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1. ¥R

T TS R SO R T L A . TR 12832A-3G B A ASTER th AT
M Wi, 2N TSR ANIAS TR .

12832A-3G 7] L7 128 F1#32 4T i l&l fr, BRI IR 8 AN/AT#2 AT 16%16 s[RI,
SRR 16 N/47%4 4T 848 fIMEIIIC. B, 5.

2. 12832A-3G E&E mIE iR RARR B FF 1%

LSRR IO RIRS . R FPC, 4 2ol FH 2 ) 0 42 )R 1) R A
. 21C SRR A2\ H) STT565R, ThREuR A, Fa s ki
3 IIFEAR:10 - 100mW (AN SO 10mW, 7l 1B A KT 100mW)
A WIORNEE
®128%32 s (a K Jr;
o 1 B 16x16 riF sl HAh SRR B B oK F9mid 7, F5 R 16%16 SUBENCT R EnT B 8
F/ATH2AT o M 12%12 S FEN K A B o) 10 F£/4T%2 4T

DD DN DN DD

2. 5 8 Thfesk : i A &M B, AT CLE R A R Rk
2.6 ORI IE: 0 SR 4 2k SPT #4740, sk FIt4T4:00.

2.7 TAERESE:—20°C - 70°C;
.8 A EEME & Aol 50, 000 /NP (25°C) S

\\)
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RERAY$E O 5| B Th BE

gl & 5 [ fF 5 |4 W I B
1 VDD FHL % FEL Y 3.3V

2 PS W R | HoOR e n, 0 iRAT R

3 86 E4¢ 6800 1% 8080 | H: 6800 R4, 0:% 8080 R4k
4 VO i B HLUE LCD 3K ) i £ i s

5 V1 i B HL R LCD SR 7 i E: H Hs

6 V2 i B FEL S LCD SR 5 fi E: H Hs

7 V3 i B HL LCD SR 7 fii E: H Hs

8 V4 i B LR LCD 3 )y {5 L e

9 CAP2N | FhIRHLZE 5 H HL I

10 CAP2P | FhIRHLZE 5 H HL I

11 CAPIP | JHEHLZE % & HRL i

12 CAPIN | JHEHLZY 5 s HL %

13 CAP3P | JHHHLZE 5 1 FL i

14 VOUT 43 Hs HLBH LCD % % th

15 VSS i ov

16-23 D7-DO | I/0 i 2k

24 RD flifefs 5 B/ EHE

25 WR /5 Heisegids  0: 58

26 A0 TAMIERES | BT AE 097 A A
27 /RES =X IRHCFEAL, SO 5EHUE, PIEIET, WmBEITaa T
28 /CS1 ik I ik

=1 BERAYEOSIEIThEE

4. EAK[FE
4.1 @8R (LCD)

7E LCD EHEFIAS 128X 32 il 128 M55 53Kzl 1C AHIE, 32 MTE 55 3) 1C MHiE,
IC HsEAE LCD 335 I (X FFhn T T 21 CoG) .




