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VO BRERT| A A

JD16032ZK Bk 5 | B i3 BA

SIUE B Ji kY

1 VSS - o CoV)

2 VDD - TAEHE (DC +5v)

3 VO - LCD KEh s (&)
4 RS(CS) I H: #ds L 8%

5 R/W(STD) I H: SLfpffE L Sd4E
6 E (SCLK) I flifefs 9, A
7 DBO 1/0 %k o

8 DB1 /0 |HdkE 1

9 DB2 1/0 |Hdk 2

10 DB3 1/0 | % 3

11 DB4 1/0 |l 4

12 DB5 1/0 %l 5

13 DB6 1/0 | %k 6

14 DB7 1/0 | Hdks 7

15 /RST I BAE S, IR
P PSB I I;F Da‘f;%mié;-fig}% % %i%it (AL PCB R P
17 LEDA - HIGIRIEK (+5V)

18 LEDK - TG AK (OV)
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1 VSS - Ha COV)

2 VDD - TAEHE (DC +5v)

3 VO - LCD 2Kz ()
4 RS(CS) I H: #ds L 8%
5 R/W(STD) I H: SLfpffE L Sd4E
6 E (SCLK) I flifefs 9, AL
7 DBO 1/0 %k o

8 DB1 /0 |HdkE 1

9 DB2 /0 |Hdk 2

10 DB3 1/0 | % 3

11 DB4 1/0 |l 4

12 DB5 1/0 | Hdls 5

13 DB6 1/0  |Hdks 6

14 DB7 1/0 | Hdks 7

15 LEDA - HICIEIERK (+5V)

16 LEDK - TG AK (OV)

17

18
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CS
3 4 5 10 11 12 13 14 15 16 19 20 21 22 23 24

s UL AT

STD 4;%X{\>> /%y§m>ém%<P;> 0000 é;%<;%X§;X§O> 0000
:‘ J i —Ilighter | | Lower i
h Synchronizing Y | data | | data | |
! Bit string | | < > >
1St byte ond byte
3. AC HLS4¥ME (TA=25°C VCC=5V)
SYMBOL | Characteristics | Test condition | Min. Typ. Max. Unit
Fosc OSC frequency | Rf=39K Q 480 540 600 KHz
PARAMETER | SYMBOL MESURE TIME | UNIT
FOR WRITE MODE(WRITING DATA FROM MPU TO ST7920)
System cycle time TC 13,000 ns
Address setup time TAS 1,500 ns
Address hold time TAH 1,500 ns
Data setup time TDSW 1,000 ns
Data hold time TH 20 ns
Enable pulsewidth TPW 1,500 ns
Enable rise/fall time TR, TF 25 ns
FOR READ MODE(READING DATA FROM ST7920 TO MPU)
System cycle time TC 13,000 ns
Address setup time TAS 1,500 ns
Address hold time TAH 1,500 ns
Data setup time TDDR 1,000 ns
Data hold time TH 20 ns
Enable pulsewidth TPW 1,500 ns
Enable rise/fall time TR, TF 25 ns
L TN B A
N HP R4
1. 54K 1: (RE=0: EAIELS4E)
e RL] PAT IS TR]
% i W]
M RS| RW |DB7| DB6 | DB5 | DB4 | DB3 | DB2 | DBI | DBO (540KHZ)
_ ¥ DDRAM i “20H7, Jf H B &
=]
R R R e e e ' | DDRAM [fiHil i %028 (AC) %] “00H” 4.6ms
%€ DDRAM MHihLTHE#E (AC) |
HhkEs, (o [ o | o 0 0 0 0 0 1 X “O0H”, I EAHLUERRAE BT Sk S iAo 5 4.6ms
EAMEL A S DDRAM 1A %
HEN R TREAEVOR SIS SN, B b
we LT LT L L LT | ey BB 72us




