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1-1 BIE

TMS7 RFIE e —FinEt A EE B e F 1 e F PO e B P > Sy
NEYEE ROM » RAM  Clock » /O J LCD Badhgs » TM8704 i) T/FBEEES 1.5V »
NS Data Bus £ 8 1770 » F—(EfESE 16 AT » B ke ZH#ERISC) - JREN
F—174515 2 il Bytes(16 bits) » HREME & 5 -

HANEE RS EAR, » —fEE Halt mode » BIESEAY Clock 1834 » H
MR Clock 76 TAERURRE » BERFEIFEREFI S 3uA; S5—FHE Stop mode » HlIREH
FTAHY Clock > FLIRF% T2t N FERE -

RSN A —1{ PLA(Programmable Logic Array) 2@k LCD B 7] LA
SRR T ERPHATERY LCD BUREZ. BAFERRI=(A LCD sk -
PLA HyZEk%= L Display RAM HYZEREARIILTH ©

FAMBERS— AR E — R IC ASERIAH B A 22 BHLEE TS » 4l Clock
A DGE R EEEE FIREEE H (Dual Clock) » HAT Ed(Fast Only) B K (Slow Only).
/O flK. Buzzer ¥5ml B LCD BREIIAI > S IA0 > BEREFS /03 F 21— E AT T
i PRI SR HIRI

1-2 #i#&(Feature)

TAFERRHIE: 1.2V~1.7V

ROM K/Jn: 1152 x 16 bits

RAM K/JN: 80 x 4 bits

B LCD ERENBELEL: 5 com x 24 segment -> 120 segments

F— segment HSAJLL mask option 325 P open drain B¢ DC output
%0 3 #5112 & /O port): I/OAl~4 » IOB1~4 > I/OC1~4

EIF2 X (Subroutine) MFIY A 8 JE A (Stack)

HhETThRE

W SR - (Factor): 2 fli > 735UFS INT JAAT IOC Jil

B NESHETRF-(Factor): 2 1l > 43 Al THER 25 (Pre-divider) 1 Timerl
® [ NEEIFH(Alarm)f

WEE—#H 6 (17T AR = b G R s (Programmable Timer)

® EERESHE (Dual Clock)#(E
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1-3 ThEEE BB (Block Diagram)

B1-4 A1-4 c1-4 COM1-5 SEG1-12,24-35 _ VDD1-3

P77 TTPY O TETY. TTTTT PPET OTTIT OTTT
B-PORT | LCD DRIVER |

A-PORT | | C-PORT
ALARM | SEGMENT PLA |
1T TI RT3 1T
4 BITS DATA BUS |
i e B m— it 1t
INDEX ROM ALU DATA RAM

256(9-N) X 8 BITS 80 X 4 BITS

1l - - ]

- INSTRUCTION
PRE-DIVIDER [——{—+{° BITTlsMPEIT2E1s =T ssLTEXEkS DECODER
1 L, ! it 1T
osouaron| | GoNRaL | [TTenspeocuan f wask o
CUP1,2 XTIN,OUT RESET  INT N:1->9
1-4 A7 2 2% (Pin Assignment)
No Name No Name
1 XIN 26 SEG24/I0A1
2 XOUT 27 SEG25/I0A2
3 GND 28 SEG26/I0A3
4 VDD1 29 SEG27/10A4
5 VDD2 30 SEG28/I0B1
6 VDD3 31 SEG29/I10B2
7 CUP1 32 | SEG30/10B3/BZB
8 CUP2 33 SEG31/10B4/BZ
9 COM1 34 SEG32/10C1
10 COM2 35 SEG33/10C2
11 COM3 36 SEG34/10C3
12 COM4 37 SEG35/10C4
13 COM5 38 RESET
14 SEG1 39 INT
15 SEG2 40 TEST
16 SEG3
17 SEG4
18 SEG5
19 SEG6
20 SEG7
21 SEGS
22 SEG9
23 SEG10
24 SEG11
25 SEG12
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1-5 JAl{37 2B (Pin Description)

B LN A

VDDI,2,3 IR HEE LCD BlE#E)es & IC HYFR AR -

RESET i A RAEEAGR ©

INT i A SN-RETEERESR - B E & MFE 0] mask option
HERE anﬁfﬁ’ﬁﬂ pull—up » pull-down B open H/2AK
FH mask option 3%

TEST ?ﬁﬁiﬁﬂﬁﬂﬁﬂﬁ L%?%?Uf@%% °

CUP1,2 Lfan AR AL E VDD1,2,3 WEERR - & 1/2 81 1/3 {REE
(BlaS)H—I VRS R MR R EE A ZZD%‘Z@@ R
{mBR(Bias) HILNHZEEE -

XIN i A ZHRRE8E (System Clock)fifi AL

XOUT Lfan ZHR 8 (System Clock)igiH,

1 EERF A B R =0 N 782 32.768KHz YL k%
#r(Crystal) B/ Mz RC ERRIRRF & - %%E % e (Fast
Only)f=t - HIn] IO EETH TP RC EE AR -

COM1~5 LA g S 9% 22 BREE) LCD IR common il -

SEG1~12 iy g E5REERE) LCD BT segment fAll »

24~35

I0A1~4 i A AR A
%JH@UTTLEQ SEG24~27 JLHINZ » AIA%HEH mask option 2
R o

IOB1~4 i A/man (e A/ B o AT AR EUARE E D pull-low #&RH
SE{E 7 L SEG28~31/BZB,BZ AN » A& mask
option AGEEE -

I0C1~4 i A/man (e A/ C o AT AR ECARE E D pull-low #&RH
aJlHﬁDuEﬁi SEG32~35 LRI » A% HT mask option 2K
peiS :‘F

BZB,BZ M gl n]EEAE Buzzer » B SEG30~31 / IOB3~4 &
FHRIAL -

GND EH sl -
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2 2E WA

2-1 RAEFEE(System Clock)

A Fr HE PUFEAN [EP)RESE (Clock) 2, » A #8HH mask option ZRKEE4:
a. EERFEE(Dual Clock)
P RC #R% » #9755 280KHz B 540KHz(2L Mask Option 2KE4%) » K ohBs
32.768KHz FfL#EEE RC R R % (LL Mask Option 2EEEEE) -
b. ErrsERR = H {8 A 55 FE FH (Fast Only and Use Internal Resistor)
FHWES A EE RC H:% » $95 280KHz B4, 540KHz > XIN K XOUT Z=§% -
c. ErkRrgERE = B # FMEEE R (Fast Only and Use External Resistor)
FHANESEERE 72 2E =tk RC Hik¥z > EEFHESFECE XIN K XOUT 2 -
d. {EHRFEEfE=((Slow Only)
A1 32.768KHz B LR geas 8¢ RC RS H#4E XIN & XOUT 2] -