4.2 TEBRE:
Kl 2 J£12832A-3G G A BB REE i) A 1, ‘e K S)) IC ST7565R A JLAN Hi FH L 28 4H 1t

LCD Panel N—
128%32 Dots CO¥63

Com48

COM15
SEG1-SEG128

|
COMO

FE 2:12832A-3G B85 rei B 200 7%, o AL B 10 L 2 HE IR




4.2 HERIEE:

C1

C1

C1

[

L]
[

OPEN
OPEN

Vobpz or Vss

Vout
CAP3P

CAP1N

CAP1P
CAP2P

CAPZN

CAP4P
CAP3P

4595218

3x voltage booster circuit

Vout<=3x\DD2

Do NOT over voltage

limitation

\VDD2
Vss

3x boost voltage relationship

4.3 FHSH

SISO A LED 0GR ERIPERES B T

TAEIR S :—20°470° C;
AR - —30°480° C;
P I Bk 35 S R S R

B 3: 3T

IEH TAERA A : 502100mA (LED 4T %03t 5 i),

TAFHE: 3.0V,

IEH TAESAE T, LED WESE f5E 5 J1 /M




5. RS
5.1 Z KRS GEIRRESE N SRR B BEER)

K st PRUE(E FALA,
/)N iRt SN
FAL it FEL U VDD - VSS | -0.3 7.0 V
LCD ZXZ) L VDD - VO | VDD - 13.5 VDD + 0.3 Vv
N - = 100 V
TR -20 +70 C
it At -30 +80 C
£ 2: RAWRSE
5.2 Hiff (DC) B#
A e Wk & 2R br #E fH FALA.
MIN | TYPE MAX
TAEHE VDD 2.4 3.3 3.6 Vv
TG TAER & | VLED 2.9 3.0 3.1 Vv
LIPNELR G VIH - 2.2 VDD v
Fa NAK L VIO - -0.3 0.6 vV
B v LT VOH IOH = 0.2mA | 2.4 - vV
i I T V00 100 = 1.2mA |- 0.4 vV
B TA/EHLL | 1DD VDD = 3.0V - 1.0 mA
e TAEH | TLED VLED=3. OV 50 75 100 mA

*3: Hit (C) &H




6. EBRFSHE
6.1 BiT#EO:

M CPU 5% ST7565R (Writing Data from
The 4-line SPI Interface

tooss

CPU to ST7565R)

Y
.
-
(%)
w
XL

T3
Cs2="17)
l- fsas » | t5aH .l
AD ){ )<
* tscve .
- tsLw >
SCL
- f=Hw
S
| fr [
* tsos > tsoH
5l :>X4

4. M CPUEZ| ST7565R (Writing Data from CPU to ST7565R)

6.2 BR{THM: FFEX (ACSHD:

SR 2] ST7565R BIRFEK: =4
e H i) M A1 A PRAEL LEEA
MIN TYPE MAX

A%k SPIH L1 i 39 Tscye SIH: SCK 50 — 25 ns
(4-line SPI Clock Period)

TRFFSCK i Tk 5 Tshw 51 SCK 25 ns
(SCK “H" pulse width)

{4 SCKAE B ik 5 ToLw S SCK 25 ns
(SCK “L" pulse width)

b b1k ST ] Tsas Sl RS 20 — __ ns
(Address setup time)

IR RS SHRIE] Tsah 510 RS 10 — - s

(Address hold time)

Hdhs i ST I 1] Teds B SI 20 — - s

(Data setup time)

E i R I TR TsoH S| ST 10 _ __ ns

(Data hold time)

J A T I TR Tess S CS 20 s
(CS-SCL time)




Fr AR5 PREFIN 1) Tesh

(CS-SCL time)

SIH: Cs

40

ns

VDD =3.0V+x5%, Ta = 25°C

6.3 F1TI&O:

M CPU 5%l ST7565R (Writing Data from CPU to ST7565R)

System Bus Read/Write Characteristics 1 (For the 8080 Series MPU)

AD
— tas —e I Y —
Cs1
(C32="1") ,I/
-+ toves
le— oo, foow ——————»
WR.RD \\
[——————fccHr, looHw —————»
le - loHe
DO to DT
(Write)
< taccs »| le—fone
D0 to DT
(Read)

5. M CPUEZ| ST7565R (Writing Data from CPU to ST7565R)




System Bus Read/Write Characteristics 2 (For the 6800 Series MPU)

AD
RW
A e — ——tane
“c31
(C82="1")
+ toves >
—tewLr, tewuw —————»
=]
E
I
[———— tewnr, tewsw—————————»|
| D=6 > 1tni:-
D0 to DY
(Write)
tacce ¥ lfe——1toxs
D0 to DY
(Read)

