100 100
0 0
56 d D e & ECR S R RN
PRI () PR )
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LCD s o i et 8 ) XOFF e )

E lrﬂﬂﬁ”[ﬂ%%ﬂ XOFF ﬁ?“'t“ NORMAL=LOW , SLEEP MODE =HIGH

XOFF 'jfe [ %% 76 iz (1) Vico=Vout

‘FJI, VLCD=VOUT gy VLCD=VDD

XOFF SIK

\I PNP

(8550 or 3906)
VO

V1
V2
V3

V4

Vicp=+5V

XOFF x| ifjfér HE5(2)
Vicp

XOFF I: 51K
CMOS

(4049)

#; VLCD>VDD

PNP
(8550 or 3906)

VO

V1

V2

V3

V4
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SRR

TS

ST7920?F_¢1'ﬁ SESf Fﬁié;ﬁffgf\’ﬁ%'*é* 8- 7 i £R4- '”fﬁlzéiif#l@yfl VIR T [ At AP SBRI ZR 1 FipY

R HiPSBIINE "1 RS- R A S i 0 RSN it -

EEs F’j,ST7920ﬁJ§*JHE[Ia o[- 5 T B ) B~ (FRLEVRIITS (DR) b [ e
(IR) rﬁ'gh{v[ﬁ’*ué‘é (DR) Fl I'' % *VDDRAM/CGRAM/GDRAM JblRAMFIJ];EI ) ﬁ]‘"&qVE '#ERAMFIJI‘HIP’ m;ﬁ}fﬁ
Gtk ﬂ\l_f“ 5k »ﬂja*[r[r+a‘ (DR) % VR [ | 1)) FlplE AEVE ERAMOE = s 550 iy -

[ (RS WRW | [ ot » 5L 4

RS RW D EERM

L L MPURE AL P (IR)

L H i EREAR (BF) W PSRRI (AC) PN

H L MPUF’@.1 [ S [JEW‘?H T;akg (DR)

H H_ MPUREYRITT (DR) HIEE e
MR (BF)
‘F{I,BFF@ ‘1" EJJE s R BT S AR f[r;;u_”[iﬁf;{{ﬁ: , n&g;]; 7% ;g;fjﬁ F B B ;g;f”ﬁ
,IQJ’FJ'IJ 5y 4 FI—*.-%’E‘VBFFE‘ [ @I%I UBFFE‘?FEJ%IQ‘V “0” E j’ﬂ g ﬁ]aT ;g?lf j J ; Jﬂ&ﬁl [I ll:[ FI j#'l Ijﬁi}[’x |§45T7920
mﬁ‘ﬁ”g? jt]'““ﬁfﬁ‘ ’ 'i%fﬁﬁ‘“’*"ﬂ TP (W RS A i a‘%{p » el f%lip;ST?gon
ﬁ‘}‘ 'FI AP RNIRNE R Tl EII%FFVBF)E“%¢FE

R FHEE (AC)
THEEEER (AC) M| s DDRAM/ICGRAM/IRAM/GDRAM. Y — iUt it i Sl RFEAE 07 ) (IR) el >
&plg[gaqvwim‘ DDRAM/CGRAM/IRAM/GDRAMEJ@EJJ% » HEHEEEES (AC) [IYfiliie fE[ i JiRSHG 07
[RWEE “1” Eﬁ i EERReES (AC) FIJ];E_’I HFZVEIDB6~DBOJ] 1 »

19 4 E[% % ROM (CGROM)¥ ¥ #=EIROM (HCGROM)

ST7920 4" #[& % ROM #;qﬂ 8192 [ 16 x 16 BfiUf[1 W[l el | > 126 [ 16 x 8 BB BRI e o " Iy i
RS SR T RIS o [/ DDRAMK RIS (9 BfiEF * %] DDRAM - fRBH | B0 RIS CGROM
H[}H%{%ﬁ? Py BB T E ﬁﬁ

FEk 2+ RAM (CGRAM)
ST7920 I %[kt RAM R P I GEF) = o [ M D4R 16x16 REFVE I Gk R 07 1 DR
[ FNZE HLH POl e B F 15 A E] CGRAM fl1 > (17 Al CGRAM 1935~ 4EAviZiE DDRAM 2E= 7 #5511 -