2-2 2 FCEFHROM)

TMS8704 4 ROM KN 1152x16 bits » PRI @A i HE 2R RISC) AT LAEHE S
R EERCEZER > R8s 1152 174849 > ROM nl 43220 ROM
(Program ROM) 5z ##% ROM(Table ROM) » & fifd ROM HE 23 [F 2501
ROM A/ [ afrrg)43 Bl o B2 38 (Mask Option) 24> #2228 ROM(Program ROM)
RIS A Z 0 (128%N) * 16 bits* [ #64% ROM(Table ROM)HY A/ NI A2
256%(9-N)*8 bits * N=1~9 > @& FHIHERIRILE 1152*16bits, %

N=1 HIF2 = ROM(Program ROM)AJA/N: (128%1)*16 bits=128 * 16 bits
HIJZ%k% ROM(Table ROM)HYA/IN: 256%(9-1)*8 bits=2048 * 8 bits

N=9 HIJF2 =, ROM(Program ROM)AJA/IN: (128%9)*16 bits=1152 * 16 bits
HIJZE#% ROM(Table ROM)HYA/IN: 256%(9-9)*8 bits=0 * 8 bits

FE DL E AT F2 = ROM KRS 1152 1R » 264% ROM IE(ER/INES 0; 1 5

% ROM Btk 2048 * 8 [iF » F220 ROM IEfH £/ NG 128 * 16.

1E 1152 * 16 bits #J ROM # A, AiEAT 5 [ -hET e & A7k (nterrupt Vector
Address) » ETE S FHERL BN, HEER BRI aE s A — B2

% T VA |3
EE & (Reset) 000H
AT AT BT (INT pin Interrupt) 010H
i AT C H1Er(I0OC port Interrupt) 014H
SHEES 1 T (Timer] Interrupt) 018H
TR 28 HET (Pre-divider Interrupt) 01CH
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fiztk

000H Reset

010H INT pin interrupt
014H I0C interrupt
018H Timer1 interrupt
01CH Pre-divider interrupt

16 bits
ROM HORLH 5 &

2-3 BREIFa(RAM)

TM8704 1 RAM K/ 80 * 4 bits > AT ERHIFEIGERE LA 4 (17T (bits) 5 B
A7 - FE=0E RAM RIS A W > — g E 2 f514 (Direct Addressing Mode) »
BIE#EE RAM 78 > S5—FE 715225 [ ik (Index Addressing Mode) » J2&F1]
5 {7 25(Index Register) HL [E1E2%f RAM {7 EIE » B 17 LB T A
FAE FHE R AR AL 00H £ 7FH > (B2 40H~6FH /2291 » S5
T EREH A [E—1{#E ICE(In Circuit Emulaton)fig&aT °

IS A R T 27 L 70H £ 7FH 19 16 (ERTHEFR S TR (7 s
(Working Register) > f#j555 WR B EEHEHY Ry » BN BA —EiEnE s
TAFEAZ RN E%E TR > #12] ADCI ~ SBCI ~ ANDI ~ EORI ~ LCT %845 » FitLUE 2
TUREE AT A E e HCE Y - BB BRI A TAE e -

2-4 HEBES(STACK)

EREFUETT CALL FPRUEIFE =((Subroutine)Ff » AAE SL B AL - JREIFRE
FHaT##s(Program Counter > f&i PC)JLiFRIHEA LR » SFETE] RTS faoii ) 2%
HeEA IR B Ak ARG TS © BERYIIC 94 8 fgrysfedds - /R
2 EAETY 8 JE 2= (Subroutine) ©

2-5 Zfn#s(Accumulator)

AnaeE HACE (FE R A RAM) KSR SRS BT (RS By ALU)H
HERFITRR T (Buffer) -
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2-6 K5 |2 Fgx(Index Register)

@HL %5 [ 7@ LBt M E B E 22— 12 fohyErds - Hp
@L 52 4 70 » M@H & 8 17T » I fFane IR S ek ={(Index Addressing
Mode)HJEEH - EHHYT MVL 155K - EREFERRAM » 85 EME K ROA
1 4 AL TCEEE # A @L 7 E 3T MVH $5-01Kf - ZI#8(Accumulator »
55 ACHY 4 ACEEE EZ R E {72 RAM » A EEF R ROARY 4 A7 CEE
B 8 [ITHISBE T A @H Eifrgs > FEARE 2 IR NE:

AC3 bit11 .
index
AG addressing
aco MV bit8
| " @H :'> DATA RAM
Rx R
bit0 bit4
_ bit3
bit3 | v @L N TABLE ROM
Rx
- bitO index
bit0 addressing

-7 A EE (Decimal Operation)

IEFERUTEDC T - IC B2 B 7RI E R B LSS » SRR
g DAA Z1k > FrARCIERZ(RAM) ~ 208 (Accumulator) ~ ZRA% ROM K I7R]
S E(Immediate Data)#l5R 51-HEAL o N REHENEIF(Carry Flag > G555
CRMENNZEE AR A HE R s (AC)HT AL

E DAA SERLZFINY|TE DAA ERLZATH|TE DAA SEELZRIY|7E DAA ERLZRHY
0<AC<9 CF=0 1R OB VR AR
A<AC<F CF=0 AC= AC+ 6 CF=1
0<AC<3 CF=1 AC= AC+ 6 VA
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< 1>

LDS 10h,9 ST HEEEEE 9 /7 A RAM 10H &z AC

LDS 11h,1 BT BB EE 1 7 A RAM 11H K AC

RF 1h ;18 CF i FRES 0

ADD*  10h ;RAM 10H FIAIZREL AC 7 HERTAHMN -
;(H1 9+1=0Ah - CF=0) #&5£7E RAM 10H
K AC

DAA*  10h LA N 25 i E T

Ak RAM 10H BUNAEIEE70” - 1f CF &rEtp1” > Witie HERIRY10” -
SAMBGERE RSt > N RIEERIY(Carry Flag > {5555 CEERZESHT
TRATME RN (AC)HT AL

1t DAS HEEZHTH | /E DAS JER.ZHTHY |15 DAS BRI |1 DAS HE 2%
AC &F} CF &%} AC &F} CF &k}
0<AC<9 CF=1 R R
6<AC<F CF=0 AC= AC+ 0AH NG L
< 2>
LDS 10h,1 ST HIESEEE 1 2 A RAM 10H & AC
LDS 11h,2 R RIGE S 2 /7 A RAM 11H K AC
SF lh B CF &3 1 T AL
SUB*  10h ;RAM 10H FYNZREL AC {EAERTAHI >
;(BI1 1-2=0FH > CF=0) #5577[E RAM 10H
e AC
DAS*  10h AN 25 ]

F55 RAM 10H N e 579" - 1 CF &850 » b HEHg-1 -
2-8 EihFes 1I(TMRI1)