6. M CPU B Z| ST7565R (Writing Data from CPU to ST7565R)

6.4 F1THEO: HEFEEX (AC 2ED:
S# 2% ST7565R RIRTFZEK: (8080 F %I MPU)

I H 5 MR W PR A L
MIN TYPE MAX

Hiuhk ORI 7] tAHS 0 — — ns
Hiuhil 3 ST I ) AO tAWS 0 - ns
ARGEIA 1) tCYC8 240 — ns
ffige “A” Mkrh (5D WR | oW 30 — ,, s
filfife “wn” kb (5D {CCHW 30 — — s
fifige “K” Mkeh (5 pp  |ICCR 140 — __ s
fFRE “m” Bkeh (B {CCHR 30 — s
CECigc iyl tDS8 40 — s
5 B R 1] Do_D7 Lo+ 0 —

LI [H] tACCS - 70

B4 H R ARVF IS [H] {OH8 5 50 s

10



S##E2 ST7565R RIBTFFZEK: (6800 F % MPU)

i H 55 RS A M BRAE AT

MIN TYPE MAX
Hbhk DR AR ] AO tAH6 0 - — ns
kil 7 ) tAW6 0 — ns
RG] tCYC6 240 — ns
e “AR” kb 5D WR tEWLW 80 — ~ ns
e “wm” kb C5) tEWHW 80 e e ns
flige “f&” Bkyd G50 RD tEWLR 80 e e ns
fife “wm” Bk (52 tEWHR 140 — ns
5 g8 N ) (] tDS6 40 - ns
B ORFF I 1] - tDH6 0 -
B [A] DO-D7 tACC6 — 70
e R SRR I (] tOH6 5 50 ns
6.5 BiEBsIE SRR FZER (RESET CONDITION AFTER POWER UP):

|1 taw »
RES N
p’ﬂf’-ﬁ - tR g
i B4 A mEwmE
K 7: RIRBIE SR F
F6: HEBREEMBIFFEX
i H 55 RS A M BRAE AT

MIN TYPE MAX
KA IS 1] tr — — 1.0 us
AR PRI TE] | tew o J4: RES 1.0 - — us

7. *E"/’?\ ge:
7.1 £S5 %
S

1R

| s

‘DB? ‘DBES ‘DB5 ‘DB4 ‘DB3 ‘DBZ ‘DBI ‘DBO ‘

1TERR, 2.0 18] 3. BN NBUE, 4. WO TR, b 1, AT, 6. Thfg

i&i&tzii 8. DDRAMi@ithii 9. BT AR, 10. 5 EdE 2] CG/DDRAM, 11. 2842 1 CG/DDRAM,

WE, 7. CGRAM

11




B T = 8.
Tl 44 F & W] |
RS DB7 | DB6 | DB5 | DB4 § DB3 | DB2 | DB1 | DBO
(1) R TT/ % 0 1|0 1 0 1 1 1 0 BIRIT/ K
(display on/off) 1 0:5, 1: JF
(2) R VIIRAITRE | O 0 |1 BRYIMRAT bk, 3£ 561 BB BN G I R W6 1T
(Display start line
set)
(3) VU b 0 1|0 1 1 BRTbE, 3447 BEE Wos TOhE G ARS8 AT —
(Page address AL, 64 47450 8 AL, i 0000
set) H—0, 0001 K55 =0T
(4) | FiHhkmaf | 0 0 |0 0 1 Fbhk R 4 AL fa 4 PSR 4 AL R LAk,
W I3 e E 128 FIHEXT A . A
FHh R4 0 |0 0 0 F kK 4 AL B BB — B H bk
e 00000001, Jfr LAt 454 K5 -
0x10, 0x01
(5) R (Status | 0 N 0 0 0 0 FEARL S B AN I &
read)
(6)5%tdli( Display | 1 8 L B EIR M CPU 5 i B B Bk
data write)
(7)1 4% ( Display | 1 8 O B EE TEAR T A A F e i 4
data read)
(8) W71 Hb il Y 1 0 1 0 0 0 0 0 | BIRZHLHEIG gL
1% (ADC select) 1| 0: W WEEA,
1. ¥ WAL
(9) B RIE R/ 0 1 |0 1 0 0 1 1 0 | WoniE R/ W
(Display 1| O IER
normal/reverse ) 1
(L0)B/RA e | 0 1 |0 1 0 0 1 0 0 | BIoRai s
(Display all points) 1 O:5 M
1N A mi B
(11)LCD fiftbix | 0 1 |0 1 0 0 0 1 0 | KEMEL:
& (LCD bias set) 1 | 0: 1/9 BIAS
1. 1/7BIAS
(12) 0 1 1 1 0 0 0 0 0 Column address increment
Read-modify-write At write: +1
Atread: 0
13) Bt Lid$sL | 0 1|1 1 0 1 1 1 0 | B Eik “read/modify/write” f&
( End) 4
(14) AL 0 I 1 0 0 0 1 0 | BMFREAL
(Reset)
(15) AT 14k 1|1 0 0 0 0 0 0 | AT
F(Common 1 0: iy