PRI E R O T LN g pRie 5 it

ICON RAM (IRAM)

ST7920 #Liff 240 Bis ICON B » ST 11 15 59 IRAM 4552 5% » 5 57 IRAM (311411 16 i 5% » 5%
o A IRAME -+ A IRAM A i R AR [yl R AAOSRR] G - S AT (D15~D8) F
W SF R (D7~DO) -
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5. %vF RAM (DDRAM)

170 RAM R 64x2 [t 7 50 o fi] - s 270 11 4 77 16 (64 i) fup b S EIRE. FJ'[F@X 2R RAM
[ 1) 53 I CGROM » HCGROM % CGRAM [iv %] ; ST7920 fi' |85 = F84° %] » 53 j[RL4 Jifiy HCGROM 3
%]~ CGRAM FE[ W [[1¥ CGROM 7] » = FER[2 % » 17 DDRAM [ 1 * [URH{F:Z Y > 7 0000H~0006H [13f}
fEH U2 5 CGRAM fup 1 2] » 02H~T7FH pﬂ?ﬁﬁﬁ[ DR PO e O] AT AL B J?ﬂﬁ?ﬂjﬁ[ B J—Tﬁ‘FI

— ftrb A ’E‘yfx'x“ﬁr*w{ 'pmf. ﬁ%l_ﬁ‘yf[l?ifJ F'Jpjﬂﬁ? BIG5 (A140~D75F) GB(A1AO~F7FF) - 2F“EIF, FE F'J f'
ﬁgy[n :
1. = F ’Fﬁ"j"ff’J :}{ﬁ’ 8 r’j"%{ﬁ{‘e‘[ﬁj" DDRAM Hl » FefElEy, 02H~7FH FI‘J’*ﬁF °

N

57+ CGRAM %] 1 )} 16 7 ¢ s * DDRAM f[1 > 5H ] 0000H - 0002H - 0004H > 0006H [“FEisffE -
Bl 39 1R 16 T ERE . DDRAM 1

i % AL40H~D75FH [IU3iffi(BIGS) , i i ALAOH~F7FFH [IUiifi(G B) o
K 16 5w * DDRAM T2 ERZESEGHIAIFY * [l 7% A el kb i A (D15~D8) Fif (A
7 (D7~DO) -

Z[f{ Table 5 75 CGRAM [/ -+ DDRAM F¥f| | & %’@EIU%QI’%E °

w

CGRAM F F'J%’ [ F7 “F}ﬁFF Tpreds s Address conuter i J‘?YQF,#}FF,'(%# Table 4)

80 | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 8 | 8A | 8B | 8C | 8D | 8E | 8F
HILIH|L LIHILIHILIHILIHIL/H|LIHILIH|[L|H|L|H|L|H|L|H|L|H|L|H|L
Slijtlrjo|n]i S|T|7]/9]2]|0

oA He | ¥ [ [ 6 ] | (] &= | F& |)

AR AEEE d v [ lw] | ][]

/ Table 4
SRR [ S
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I RAM (GDRAM)
*gqgvg;ﬁ RAM $411 64x32 [ 7 2 ORI R I it 4516 72 AT RAM 0 5i0) el 1] 256x64 B~ Fesir
FREHTE > T RISSSHTH RAM > [ 5 4724 GDRAM lwuf R O A O GRS 8 RO
e AR YD) > PR R 8 & fURTR EAGIH RAM - iyt abEF R (AC) 'F“E'E*J U G
q%\' RAM g™

1 Ao AR (V) F AT RAM G g

2. PPN AR (X)) B AGH RAM & -

3. JfjD15~D8 fi * £ RAM [li(f * 57~ fif Bytes) -

4. JF{D7~DO i * ¥ RAM [[I(i * 5= {if Bytes) -

RN FQ [ B SAA %xj&l Table-8 -

-

LCD ERpuRses

LCD FEFTE2: {1 33 common [') % 64 segment FBERECHEERY LCD [} » segment v'v| - CGRAMICGROM iiifii
wir %] 64 i 7 AY segment F] IR ’jl 33 {fit common f[ifi¥- {fit common EE'A IIE# H1EE9 segment E'T*?H}H 64
o IR ] segment FEEVETES ©