Re-load (RL1)

|IEF1 TMR1
Interrupt
6-bit binary down
counter s Q) HRF1 SCF5
R Halt Release
PHI3 HEF1
PHI9 * TMS Instruction
* Interrupt accept signal
PHI15 Operand data *PLC 2instruction

(X5~O) * Initial Reset
TMS Instruction

Operand data
(X7,X6)
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2-8-1 —fRENE

TMRI1 LS T —{E 6 (7 TCHy N EIEGE T3 & 5 T8 3Fh IKE R 72 2E underflow
HE5RIM H &k Halt 5T RIESE 1(Halt Release Request Flag 1,HRF1) » S8R5
TMR1 FHERFERERES | (nterrupt Enable Flagl JEF) A 2%AEE » sk e -
FREIRF T BHRIALLAIRAE - TMRI1 THES AR #5E A (Clock input) £ ¢ 3GE 1) -

t RARIE T8 (Watch Dog Timen) (M ZE 4= H i (Reset)IRF » TMR1 A S A
(Clock input){Jy &y 5 5 b —RAVETE

GE 1) ¢ 3: FEERER(Pre-divider) 58 =il - HI(FABRERAESR/2 Hz) »

2-8-2 E 7 #k A#{F(Re-load Operation)

TR S E 5 3Fh IRF AR 2 FH EE A kA DRE > SF 80h F5- 5 Eh tE2hRE  RF 80h
BRI IILIIRE o E A E A TRE RS ENRE o HME TMR1 8] 3Fh g 4
Underflow A k=515 AE BAR (57 H & L ZEF ] Halt @ ERFE K57 (Halt Release
Request Flag ,HRF) 8 E A RLA T E & & B Ay SERIEUE -

<EE>

1EATE 8 LW 1%—1E] Halt Release BUHRETE 42 < FiT - FRAd A N EERHIE A
e » HE—RIWUEThRE - EEFTEEIIIEES HF Ik -

<%WJ>

st BdMA7E TMR1 G188 500 [ BEAT - ZRENEERTH 64 * 7 + 52 > IK§ e ] Se A2 =0HY
AR

1st 2nd 3rd 4th 5th 6th 7th 8th
Fcount N count > count N count > count N count > count# count#

™S | |

HRF 1 '~ 1 1 1 1 1 1 [
PLC H) | | 1 1 1 1
Re-load | SF 80h RF 80h|
LDS 0,0 R underflow FHECETF 4%
PLC 2
SHE 2 ;e E HALT release #5421 F-2& TMRI1

TMSX  34h 2% TMR1 B (52) 3% R gl A 209
SF 80h S B A A LRE

RE_LOAD:
HALT
INC* 0 ;underflow F T 728 l1—
PLC 2 iR HRF1
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JB3 END TM1 ;415 underflow ETEETFZREERL 8 HIfE 151484
JMP RE_LOAD ;
END TMI:

RF 80h BRE EE A A ATRE

2-9  HREEHETIFEZR(Status Register, STS)
TM8704 fEILAT 4 {#lRREE {7dx(Status Register) » FF—EiIRREET 452 4 bits *
2-9-1 JREEET{FSS 1(Status Register] » STS1)

Bit 3 Bit 2 Bit 1 Bit 0
CF ZF X X

CF At A

T (BN SGRE A E
0 T BN

ZF At A

1 B2 (Accumulator) ZE A 0
B Zn#(Accumulator) REEA 0

2-9-2 JRAEET{FES 2(Status Register2 » STS2)

Bit 3 Bit 2 Bit 1 Bit 0
X Start Condition Flag?2|Start Condition Flagl Back-up Flag
(SCF2) (SCF1) (BCFE)
SCF2 B HH
1 Halt Release ;&K5 SCF4,5,7 Ws{bimiE 4

0 b 7 Ea DS TSI

SCFI = i

1 Halt Release &K% I0C port Hys b &E4E
0 T e DU R

BCF B e
1 R BETUR L E % 7= s (Oscillator) LA 1C HARE
0 B 7 BRI AYTST
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2-9-3 JREEHT{FZ% 3(Status Register3 » STS3)

Bit 3 Bit 2 Bit 1 Bit 0
Start Condition Flag7|7EFR#555 15 #hdidi| Start Condition Flag5|Start Condition Flag4
(SCFD #R7E (PRED) (SCF5) (SCF4)
SCF7 = 0
1 Halt Release & K 5 AR AR AL T A4
0 7 i DI
PRED ) HA
1 TEERESAYEE 15 S 1
0 BT Bt DIAA I TE
SCF5 = 0
1 Halt Release /&KF TMR1 underflow [E4:
0 BT Bt DAAA I TE D
SCF4 = o
1 Halt Release j& &5 INT Al a4
0 7l DA
2-9-5 JRAEHT{F7Z% 4(Status Registerd > STS4)
Bit 3 Bit 2 Bit 1 Bit 0
X X X AR R R R
(CSE)
CSF 0 HA
1 R AR A = IR (Fast Clock Mode)
0 FR AR SR AR HUIREE(Slow Clock Mode)

11
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2-10 FEHETE 28 (Control Register, CTL)

(AT 4 (AR oS

e

2-10-1 $eH5{F 28 1(Control Registerl » CTL1)

Bit 4

F& 8@} Halt Release t&
A I0OC {E5%nv i
1. (SEF4)

2-10-2 FeHr{F2s 2(Control Register2 » CTL2)

Bit 6 Bit5 Bit 4
X X X
Bit3 Bit 2 Bit 1
&) Halt Release +2 |5 @) Halt Release & |/ @) Halt Release =&
FHIATEBRANGAL  |FHFY INT Jil (HEF2) FH7> TMR1
(HEF3) Underflow(HEF1)

2-10-3 FeHr {728 3(Control Register3 » CTL3)

53185 CTLI~CTLA - f— (T2 A1 bit B D —

Bit 6 Bit 5 Bit 4 Bit 3
X X X R ETEr FE ERR
i L (IEF3)
Bit3 Bit 2 Bit 1
FEEfhETE s INT | BEhhErg | gk 10C
B #E (IEF2) | TMRI Underflow 5| {E58%8(L1 [#E
FE(IEF]) (IEF0)

2-10-4 P {728 4(Control Registerd » CTL4)

Bit 7 Bit 5 Bit 4
X TN Stop MRl | FEE) Stop fibRErEh
INT JMESREES | | 10C (F5kccEs [

#t (SRFS)

(SRF4)

12
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2-11 wEnR2siE Al (Buzzer Output Pin)

TM8704 H Wi Sz tigr il » 47515 BZ k2 BZB > 38 /i Sz i€ IOB3 F110B4 g
Al EEEERIAEERAT 1K ~ 2K ~ 4K K FREQ S5 » SSAMUmT DUEFE vl -
FEAEE2 IR ALM FEREA -

NS ARG S Timer FOAEER7E 2B 28 (Frequency Generator) Rt ] DL AEE
RLAMEESS (IR Remote Controller) » [FhFRFAE 7 4= 25 (Frequency Generator) % E
EAZERTABEERA 30 06 H ALM $5-ar A HEIRAE FRQ fear 2 % #pIRE =Rl T -

SHE 1 JEHEf) TMRI1 halt release JFESE.