12



output mode 1. RIS

select)
(16) FLEA 0 |0 1 0 1 PRV | R4 P r R I S B A A
(Power control set) ¥, #£3f1

(A7) ZEFENFEHFL | 0 0 10 1 0 0 WERFEE(EFRRE | BN ARHBLELY] (Rb/Ra) , A

Eetsil R’E AR A i b P R, UkTE
AR

( WIS EWR | 0 1 |0 0 0 0 0 0 1| BCE NSRRI, DA E O
18 | LR AR B, BEPIANRA W S ]
) Pt 0 [0 6 O HL R HAE, 0~63 3L 64 &

18
Q9)FSERER: | 0 L |0 1 0 1 1 0 0 | 0 2%, 1t JFe AMEESBETCIEEE,
BIRES 1| FrbAs 4 Jesk

(20) FhHFREFE | 0 1 |1 1 1 1 0 0 0| TG
00: 21%, 31%, 41%

(Booster ratio set)

0 |0 0 0 0 0 | 2Bk E
i
11: 6 fif. ABTHAMT O ETHE
5O 4 1%, Aol kR4
(21) 2 HIAER BB, MR- KR4S, Eh
(Power save) “(LO)ERATB B« (L9)#ES
Blbr Bom: FFOCEIR G —A
“HHEIIRE”
(22) & & A0 1 |1 1 0 0 0 1 1 TR

( NOP)

(23) MR (Test) |0 1|1 1 1 * * * * PRI, TR

A2 1C YER"STT564R_V15.PDF )5 42~49 1L,
7.3 K65 DD RAM ik ORI % B
TR R X PAGE, PR “ 007 JFAGZ AR, fEER 8 Mt —A4 “ 17,
— AN 128%32 EERIBESY R 8 A “TL”, ME 0 “H” R T “u”.
DB7--DBO FIHES 5 1)« Hedhs e T 1) _EHEFI Y o BefRAL DO /2 e S LI, femihc D7 S AE SR Nl
N E STT565R 1C okk, nli@RE “ST7565R V15. PDF” 2 55 27 JURIUR AR «

13



Page Address Line | * When thecomman & | COM
caloz[er oo Address | | evlputisneemal 1| Qutput
oon T o

01H 4 oM

02H oMz

) 03H COM3
ololo]o PageD 3 oM
05H g COMS

06H = COME

arH = COM7

0aH COME

05H COMg

0aH ¥ COMI0

0BH | COMI

plrepet Poge 1 0cH o COMI2
ODH = COM13

0EH 122 COMIS

OFH | COMIE

10H o COMIE

11H = COMIT

12H |- = COMIE

- 13H i | [comsa

plegpr|e Page 2 14K o COMZ0
15H ] COM21

16H = COM2

| 17H = [ E]