TD16032ZK 1 15t 4 %5 W 3t 16w
—1. ¥k EoR
kA D=1: tﬁmr ON
" oo |o 0 0 0 1 D C B | C=1: ¥fhr ON 72us
B=1: Ji#brfiE ON
i A AN W WS N 3 5 27 0 % 7 4% 1l 47
N olo |o 0 0 1 s)c | RL X X OGN g i 72
Bl JG: X AMEA A HCE DDRAM [Py %8 o
DL=1 (WA 1D
0 .
DigiE [0 |0 |0 | 0 pojpLopx || X | X | RESL P IR LN 72us
RE=0: JEAIEASEAE
W
CGRAM L |0 | 0 | 0 1 | AC5 | AC4 | AC3 | AC2 | ACl | ACO | ¥ CGRAM Huhl bl it %ids (AC) 72us
b1
WA
DDRAM | | o | 1 |Acs | Acs | Acs | AC3 | AC2 | ACI | ACO | %5 DDRAM bl F bl 438 (AC) 72us
Huhtk
BEHiRAR SRR bR G (BF) A LLBAIA B sh 1k
& (BF) Ml |0 | 1 |BF |AC6 | ACS | AC4 | AC3 | AC2 | ACI | ACO | = 5ER, [A)HF AT DL Y M bk H 5 Ous
H (AC) M{H
HER 5 N % B 2 A # M RAM
RAM 1|0 |D7 | D6 | D5 D4 | D3 D2 | D1 DO (DDRAM/CGRAM/IRAM/GDRAM) 72us
2 H RAM MW B RAM B HC &R
ot 1|1 |D7 | D6 | D5 D4 | D3 D2 | DI DO (DDRAM/CGRAM/IRAM/GDRAM) 72us
84S FR—2: (RE=1: ¥HRIELE)
R4y AT B 1)
v A i
h RS|RW |DB7| DB6 | DB5 | DB4 | DB3 | DB2 | DB! | DBO (540KHZ)
- AL, AT HoAth ay & #0281k
S AL
e ihay 0o 0 0 0 0 0 0 0 1 R 72us
3 bk Bk SR=1: AWHAEHED) L
IRAM Hisik o | 0 | 0 0 0 0 0 0 1 SR ) T2us
B SR=0: ik IRAM Huik
. TR 4 TP ATIER AR, AT
olo |o 0 0 0 0 1 RI RO . 72
REESE PR 1 7 us
MEAREEEL |0 | o 0 0 0 0 1 SL X X SL=1: IRATEIRELA 72
ASE us
= SL=0: #EABEIRBI
RE=1: ¥ 7#ig4&ENE
V25 TS e 1 RE=0: FEAIEAES)ME
i E%ﬁ“b‘ oo o | o 1 1 X G 0 = 72us
& RE G=1 : K27~ ON
G=0 : %K %~ OFF
BE IRAM SR=1: AC5—ACO0 Jy B & shithhl
i@h{ﬁfzﬂ 0] o0 0 1 AC5 | AC4 | AC3 | AC2 | AC1 | ACO SR=0: AC3—ACO % ICON IRAM Hiit 72us
BELR i 0] o 1 | AC6 | ACS | AC4 | AC3 | AC2 | AC1 | ACO | ¥%E CGRAM Huhl FHuhl 58 (AC) 72us
RAM Hbhik

vk 1. HBERAERSZ IR, BAC BTG A AR A B AL AR AIRZS, RIS BF bR BF 750

0, J5JHESEHITE 2

WARAEIE MR AT A A BF b5, I ALERT— MR MR A B A 20U 4E

BB ], BOZSEAFRT MR ST 5E MG 372 HAT BN RIS 2% 15 & R P AN R 2 D] .

2. RE” NEARSELY FRIRLEMIERAERINIC, A8 “RE” fiyt)a, 1EaMiaS SR Yy
RJERPRZS, BRAFFHRAZE “RE” G, &AM RGN, AFHEHRER “RE” A7,
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B84 NH:

1. HERER FE4SRIG4 01H)

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DB1I DBO
Lo e e v v el o [ H ]

Uhfik: HEBRERBERS, T DDRAM AL hE VAL gs 44 “00H”
2+ Arik)a4r (02H)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| L ] L Ll v [ v ] v [ L L | v | x |
Lifi€: 4t DDRAM A7 ikt Z a5 %% “00H”, JEbr[nl s £, 1T REANFEMA 27 DDRAM
3. M (07H/04H/05H/06H)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
L] L | L Ll [ v ] v ] [im] s |
hfg: BUCOLFR BN T 10 IR 2 AR W 2 R 5 .
/D=1 Jeksti#s, 1/D=0 Yehs/is.
SH=1 H. DDRAM Ay ERAs: #AA R R85, Jrm 1I/D Y€ (1/D=1 2%, 1/D=0 £i#%)
SH=0 2% DDRAM by iSiR 2% 44K s A 2))
4. ERZE FF/2< (08H/0CH/OEH/OFH)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
Lo [ v e e e o fulfoplc] B ]
ife: D=1; #AKE/R ON C=1; Jifhx ON B=1; iftrfi & ON
5. AR ER BB 42 ] (10H/14H/18H/ 1CH)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
v ] v ] v ] v ] L ] Hu [sc]rRL] x | x|
Tife: 10H/14H: Sebs/Zc/Ai#%3); 18H/1ICH: ARG R A #a), Sthrlbifes), AC HAK
6. THRERE (36H/30H/34H)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
L ] v | v ] v | n o | x Jore|] x | x |
Difig: DL=1 CIZRBCA 1) RE=l; ¥ afad%aifE RE=0: JEAIRSELIME
7. ¥5E CGRAM fizhit: (40H-7FH)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
| L | L | L | u | a5 | aca | ac3 | ac2 | act | aco |
Thfg: %€ CGRAM Ptk BN HETHEES (AC)
8. &€ DDRAM fihil: (80H-9FH)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
| L | L | H | a6 | ac5 | aca | ac3 | ac2 | act | aco |
Difig: BE DDRAM A7k B kvt 8 (AC)
9, BEUCRERRA (BF) RIfLHE (BF=1, RZ)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| H | L | BF | Ac6 | ac5 | aca | ac3 | ac2 | Ac1 | AcO |
Thgg: SRR (BF) W LMfIA A BRI E R A 58 i, RN T RLEE A2 kv e ds (AC) ffE
10, S¥EEHE] RAM
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
| L | H | pr | p6 | p5 | p4a [ p3 | D2 | D1 | DO |
hig: S5 ANYERE A RAM (DDRAM/CGRAM/TRAM/GDRAM)
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11. BEH RAM {8