TMSX  3Fh 3% TMR1 FYEL(E FS 3Fh K F a2 5 F509.
ALM  0COh : O3S 5 .

HALT 2% halt release KB TMRI [ f#fs:.

ALM 0 5 1B S

2-12 g A/t (Input/Output Pin)

TM8704 #EHAT =AH 12 {lfis A/ L > 735K IOA ~ 10B k2 10C » B 7 10C #
Ficia ASRREE VEEREE(Chattering Cance)FJTIEELIYL » HFARIAE AR E — i
A SOV T EiE MR - OB K 10C & Bl ASRIEEE el
(Pull-down Resistor) » F—2EREE N LB ERHEGED) - e T2 MEN
(Pull-down Resistor) » H1A] LA SF f5m 7 E R -

10C A=A —{# Low Level Hold FYZHEE » FL—IhREAE Y B2 R (Mask
Option)sK% - & N7 [H(Pull-down Resistor) 5z Low Level Hold THREER ALY
i > BAEER L (Power-on Reset)IRFEr H Bl/E ) 41725 FH (Pull-down Resistor) [T
Low Level Hold LJfE » #hf7 SPC 10h $543 A DUERFFRIERACR - WIRERTT SPC Oh
HIMIAFFE S » Erfad 788 RH (Pull-down Resistor) (&) Low Level Hold ZHEE © 35
EETIREAN A AE 10C IR E Him AR P - & 10C AR - N7
(Pull-down Resistor) 52 Low Level Hold ZHREHS H Elrerafs -

10C #iBEREHE(Chattering Cancel)HIAHRRE 7] AT =FEN[EIHYEEREE » nJDIF SCC
fEmGE -

NE £ I0A,IOB F¢ I0C #AS G S8k
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Initial

clear

SPAT ] Pa— o [
~J
CLK —
I0A1 ? bito
Initial clear
SPA 2 _/ bit1
Q L
~J
CLK
|0A2 Il/\l/ bit1
Initial clear D Data
SPA M C bit2 Bus
C!_ Q CLK}|—
I0A3 > bit2
[1o2] o8
Initial clear |~ ScL
SP’Q]—Q%: e
Q CLK}—
10A4 % bit3
OPA OPAS OPA IPA __—
Initial clear
sPB1 ] - o [ )
\, Q
CLK —
|OB1 o ? » bit0
Initial clear _l)g
SPB 2 _/LI ) bit1
\, Q
CLK +—n
I0B2 %—'\t > bit
Initial clear _|’§ Data
SPB 4 i
bit2
\'1 a ) Bus
CLK —mn
|0B3 o ? » bit2
Initial clear _|’§
SPB 8 _/LI ] bit3
\, Q
CLK +—n
|OB4 % ? » bit3
—IT{ OPB IPB L —

14
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1

iy

v

1

iy

D—!?

-

1|C

L

1

I0CA1

I0C2

Initial clear— ©
SPC 6"

o

I0C3

I0C4

T

iy

j&@ i;

v

bit0
I T P =)
N CLK
I: bitO‘
|
) bit1
Q D
CLK {1
bit1
{1
edge dectect & . SCF
chattering e Data
Bus
} bit2
Q D
CLK 0
bit2.
{1
} bit3
Pl Q D
~ CLK &
?c bit3.
{1
Control 2
[
IPC OPC N
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2-13 AR HETREE (External Interrupt)

INT Jalga445 FH7EEFH (Pull-up Resistor)~ N7 Z&[H (Pull-down Resistor) 5z 2 §H(Open)
MRS RS B EEAGER - HRETRIRY SRS SRR R AL N R AT

INT

SF2/RF2 8h 4

Mask
option

IEF2

HEF2

D
Ds_.

Interrupt request

CF2 _ Halt release

rbﬂ‘:[y
CLK

S

R

Q HRF2

Mask option

— Open type

v =

*PLC4

request

*Initial clear pulse

*Interrupt 2 receive signal

2-14 Y& 5L EREShE I (LCD Driver Output Pin)

TM8704 By LCD B il » Common KllEHE Segment Al A2 LCD SRS EE
EiL(DC Output)  LCD A /720 R] 735 Static > 1/2 bias 1/2 duty » 1/2 bias 1/3
duty » 1/2bias 1/4 duty > 1/2 bias 1/5 duty » 1/3 bias 1/3 duty > 1/3 bias 1/4 duty » 1/3 bias
1/5 duty > S EE i (Mask Option)£EAN B T U ERY SR T :

LCD duty cycle Static

Mask option | LCD not used Slow Typ. Fast
LCD fmffis OHz 32Hz 32Hz 64Hz
LCD duty cycle 1/2 duty

Mask option | LCD not used Slow Typ. Fast
LCD fffideR OHz 16Hz 32Hz 64Hz
LCD duty cycle 1/3 duty

Mask option | LCD not used Slow Typ. Fast
LCD fmfifps OHz 21Hz 42Hz 85Hz
LCD duty cycle 1/4 duty

Mask option | LCD not used Slow Typ. Fast
LCD ffdideR OHz 16Hz 32Hz 64Hz

16
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LCD duty cycle 1/5 duty
Mask option | LCD not used Slow Typ. Fast
LCD fmfifps OHz 25Hz 51Hz 102Hz

e Segment JAlAT LY BR324 (Mask Option) & #(E i H(DC Output) » [EiHwH
N A[43Ey CMOS BYE A P open-drain B > FTLL Segment JlAG 2b22
SRE LCD B » S5—t i S i R B S 2 T REAAERY -

EEF LCD BJ*.cfg FE#E » "COM HRAHE 0 T2 CMOS g, » 38 9 "o P
open-drain figjH e

TMR7 41 LCD EiFzs iyt e I ] #2 20 HE 41 (Programmable Logic Array ,
PLAY A= » ANEIFA—H% Display RAM HY = » AZRFIHEMF LCD BRE) 2 piae
B ER PLA WWAZ > @ BEEZ0 N B s -

> Table
@HL ROM

I
(%}
S| ===
1]
AC & e
RAM data &
Data § l < !
memory Data | 2 : Fatc’_‘t Multiplexer
| € circui &LCD LCD output
(RAM) Data bus decoder | %, | (120 river circuit P
ﬁd ¢ | & | segment)
trobe data o .
Decoder of
PSTBO..PSTB1Fh
I_‘CD rel_ated [> strobe LO to L4 T T
instructions L1