18H COM24

15H CONZE

14H COMe

IBH__|= COoMZT7

glala]1 Bage 3 ACH e - CONDS
10H | : COMZ3

1En | Start COM30

A1FH LN

20H COM32

Z1H COMIS

22H COM34

23H COMIE

pprjoge Page 4 22H COM35
25H CoM3T

26H CON3E

I'_ 27d COM33

28k 40

25k CC4

24H CCN42

" n c 2BH CON43
0 [ o Fage < 2CH CColad
20H CCN4S

JEH COMME

| 2FF Ll comr

301 COND

HE CCN4G

3Ir L CCNGD

n - n 33k CCNST
ot N Fage € 34k NS
35k —| CCNS3

36k OGS4

| | 37 CONS3

38k CCNIE

35k CCNST

34H CCNSE

0 | Fage 7 JBH = CCNSS
3CH CICNVED

INH CONET

3EH ¥ CChE2

IFF L[ comes

i 0 0 0 Fage £ - CONS
i TormERm ~ R i#::jaHI'sia' -ErFT-u'e'-:Ts':-Ta'-_..-'i
:q; E‘E Ir:H; ru:I Ir:-:l - i -+\. ; L= E 0 E:"; :EEF ine adcress, :
Tttt T L E :; 17 'j:l.:l.ll_- === Dy i i
Seegle| 0 [BbEE(S[8 85 8|8 T|5T | ady==8hine |
MEIduly —I2h e, !
N ek ol ol K el = gy i EEdudy =B4h ne,
|| & | e e P 238 1 B3ty =62h ina. |

14



1. 4 ¥R TTE

FUP B () o RE 1Y, DT 4 i ZHEA T H0a 4K, 15 IR CVR IE W 2o, SREE S 5

7.5 FZFEE:

WA 5 MPU (BA 8051 &A1 H - HL ) £ 1 B

1.UDD UCC(+3.3V)
15 .USS USS(aY)
16 D7 P1.7
I 1 |
L 23 D9 P1.0 ypy
C 24 _RD P3.2
M 25 . UR P3.1
26.A8 P3.3
27 .RES P3.4
28 .05 P3.5
Kl 8. I T 0
4 O 1 R (R SVA A 31771
VDD MEG0NEER0R0RT
03177
yog | Jump2 YOD
5t —
NP YOD
ss
3]
wss 1 YOD yas
EERENEEREERE P[5 o D
5 [ ==d =—=3 —=—=C3 =—=Ci| | T3¢ i3
| i = I s
= 4 13 —
i s B iE
iE 8 37
va . 2o
Fé1 ceE |5 2 T
CaFF |, 2 L
o7 CAFIF WE
I_I S R Al
CEEIP }g 32 TRES
VS OO I VOUT 5]
1 } 14 o8 ——te3l
P Che s |

>§mm

/

15



FITIEF:

ssekstokeok 1] UG AL TR T sekstokskokskekokekok

INIT:
CLR CS1
CLR RESETB
LCALL DELAY
SETB RESETB
MOV A, #0E2H
LCALL WCOM
LCALL DELAY
MOV A, #02CH
LCALL ~ WCOM
LCALL ~ DELAY
MOV A, #02EH
LCALL ~ WCOM
LCALL ~ DELAY
MOV A, #02FH
LCALL ~ WCOM
LCALL ~ DELAY
MOV A, #022H
LCALL ~ WCOM
MOV A, #0A2H
LCALL ~ WCOM
MOV A, #081H
LCALL ~ WCOM
MOV A, #025
LCALL ~ WCOM
MOV A, #0COh
LCALL ~ WCOM
MOV A, #0A1H
LCALL ~ WCOM
MOV A, #040H

LCALL

WCOM

=K (2
AL 5E I
AR A,
A EES TFEF (call Write command sub—program), PA R AH[A
U ST IS R
CWCE NI EAR S, X0, X1, X2=1, 0, 0
U ST IS R
CWCE N RS, X0, X1, X2=1, 1,0

T TR

- VBEE NI AR, X0, X1, X2=1, 1, 1, DL _#02CH\#02EH\#02FH
T N E T S 3 1) =20 il

U FH ST ISR

SV N A S B, R #023H

(WE LCD Wtk (Bias) @ 1/9
VBV I ) H RS AR VO B
BBV IS L B VO (B, 5 LR #081H F5-4- JLRME Y .