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
| o | [ o7 [ b6 | p5 | p4a [ p3 [ p2 [ bt [ po |

Thhe: MM RAM B2EU7E K (DDRAM/CGRAM/TRAM/GDRAM)

12, Fraria (01H)

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
P IO S S O P P P AP A TR

Dhfg: BEAfFaRia, AT HAR Ay A 2 b A A B

13, #&3hAriksk IRAM k3% + (02H/03H)

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
L ] v | v ] v | v ] v ] v ] vt | H | sRj

YiRé: SR=1; FiVrf A& SR=0; fuiFfii A\ IRAM fir ik

14, JxA#%EF (04H\05H)

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
v ] v | v ] v | v ] v ] L | uw | rR | RrO|

Dhg: EFE 4AATHIEATE R AR, JFRTRE SR

15, HEARAR (08H/OCH)

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
v ] v | v ] v | v ] v | s | x | x |

ifg: SL=1; BLEMEIREL  SL=0; HEAMEMREIA

16, ¥ 7ELhRedE (36H/30H/34H)

CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
v ] v | v ] v | nw | v | x J[1rRE] 6 [ L |

Uifg: RE=1; ¥ RIRLENE  RE=0; HARSEINNE G=1; LEE/RON G=0; L& &R OFF
17, 5% TRAM AL HkERES)frlk (40H-TFH)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
| L | L | L | u | a5 | aca | ac3 | ac2 | act | aco |
Difg: SR=1; AC5~ACO NTEEHZH:  SR=0; AC3~ACO 5 ICONRAM fi ik
18, P4 & RAM fiilik (80H-FFH)
CODE: RW RS DB7 DB6 DB5 DB4 DB3 DB2 DBI DBO
| L | L | H [ a6 | acs5 | aca | ac3 | ac2 | act | aco |
ifig: € GDRAM sk B kv 8 (AC)
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1. BE BRI
GDRAMZKPAzhE (X)
O0H 01H I O4H
T LY IS S ——
1
2
ali
=
1
B
= |
ﬁ 12
H |
fir | 15
il B
20
21
B EA R IR R R R IR R IR ECEE Rl e
- |5
o | 2B
27
28
29
20
21
2. WFBRBER
iTs Kof N H ik
Linel |80H |81H |82H |83H [84H |85H |86H |87H | 88H | 89H
Line2 |90H |91H [92H |93H [94H |95H |96H |97H | 98H | 99H




3. FRR

L% (02H-——T7FH

=+ [ ]S ][E=]CIE][E
[ 1AIE]E =]
L IF IO EI=ICE] [~
o [ J [ =|[%][= |[ & |[™][==
T F I =[]
Bl -1 EIEIRE
O ] [t T [0S ] [t ][ ][t ][00
BN [= 1= ][] == ][ ][ %
v |[H][~ [[T=][F] =] ][ =]
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¥ | [EIFFEFEEF
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1. BR%E RAM (DDRAM)

WoRTEEL RAM $241t 64 X2 Mol asin], 2 vl LEHl 4 17 16 7 (64 AT I IR,
25 N BoR %R RAM I, A L4351 i 78 CGROM. HCGROM 5 CGRAM H7#Y: ST7920A AJ LG /R=
FrA , 2% HCGROM 78, CGRAM T H ¢ CGROM Y, —=Fpp ks, hie
DDRAM H1'5 N gaidit$, 7& 0000H—0006H 4wt ks A sh 4 & F —/Mrocdl, i M4l
ik b SC R SRS (A140—D75F), # A RIVEA g E