1 B e A B 343 HRRBHA T

(1) BERHEENS 2 (Data Decoder) FH AR AL BRI 7 d(RAM) J 2% ROM(Table ROM)
PRiE AR E R

(2) fEHN(Latch)#Ri 2R 677 LCD BhEseiy& R}

(3) LO~L4 it F 2 s LCD AHBARYFETFTHRERY strobe ZOEKTE 00h £ 1Fh)

(4) 2% T gs(Multiplexer) H7k:E 1/2Duty > 1/3Duty » 1/4Duty BY 1/5Duty

(5) LCD BREHREE

(6) SHPEERHFAE S (Data Decoder) » LO~L4 fi#tiE 2e FIREAN (Latch) SR HY Segment HJ
T2 S [H %1 (Programmable Logic Array , PLA)

GRS #(Data Decoden) BLfig 2 DBUSA~DBUSH HY¥HERAZANT -
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R BRI A e
?qugj DBUSA | DBUSB [DBUSC |DBUSD |DBUSE|DBUSF |DBUSG|DBUSH
0 1 1 1 1 1 1 0 1
1 0 1 1 0 0 0 0 1
2 1 1 0 1 1 0 1 1
3 1 1 1 1 0 0 1 1
4 0 1 1 0 0 1 1 1
5 1 0 1 1 0 1 1 1
6 1 0 1 1 1 1 1 1
7 1 1 1 0 0 * 0 1
8 1 1 1 1 1 1 1 1
9 1 1 1 1 0 1 1 1
A-F 0 0 0 0 0 0 0 0

*ERD> BRI AR AT T iKY DBUSE n] DO R385 (Mask Option)i#

B0kl
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2-15 BIRARESHYEEE(The Connection of Power Circuit)

AFRY AN P I e (AT BRI AR A AN ] > BEREANE

2-15-1 Ag BEHfE & 1/2 Bias BX Static

Internal

2-15-2 Ag BBHbfE 5 1/3 Bias

%1.5V

Internal

0.1u

19
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2 3 ZE HE#EE|ThEE(Other Control Function)

3-1 HETThEE(Interrupt Function)

TM870445 MEFRET AR = 2{E S50 -RETER - (Factor) s 2 A ER H T A5~ (Factor) » 38
MiE T ERR A AT HE > REAT SRR B ER TR R B RS A T

FHERTRT | INT pin | 10C port TMR1 Predivider
underflow overflow
HEYIAE | 010H 014H 018H 01CH
frhk
HETEEE | IEF2 IEFO IEF1 IEF3
ik
RERT 4" 3" 2" 15!

3-2 EEIIEEReset Function)

EHE (Reset) Y 7 A5 B EE & (Power-on Reset) * RESETHIE & R IOCHKRERE » &
AR HResettR 0 FTEE5REI0E RHELAIREE - SEEEFRIREIGIERT T

20 Ees (Program counter) (PC) {37 1l- 000H

Start condition flags 1 to 7 (SCF1-7) Reset mode

Backup flag (BCF) Set mode

Stop release enable flags 4,5,7 (SRF4,5,7) Reset mode

Switch enable flags 4 (SEF4) Reset mode

Halt release request flag (HRF 0~6) Reset mode

Halt release enable flags 1 to 3 (HEF1-6) Reset mode

Interrupt enable flags 0 to 3 (IEF0-6) Reset mode

Alarm output (ALARM) (EL 1 (DC output) O
Pull-down flags in I/OC Set mode

Input/output ports I/OA, I/OB, I/0C _ (I/OA, I/OB, I/OC ) | i Afz{(Input mode)
I/OC port chattering clock Cch $10*

LCD driver output 2B (F mask option)*
Timer 1 1= IR ENE

Reset Type Level or Pulse FIFEE (Mask) 85
Reset Time ®15/2 or $12/2 IR (Mask)#E15
Clock source (BCLK) IR IRF S ({E I I )

20
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3-3 FEERZS(Pre-divider)

TPRas T —(E 1 SFE IR - FHEURFEICR 500 - & o0fE " H ™ ERL (Level )4
"L HERT (Level)FF » STEGsHIN A& diE - HETPLC 100HAYFE 3 1%01120915
Rl 750 - FRTHERaRZE A RME R B EASLCDRRBIRRES - RAIRFSE » ki
e K /OMIAERFIBIEE A - FEATE BERE 2T T -

IEF Interrupt request
Generator
— HEF
Halt mode BCLK Initial SCF7
FAST instruction T1T2T3 T4 Sclk PLC8H ——— R
FAST instruction =%, 1 1 tt 11t Interrupt HALT release
Clock System __ |Falledge| | s HRF3 request flag
» switch H clock detector
XTOSC N . .
circuit generator SC instruction
—==—Data bus 2
CFOSC L Clock - .
switch H To timer circuit
P ) —
circuit [ | CT T T PLC 100H initial
J RIR[R[R[R
Single clock option
Dual clock option | | |
PH1 PH3 PH6 PH7 PH9 PH11 PH13 PH15

PH2 PH4 | PH6  PH8 PHI0 | PH12 | PH14

—— To sound circuit

Halver
tribler
circuit

3-4 Back-up f=E=

RIFSTMBT R T IHINE AR B B A T D e S T A BRSO T » Pl E AR A& #
(Heavy Load)ZE AERF > SRAAZEE A Back-uptbisr B 1EICEE AEFRENE > FTREEEK
B (Heavy Load) itz gt ~ BESELED S5 B ER (ALARM) 5 75 SRR B R BRI
FHRENH TAE o fEEE Rese) HIARFE T > BCFB’]BE%I‘EJ&WA@EA FitCAfEReset@h/E
fhE A% > PEUMIBHAGIRE - MESEHEBCERER - SRIE A KEREAE -
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% 4 B g

« £ H RAM T{ERRHRCAFE SR RAM EiA{E(Initialize) » RIS/ FE T B
iF RAM BOME 2 AR AT

« [{FEClEfE(Working Register) /g FL RS (RAMF—HER 7 » AMIRIBAGRAT
TAEECERE(Working Register)Ry = ECiEHE(RAM)Rx + 70h

<Note> Ry: T {FZ &2 (Working Register) » {i7hl-#iZE % O~Fh » ¥ FERIECE

B RAM)
FEEHTHE RS 70~7Fh -
TAERCIERE(Working Register)Ry EHERGCIEBS(RAM)RX
OH 70H
1H 71H
2H 72H
DH 7DH
EH 7EH
FH 7FH

41 B A /54 (INPUT / OUTPUT INSTRUCTIONS)

= HEl Ih BE

LCT Lz, Ry[LCD latch [Lz] < data decoder < [Ry]

<&fiHe>
B TAERCIERE(Working Register)Ry HY PN ZEASE FH U ARG 25 (Data Decoden)f# A Lz
Fr$8AY LCD Latch °