B A TR 2w, X L L S Y S48, ok 25, ;
A PAA 0 1 %) 63

S BCEATHUY N L ER 4
S BCE SN g W ZE B A

S BCERIRITALE, NS 1 4TTT4A

16



MOV A, #0AFH ST R
LCALL ~ WCOM
RET

s sokek ' F5 A sokstokekokskekskekokskokkokekok

WCOM:
CLR RS
JMP TRANSMIT
« skokok B J P swekokestokskeskokskekokokekoskokokosk
WDATA:
SETB RS
TRANSMIT:
CLR E_RD
CLR WR_RW
MOV P1, A
SETB E_RD
SETB E_RD
CLR CS1
SETB CS1
NOP
NOP
NOP
CLR E_RD
NOP
NOP

RET




1.UDD Ucc(2.2)
15.UsSsS uss(8)
L 16.spa¢D7) P3.2 MPU
17 .SCLE{D&} P3.1
M 26.A0 P3.8
27 .RES P1.8
28.CS P1.1
9. IATHE
2P TR SV {E R 21 770
TP B 3VE o
YLD
Q3177
+3V
HPH VDD Wss
Vss
F1
Y55 | YLD 1 03 V35
| L. | L, | L | L | L S SR DISDA)  BICPD
i u i i | u ggﬁ 17 gggSCLK} FICP
e 4 12 B
i > D D3
K & D2
V4 Toa D1 DD
Ch CLPIN 82 D
‘—-I 5
CPIF 0 3 ED
C7 C4PLP 12 WE
[] CAFIN | 5 = A0 BICPU
£z CEPAP [RES JCPU
¥s5 09| | VOUT }i 3; JICS1 HCPT
1 |
F2 Ry Chek
BITIERF:
ssekstokeok 1] UG AL TR T sekskokekoskskekokekok
INIT:
CLR CS1
CLR RESETB =LA
LCALL DELAY
SETB RESETB s A 5E K
MOV A, #OE2H  EREEEAL
LCALL WCOM HHERS T (call Write command sub—program), UL N AH A

18



LCALL DELAY
MOV A, #02CH
LCALL ~ WCOM
LCALL ~ DELAY
MOV A, #02EH
LCALL ~ WCOM
LCALL ~ DELAY
MOV A, #02FH
LCALL ~ WCOM
LCALL ~ DELAY
MOV A, #022H
LCALL ~ WCOM
MOV A, #0A2H
LCALL ~ WCOM
MOV A, #081H
LCALL ~ WCOM
MOV A, #025
LCALL ~ WCOM
MOV A, #0COh
LCALL ~ WCOM
MOV A, #0A1H
LCALL ~ WCOM
MOV A, #040H
LCALL ~ WCOM
MOV A, #0AFH
LCALL ~ WCOM
RET

skkk 5 35 S sekskokskokokskokokkokkokkoksk

WCOM:
CLR
CLR

CS1
RS

U ST IS R

CWCE NIRRT, X0, X1, X2=1,0, 0

N TR
S BCE W IR R, X0, X1, X2=1, 1,0
N TR

- VBEE NI AR, X0, X1, X2=1, 1, 1, DL _#02CH\#02EH\#02FH
o2 N E T S L 3 1) =20 il

U ST ISR

s BCE S s FLRELEL, 3 A #0231

(WE LCD Wtk (Bias) @ 1/9

; BCE O IK N LS TR VO &

BBV IS L S B VO (B, 5 LR #081H $54- L RME Y .
AE A TR 2w, X LU L S Y S48, ok #L 25, ;
A PAM 0 1 %) 63

S BCEATHUY N L ER 4

S BCE AN W ZE B A

S BCERIRITALE, NS 1 4TT4A

ST R

19



JVMP TRANSMIT
= sokok 5 FUT R swokekokokokokskokokskokokskokoksk

WDATA:

CLR CS1

SETB RS
TRANSMIT :

CLR SCLK

Mov 44H, #08
TRANT :

RLC A

Mov SDI, C

SETB SCLK

CLR SCLK

NOP

NOP

NOP

NOP

DJUNZ 44H, TRAN1

RET