1. Bk A o ¥ 8 foc% k'S N\ DDRAM 1, o[k 02H—7FH f4mhd .

2. 78 CGRAM FM: ¥ 16 A7 0% RIS N DDRAM H, M4E4 0000H, 0002H, 0004H, 0006H PY
rgmid

3. SRt IE: W16 fiocw kNS N DDRAMK , 15[ Ah AIAITH—F7FEH [#4m6d .

22 RAM (GDRAM)

221 o RAM 24t 64X 32 Mo 250, £ 22 AT LA 256 X 64 miff) — ez K SEpfat(a], A
HZE RAM I, JeiELE5 AR5 E R ABARME, 5N 8 A 7cHIBERHE 218 RAM, Tkl T4
@ (AC) = HBIN—: EE ALK RAM KA, LK SR nAioci, B EALE RAM FIPRIT

1. KK ERD6E.

2. B TEEMARRE (Y) BALE RAM ik

3. FEACERIA G E (XD 5 AL E] RAM Hiik;
4. ¥ D15——D8 5 A\ % RAM ;

5. ¥ D7——DO0 5 A\ F] RAM H;

6. I K BoRTfE.

20 P /R S AR B 3 AT B % R

2. VAR SRS
ST7920A HEAAEAY bR S ARSI i, bk vl ##% (address counter) FIE KR E DDRAM )
bR B N SR

v BB

PLTFRER KN 51 RIIKRE:

1. RZETER

SEND DATA: LCALL  CHK BUSY RTS8 T A RS
NOP
SETB RS : RS=1 EHEBUR 2547 o
CLR RW ; RW=0 BiRA
SETB  E

MOV P1, A s EHER 1/0 1
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P

b
P

=

LCALL
CLR
NOP
MOV
RET
LCALL
NOP
CLR
CLR
SETB
MOV
LCALL
CLR
NOP
MOV
RET
2. BTEF
CHK_BUSY:  CLR
SETB
SETB
MOV
HEHEL : JB
CLR
RET
LCALL
SETB
SETB
SETB
MOV
LCALL
CLR
NOP
MOV
RET

SEND_INT:

READ:

3. BOGTERF:

s

;Serial
;Use
;rs_stu=1  Write Data

;Rs_stu=0 Write Instrution

s

SERIAL_WRITE:

PUSH A
MOVA,DA_IN
SETB  CS

SETB STD

DELAYO1
E

P1, #0FFH

CHK_BUSY

RS

RW

E

P1, A
DELAYO1
E

P1, #0FFH

RS

RW

E

P1, A
P1.7, HEHE1
E

CHK_BUSY
RS

RW

E

P1, A
DELAYO1
E

P1, #0FFH

ModeWrite Data/Write Instrution
CS=RS\SCLK=E\STD=R/W

s SERY

SRR Py R T AR

: RS=0 EPFRA TR
; RW=0 ERRE&

s EEER] 1/0 1
i JERY

: RS=0 EPEFRA T
; RW=1  BRRs

A
s 5| BF Az

RS AR P 358 AR A
: RS=1 RPN Z A7 48
; RW=1  BRRs

;M OT/0

s ZERY

CLR SCLK
SETB SCLK
CLR SCLK
SETB SCLK
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CLR SCLK

SETB  SCLK

CLR SCLK

SETB  SCLK

CLR SCLK

SETB  SCLK

CLR SCLK

CLR STD

SETB  SCLK

CLR SCLK

JNB RS_STU,WSTU

SETB  STD

SIMP  WSTUI
WSTU:  CLR STD
WSTUIl: SETB  SCLK

CLR SCLK

CLR STD

SETB  SCLK

CLR SCLK

JB  ACC.7,WD7

CLR STD

SIMP  WD6
WD7:  SETB  STD
WD6:  SETB  SCLK

CLR SCLK

JB  ACC.6,WD61

CLR STD

SIMP  WD5
WD61: SETB  STD
WD5:  SETB  SCLK

CLR SCLK

JB  ACC.5,WD51

CLR STD

SIMP  WD4
WD51:  SETB  STD
WD4:  SETB  SCLK

CLR SCLK

JB  ACC.4,WD41

CLR STD

SIMP  WD42
WD41:  SETB  STD
WD42: SETB  SCLK

CLR SCLK

CLR STD

SETB  SCLK

CLR SCLK

SETB  SCLK

CLR SCLK

SETB SCLK

CLR SCLK

SETB SCLK

CLR SCLK

JB  ACC.3,WD31

CLR STD

SIMP WwD2
WD31: SETB STD
WD2: SETB SCLK

CLR SCLK

JB  ACC.2,WD21

CLR STD

SIMP WD1
WD21: SETB STD
WD1: SETB SCLK

CLR SCLK

JB  ACC.1,WD11

CLR STD

SIMP WDO0
WD11: SETB STD
WDO: SETB SCLK

CLR SCLK

JB  ACC.0,WDO1

CLR STD

SIMP WD02
WDO1: SETB STD
WDO02: SETB SCLK

CLR SCLK

CLR STD

SETB SCLK

CLR SCLK

SETB SCLK

CLR SCLK

SETB SCLK

CLR SCLK

SETB SCLK

CLR SCLK

POP A

RET