= HEl Ih BE

LCB Lz, Ry[LCD latch [Lz] < data decoder < [Ry]

<&iHA>

B TAERCIERE(Working Register)Ry HY PN ZEAS FH U ARG 25 (Data Decoden)f# A Lz
FiT$5M LCD Latch - i LCT AEAEERL Ry A E 0 - RIS EFiE#S(Data
Decoder)fiHHHIEEFS O -
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Ei=El Th &

LCP Lz, Ry |LCD latch [Lz] < [Ry] &AC

<&iHH>
B TAERCTERE(Working Register)Ry FA A AAEATZ N7 (Accumulator) FIESF- A Lz Bt
$8# LCD Latch ©

Ei=El Th &

LCD Lz,@HL|LCD latch [Lz] < [T@HL]

<>
@HL {7k ROM(Table ROMYYIPIZHEIE /7 A Lz FiFHH LCD Latch »

=Ml Ih BE

LCT Lz,@HL |LCD latch [Lz] < data decoder<— [@HL]

<>
B3R5 [ 7 2s@HL Firfs RAM B SEAS RS E 4 25 (Data Decoder)f7 A Lz At
B/ LCD Latch

=it Ih BE

LCB Lz,@HL|LCD latch [Lz] < data decoder<- [@HL]

<H>
375 [ #@HL FTHE RAM 19 P9 ZX{EAS F S S #(Data Decoder)?# A Lz it
FRAYLCD Latch- BLLCT A2 AN Ry FIAZEE: 0 RIS {72 % (Data Decoder)
B2 F3 0 -

=it Ih BE

LCP  Lz,@HL|LCD latch [Lz]< [@HL]&AC

<sftHH>
B3R5 [ es@HL ATdg RAM YA ZBEAD 2 h1E5(Accumulator) FEFF A Lz Firfis
i LCD Latch °

=it Ih BE
X

SPA JE 7% 1OA SRR — SRS i A s il

<>
LBl (Direct Data)X( X3 X2 X1 XOYsk i ZAHENER I0A [T H Akt
W ECSHESRR AT T
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X S i o X S e
X3=1 2 IOA4 i X3=0 2 I0OA4 Eiiy Af5is
X2=1 2 I0OA3 i X2=0 2% 10A3 Eiiiy Af5iz
X1=1 2 I0OA2 Elig s X1=0 2 I0A2 Eiiy Af5iz
X0=1 2 IOA1 Eli s X0=0 2 IOAT1 Eiiig Af5iz(
B = I Be
OPA Rx |/OA < [RX]
<>
RrECIE RS Rx Iy A fiEda 2 I0A 3 -
B = I Be
OPAS Rx,D [IOA1,2 < [Rx], IOA3 < D, IOA4 < pulse
<gftHH>

RIS Rx (YA AERLZE I0A IR IOA1 - I0A2 - [EE:{E(Direct Data )i

HiZ 10A3 - Ik (Pulse)fiiti == 10A4 - D FYfER 0 2 1 -

=) T #E
IPA°  Rx [[Rx], AC < [I/OA]
<aH>
# 10A SR3E A LIRS Rx s N4 AC L -

=) o) #E
SPB__ X JE#5 10B SR S lEfi A ol
<aH>

DhiE 2% fiF (Direct Data)X(X4 X3 X2 X1 XO0)2f¢5E ZEAHE FERY 10B Jill=fir A=

H > FLASFESARA T

X HlE S X BiE i

X4=1 &) 10B1~4 i X4=0 Bl IOB1~4 &
[H(Pull low resistor) FH(Pull low resistor)

X3=1 % 10B4 EimdiiEzl | X3=0 |% 10B4 2y AfHZ

X2=1 % 10B3 EifmtifE= | X2=0 |Z% I0B3 2y AfHZ

X1=1 % 10B2 EifmdiiE= | X1=0 |% 10B2 2 AfHz

X0=1 a2 |I0B1 Ei izl | X0=0 ax 10B1 g fim AR

24
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B = I Be
OPB Rx |/OB < [RX]
<3l
LIRS Rx A & iEdm 2 10B # -

B = I Be
IPB Rx |[Rx], AC < [I/OB]
<3i>
&5 10B IEE A BECTERE Rx K2+ AC # -

8 & Ih HE
SPC X TEFe |0C R — S E A ol
<gftHH>

DAiE 2% fiF (Direct Data)X(X4 X3 X2 X1 XO0)2f¢7E ZEAHE FERY 10C Tl 2 A=

H > FLASFESARA T

X 8l Fi o X S i SR
X4=1  [ZE#EFTA Mz (pull X4=0  |BAFFTAE NHL(pull
low) & [H low) & [H
X3=1 & 10C4 i s X3=0 2 10C4 i AfE=
X2=1 & 10C3 i 5= X2= 2 10C3 & A=
X1=1 & 10C2 i s X1=0 2 10C2 i Afsi=
X0=1 & 10C1 i s X0=0 2 10C1 i AfEE=
Ei=Ael I ge
OPC Rx |I/IOC < [Rx]
<gfthH>
RreclEEE R A A B2 10C H# -
Ei=Mel I ge
IPC Rx |[Rx], AC < [I/OC]or KI
<3Hil>

i 10C ek KI HUfERE A EECTEHRE Rx Bl AC #E -
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6 T fE
ALM X | e 2 (Buzzen) ki aEs
<3i>

HIE 23 {H(Direct Data)X(X8~X0)xfeas & Helias (Buzzer) i HSER - X e
JERISEERATT

X8 X7 X6 | EHHA AR SR
(Clock source)
1 0 0 DC1
0 1 1 $3(4KHz)
0 1 0 $4(2KHZz)
0 0 1 $5(1KHz)
0 0 0 DCO
Bit AR AR
(Clock source)
X5 $15(1HZz)
X4 $14(2Hz)
X3 $13(4Hz)
X2 $12(8Hz)
X1 $11(16HZz)
X0 $10(32Hz)

<FEE> 1. HEEg(Buzzer)ffHi N FE2iEtA1(Envelop)is; - X0~X5 55855 0

2.The frequency inside the () bases on the ¢0 is 32768Hz.