WA e
ST7920 RPN W P FI82E - H17% 7§ (address counten)f il 37 ¢ DDRAM [lifffefz i 148t ) -
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m_ D
;m}DO
M 1
M”M_Dl r=I=)
N o o
A,\Doo 00000
Rm_w_D4 0011000
G'ILD o — o o
C:\D5 0001110000
D6 — o o o o o
o N~ 1001001000000
s [a) 111 o — o o o
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Instruction Dunmy 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
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ST7920

8051 ISRV M Heiz®

; 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
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=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

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 ;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=A5

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,A1 ;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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ST7920

8-k 7 fi :
POWER ON
Wait time >40ms
XRESET LOW—» HIGH
Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
olo|lo|lOoO| 1|1 |X|O]|X|X
Wait time >100uS
Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojlojo|lo|1]|1]|X]O0]|X]|X
Wait time >37uS
Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojlo|o|lo|]O|]O|1|D|C|B
Wait time >100uS
Display clear
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojlo|o|oOo|]O]|]O|O]O|O]a1
Wait time >10mS
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
ojlo|lo|o|oOo|]O]|O|1]|UD|S
Initialization end
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ST7920

A-fb 7 fi P
POWER ON
Wait time >40ms
XRESET LO+W—> HIGH
Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
o0 |00 |1]0|X|X|X]|X
¥
Wait time >100uS
v
Function set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
O[O0 | 0|0 ] 1|0 |X|X]|X]|X
0|0 [ X |0 |X|X]|X|[X]|X]|X
3
Wait time >100uS
!
Display ON/OFF control
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
OO0 |0|O0]O0|O0|X|X]|X]|X
0Ol0|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
O[O0 |0]|O0]O0|O0|X|X]|X]|X
O[O0 |0]|O0]O0|1|X]|X]|X]|X
A
Wait time >10mS
v
Entry mode set
RS |R/W|DB7|DB6|DB5|DB4|DB3|DB2|DB1|DB0
O[O0 |0|O0]O0|O0|X|X]|X]|X
OO0 | 0|1 |ID|]S|X|X]|X]|X
Initialization end
C2.0c 29/47 2001/10/18

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6191035/ST7920-0A.html

ST7920

[* | Booster| Ef«rahﬁ_gjjﬁ:ﬁpg]

VOUt—A— AVASSSS VDD
5.4V
+ CapiM
‘[ VD2
CaplP
ERTELS
VD2 &
Capz2M
2.1V X— Cap2P
Cap3M
Vout
Vout
Vss
%ﬂ@ﬁ%ﬁﬁmﬁﬁ
VDD
/ Tres
XRESET 4 ................... >
> >
Trw
XRESET pulse width Trw 10us
RESET start time Tres 50ns
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ST7920

LCD @“EI*J?*?E%EF‘FJ (1/33 duty, 1/5 bias)
F{',#f?ﬁ{iﬁ} 1%, 540KHZ E\JJ'? 1 clock cycle time = 1.85us

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

PR

COM1

VO —-

V1-

COM2

VSS

VO

V277

V3 -1
va—

V1
V2—-

V3 -+
V4

VSS

COM33

VO —-
V1-—-

\

V3
V4 =+

VSS

SEGX
off

SEGx
on
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ST7920

Absolute Maximum Ratings

Characteristics Symbol Value
Power Supply Voltage Voo -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 Tsto0 -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
Vicp LCD Voltage V0-Vss 3.0 - 7 V

lec Power Supply Current | fosc = 530KHz, Vpp=3.0V - 0.20 0.45 mA
Rf=18K Q2
ViH1 Input High Voltage - 0.7Vpp - Vop V
(Except OSC1)
Vi Input Low Voltage - -0.3 - 0.6 \Y
(Except OSC1)
AV Input High Voltage - Vpp—1 - Vop \Y/
(0sc1)
Vi Input Low Voltage - - - 1.0 \Y%
(Osc1)
Vou1 Output High Voltage loy =-0.1mA 0.8Vpp - Vob \Y/
(DBO - DB7)
Vo1 Output Low Voltage lo. = 0.1mA - - 0.1 V
(DBO - DB7)
Von2 Output High Voltage lon=-0.04mA 0.8Vpp - Vob \Y/
(Except DBO - DB7)
VoL Output Low Voltage lo. =0.04mA - - 0.1Vpp V
(Except DBO - DB7)
lLeak Input Leakage Current Vin =0V to Vpp -1 - 1 HA
lpup Pull Up MOS Current Vop = 3V 22 27 32 PA
C2.0c 32/47 2001/10/18
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ST7920