4-2 Ffn#(Accumulator) & ELfEAS (RAM)IBRIETE &

Ei=Ae ] I #E
MRW  Ry,Rx|AC,[Ry] < [Rx]
<ghtHH>

RrECIERE Rx P AERRE] TIERCIERS Ry K2 (AC)HE

Ei=El Th K

MRW @HL,Rx|AC,[@HL] < [Rx]

<#tH>
ReRLIEs R FEREIZR S [T 4s(Index register)@HL ArfERYRCIEHE K =
ar(AC )
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Th &

MWR  Rx,Ry|AC,[Rx] < [Ry]

<>
KRR Ry (P92 T /RIS Rx R BN AC) L

Ei= el I #E
MWR Rx,@HL[AC,[Rx] < [@HL]
<gftHH>
B3R5 [ {773 (Index register)@HL FirsEL IR RS A AEMEI RO RS Rx S 200
ar(AC)HE

Ei=Me Ih g
SRO Rx [Rx]n, ACh < [RX](n+1),AC(n+1)

[Rx]3, AC3 < 0

<eRH>

RrClElE Rx A RAR— AT - It itk mryAzchE 0

Ei=Ael I g
SR1 Rx |[[Rx]n, ACn < [Rx](n+1),AC(n+1)
[Rx]3, AC3 < 1
<GitHH>

RrClEE Rx A RAR— AT - 6 Hit R mryAThE 1

=it Ih BE

SLO Rx |[[Rx]n, ACn < [Rx](n-1),AC(n-1)
[Rx]0, ACO < 0

<>
Rl Rx AR — (BT » I FLITRSA TR O

Ei=Mel I ge
SL1 Rx |[[Rx]n, ACn < [Rx](n-1),AC(n-1)
[Rx]0, ACO < 1
<>

RiRCIERE Rx WA R/ — AT - 16 ISR mHIATHE 1
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B = I Be

MRA Rx |CF < [Rx]3

<gftHH>

FraclEs Rx WARYEE AT (Bit3)ilE a5 (Carry flag, CF)
B & I Be

MAF  Rx |AC,Rx] < CF

<3i>

WAL Carry flag, CF)IPZ A EIZEIH Rx 2 BhIZ(Accumulator) -
B EERTTAIT

Bit3 ... CF
Bit 2 .... AC=0 flag
Bit 1.... & {#fH
Bit0 ... & {#fH

4-3 EHEIg(Operation Instruction)

=Ml Ih BE

INC* Rx |[Rx,AC < [Rx]+1

<>
S Rx HPI AR — PR A A ST 2 SIS Rx R BIEACE » EEIE e
(I (Carry flag, CF) -

=it Ih BE

INC*  @HL |[[@HL],AC < [@HL]+1

<>
A [ET17 B @HL FTa a2 I — PRt A S A [ 7 @HL FeaE
TR R SAIIHAC)  SHEIAE T 2R RT3 (Carry flag, CF) -

Ei=Ael I g
DEC* Rx |[Rx,AC < [Rx]-1
<3i>

FCTERE Rx BUN B — 1R A AR Z FETelE Rx R B Nas(AC)E » SERFE R G
s B (IE) (g5 (Carry flag, CF) -
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Ei=Ael I #E
DEC* @HL [[@HL],AC < [@HL]-1
<3l

35 e @HL FrfErc ISty A B E— R ARRER S [ 4 @HL Frfaac
B2 femngs(ACHEL - SERHE R e B (IR (Carry flag, CF) -

Ei=El Th &

ADC  Rx |AC < [Rx]+AC+CF

<#tH>
CHEMGEE > FUIEHE Rx A EE IR ey (AC)H IG5 (Carry flag, CF)#
FARIERAC)H - SRR G BRIk (Carry flag, CF) -

=Ml Ih BE

ADC  @HL |AC < [@HL]+AC+CF

<at>

THEAGEE > 5K5 AR @HL ArEERCIE RN B E R D4 (AC) DI O 5%
(Carry flag, CF)i&f+ AR Na+(AC)H - SERFR & B8R E(Carry flag,
CF) -

Ei=Mel I g
ADC* Rx |AC,[Rx] < [Rx]+AC+CF
<gfthH>

HEALEE - FUIEHE Rx AAEIIR IR (AC) a5 (Carry flag, CF)#
P AR ZELTERE Rx R 2NN (ACHE » SR E B GR AsT(Carry flag,
CF) -

=) o) #E
ADC*  @HL |AC,[@HL] — [@HL]+AC+CF
<ET>

HEMGER - RS A @HL FfERCIR BRI AE IR IIER(AC) BN O IR
(Carry flag, CF)i& {7 AJFHGRS [ {74 @HL AriErciEie 2 e (ACHE - 5
G B L5 (Carry flag, CF) -
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Ei=El Th &

SBC Rx |AC < [Rx]+~(AC)+CF

<>
CHERTEEL » TR RX 1P B AC) PR IR (L (Carry flag, CF)%
(7 A BIIEAC)HL » IS B e B A (I (Carry flag, CF) -

Ei=El Th K

SBC  @HL |AC < [@HL]+~(AC)+CF

<gfthH>

HEAGER - R [ e @HL FriREL IR RN AEIRE IR (AC) BN AL 5%
(Carry flag, CF)if7 A 2 NN#R(AC)# » BT A G [H5% (Carry flag,
CF) -

8 & Ih HE
SBC* Rx |AC,Rx] < [Rx]+~(AC)+CF
<3i>

HEALEE - FUIEHE R WA AEIRE IR (AC) R & L5 (Carry flag, CF)f
P AR ZELTERE Rx R 2N (ACHE » SR E B R AsT(Carry flag,
CF) -

Ei=Ael I g
SBC* @HL |AC,[@HL] < [@HL]+~(AC)+CF
<3i>

THEAGEE > 5K5 AR @HL FArEECIE RN B ETECR D4 (AC) DI (L HE5R
(Carry flag, CF)1&2 {7 AZR5 [Efras@HL FrfaaciEie sk 2 as(ACHHE » 5ERGR
B ALEAE(Carry flag, CF) -

=it Ih BE

ADD Rx |AC < [Rx]+AC

<#tH>
CAEAGES - FolEE Rx (U EEIIR ISR (ACHR AR IIER(AC)H » SERHE R
BN (Carry flag, CF) -
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Ei=El Th &

ADD  @HL |AC < [@HL]+AC

<>
CERHEY > T R @HL PR R PO A N S AC YA A B
(ACYHIL » SIS B B2 a (713 (Carry flag, CF) -

B = I Be
ADD* Rx |AC,[Rx] < [Rx]+AC
<3i>

CHEMGER - ROl R EEINZRMEHAC)RF AR L ELIEHE RX K 320
ar(AC)HE - SRR e R (L [E5k (Carry flag, CF) -

2 T fE
ADD* @HL |AC,[Rx] < [@HL]+AC
<>

THEACER R s @HL FrREC RN A E NI A (ACHRF AR
5 AR @HL ATfRRCIERE B2 MR (AC)HE - SSRGS R BGR ( [E5 (Carry
flag, CF) -

=it Ih BE

SuB Rx [AC < [Rx]+~(AC)+1

<>
SRR R R PR B AC)EEN 1 7 A BN AC)HE - i
I TG (TR Carry flag, CF) - ~Zfil -

5 Ih BE

SUB  @HL [AC < [@HL]+~(AC)+1

<#tH>
CHERGER - K5 [ e @HL FTRRCIEREIA B ERE SR (AC)F I 1 &RFA
Afnas(AC)E - HERE R e s BR (L IH57(Carry flag, CF)  ~&oRHlis -