DC Characteristics (Ta=25°C,Vpp=45V-55V)

Symbol Characteristics Test Condition Min. [ Typ. | Max. Unit
Voo Operating Voltage - 4.5 - 55 V
Vico LCD Voltage V0-Vsg 3.0 - 7 \Y/

lec Power Supply Current | fosc = 540KHz, Vpp=5V - 0.45 0.75 mA
Rf=33K(2
AV Input High Voltage - 0.7Vpp - Vo \Y
(Except OSC1)
Vi1 Input Low Voltage - -0.3 - 0.6 \Y/
(Except OSC1)
Vin2 Input High Voltage - Vpp-1 - Vb \Y%
(Osc1)
VL2 Input Low Voltage - - - 1.0 V
(0SC1)
VoH1 Output High Voltage lo =-0.1mA 0.8Vpp - AV V
(DBO - DB7)
Vor1 Output Low Voltage lo. = 0.1mA - - 0.4 \Y
(DBO - DB7)
Vohn2 Output High Voltage loy=-0.04mA 0.8Vpp - AV V
(Except DBO - DB7)
VoL Output Low Voltage lo. =0.04mA - - 0.1Vpp Vv
(Except DBO - DB7)
lLeak Input Leakage Current Vin=0V to Vpp -1 - 1 UA
lpup Pull Up MOS Current Vpp =5V 75 80 85 HA
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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 %
TR, T 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
Tgr,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
Th 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
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 - - 100 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
Towm M Delay Time Pin: M -1000 - 1000 ns
C2.0c 34/47
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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 T Rise/Fall Time - - - 0.2 s

Write Mode (Writing data from MPU to ST7920)
Tc Enable Cycle Time [PinE 1800 - - ns
Tew Enable Pulse Width |Pin E 160 - - ns
Tgr,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
Th Data Hold Time Pins: DBO - DB7 20 - - ns
Read Mode (Reading Data from ST7920 to MPU)
Tc Enable Cycle Time [PinE 1800 - - ns
Tew Enable Pulse Width |Pin E 320 - - ns
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
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
Towm M Delay Time Pin: M -1000 - 1000 ns
C2.0c 35/47
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ST7920

8-t 7 fi T A

® MPUREYRIZ[ST7920

Vi HL B
RS Vit L

o TAS | < TAH

R'W |
Tew TAH
E / S
TR—’ — Tosw <l>
DBO- DB7 Valid data
Tc
®  MPUEST7920FH %YH|

Vi HL 3
RS Vi1 L

< Tas L TAH

RW AT
TR—’ Tpw P TAH
E / e
ToDR Th
DBO- DB7 Valid data
< Tc
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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 Hs
Tscye Serial clock cycle  |PinE 400 - - ns
Tshw | 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 Hs
Tscye Serial clock cycle  |PinE 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

C2.0c
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ST7920

S g

®  MPURFYRIE|ST7920

TCSS TCSH
cs / l; >| |-
Tscyc
SCLK TSLw > /‘
s A TSHW
Tr
TSDS TSDH
SID Valid data
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ST7920

B I AR

g 4

Input PAD: E (No Pull-up) Input PAD: RS, RW(with Pull-up)

?

Output PAD: CL1, CL2, M, D

Enabl e

i w O e

1/0 PAD: DBO - DB7
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ST7920
| R

: 32 COM x 160 SEG

LCD

HeE
L_f

VCC

Fe

f

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

ST7920
LCD

Dot Matrix LCD Panel
Com 1-32 Seg _.WME Seg 1-96 DR2 » DLI Seg 1-96 DR2
DL2 VDD DL2
DR1 A|l_ DR1
ST7921 CLIL |« SHLI ST7921 CLI
CL2 [« SHL2 CL2
M [&— VSS M
V2 V3 m V2 V3
ST7920  pp
VSS
CL2
CL1
M
VO
Vi
V2
V3
DBO0-DB7 v
¢ Regsister Regsister Regsister Regsister Regsister Vv8s
To MPU

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