Ei=Mel I g
SUB* Rx |AC,[Rx] < [Rx]+~(AC)+1
<3Hil>

THEAGES > GolEE Rx A RHERCGE R (AC) LN 1 B A2 FEfEES RX
KR Nas(AC)HE » TR R e R (L% (Carry flag, CF) » ~&oRAfid -
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Ei=Ael I #E
SUB* @HL |AC,[@HL] < [@HL]+~(AC)+1
<3l

THEAGETT > 2R [ A @HL FrisRc iSRRI N A IIER(AC) I 1 A7 A
25 M7 an@HL ATl ke RInas(ACHE - EFAE R & Bha (Lt (Carry
flag, CF) o ~FoRtiil -

Ei=El Th K

ADN Rx |AC < [Rx]+AC

<#tH>
CHEAGES - FolEE Rx (U EEIIR IS (ACHR I AR IIER(AC)H - SERHE R
N ERALER(Carry flag, CF) -

=Ml Ih BE

ADN  @HL [AC < [@HL]+AC

<#th>
HEMGER - R A @HL ATERCIEREHIAN A EIR ISR (ACHR F AR 6
(AC)H - RS RA G BRIt (Carry flag, CF) -

Ei=Mel I g
ADN* Rx |AC,[Rx] < [Rx]+AC
<gfthH>

CHEMGER - ROl R EEINZRMEHAC)RF AR L ELIEHE RX K320
ar(AC)H - SRR A G BRI HAE(Carry flag, CF) -

Ei=Ael I ge
ADN*  @HL |AC,[Rx] < [@HL]+AC
<3i>

THEACER R s @HL FrREC RN R E NI A (ACHRF AR
5 e @HL Frarcliaie R MEs(AC)H » RS RN e B L iEsE (Carry
flag, CF) -

5 Ih BE

AND Rx [AC < [Rx] & AC

<>
EEST - FUREAS Rx P BB IEAC) (R AND IR A BN
(AC)HL -
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Ei=El

Th &

AND @HL |AC < [@HL]&AC

<>

THEAGHEST > K5 [ AR @HL FTERCIE RN A EELRIIEH(AC) (E##E AND
HERAF AR AR (AC)HEL -

B & I Be

AND* Rx |AC,[Rx] < [Rx] & AC

<3i>

EAGER - BOIEEE R BN AEELR NS (AC) {E#ERE AND JHEER R AT K.
ALIERE Rx K25 (AC)#E -

8 & Ih HE

AND*  @HL |AC,[Rx] < [@HL] & AC
<3i>

THEAGEE > K5 [ AR@HL ATERCIE RN A EELRIIEH(AC) {E#E#E AND
AT AR [E 74 @HL ATfERciERE M 2 e (AC)HL -

8 & Ih HE

EOR Rx |AC < [Rx]® AC

<3Hil>

CHEALEE - FOIEEE Rx YN BEEL B 15 (AC) S AR 5(Exclusive OR);#
BRfr AR NzZR(AC)HE -

Ei=Ael I #E

EOR  @HL [AC < [@HL]® AC
<>

HEAGETD RS [E s @HL ATfERCISERA AN B EELRIIE(AC) (E#EE 4R ek
(Exclusive OR)GER& {7 A2 MIas(AC)HE -

EOR* Rx
<>
THEATEE

Th K

AC,[Rx] <= [Rx]® AC

rCTERE R YA MBS 47(AC) (E#EE 7 )7 2(Exclusive OR)
R A ECIERE R R 2 (AC)HE -
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Ei=Ael I #E
EOR* @HL |AC,[Rx] < [@HL] ® AC
<>

HEAGET RS [E s @HL ATfERCIEERA AN B EELRIIE(AC) (E#EE 4R ek
(Exclusive OR)EF &7 AJFAERS [ f7as@HL Arfaacisie ke 2 e (ACHE -

Ei=El Th &

OR Rx |[AC < [Rx]|AC

<>
(S SR Rx (9 IS BB 2 AC) g OR SEE (77 A BIE(AC)
i -

Ei=El Th &

OR @HL |AC < [@HL] | AC

<3i>
LR %5 WP SR@HL SRS A HELE NISHAC) /S OR B
ERTE A BIEACYHE -

Ei=El Th &

OR* Rx |AC,[Rx] < [Rx]|AC

<>
“EREST  FUEAS Rx A ZAERLEIEEAC) (EiE OR SEERE ABIGY
SR Rx R B (AC)AE -

Ei=El Th K

OR* @HL [AC,[Rx] < [@HL] | AC

<>
UESER R MHES@HL TR A H R IEAC) FE OR i
B R AR [ 25 @HL FTSRaL el SN2 (AC)H -

=Ml Ih BE

ADCI  Ry,D |AC < [Ry]+D+CF

<>

SRR TR Ry MIPA IS E(Direct data)D FEIAAIHE
(Carry flag, CF)f 7 A ZIIEHAC)E - SEETHE FEri Eia h Tk (Carry flag,
CF) -
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B = I Be
ADCI* Ry,D |AC,[Ry] < [Ry]+D+CF
<3l

CHEAGER - TAERCIEEE Ry ABREIIE #2 8 E(Direct data)D F /G ALAEAT
(Carry flag, CF)i& {7 A2 TAERCIERE Ry S B as(AC)HE - SRGER &8
iz fEE(Carry flag, CF) -

Ei=El Th K

SBCI  Ry,D |[AC < [Ry]+~(D)+CF

<>

SRR TRRCIERS Ry MIPA IR iE(Direct data)D FENGAIHE
(Carry flag, CF)f 7 A ZHIAHAC)HE » SHERE RO A ATk (Carry flag,
CF) - ~F&Hlif -

Ei=Me Ih g
SBCI* Ry,D |AC,[Ry] < [Ry]+~(D)+CF
<3i>

HEALEE > TAERCIEER Ry MU BEE 2% (H(Direct data)D F il L5t
(Carry flag, CF)i& 7 AJFHCZ TAERCIEHE Ry BRI (AC)HE - s R & B
iiEi(Carry flag, CF) o ~Fortig -

=it Ih BE

ADDI  Ry,D [AC < [Ry]+D

<>
SRR TR Ry M A I E(Direct data)D #77 A B IS
(AC)H. » ST R e B R IE Carry flag, CF) -

Ei=Ael I g
ADDI* Ry,D |AC,[Ry] < [Ry]+D
<gfthH>

HEAGES > TERCIEEE Ry I AEINE 2% E(Direct data)D ffr A2
TAFeCTElE Ry RN ACHE - ERHS R G B iR (57 (Carry flag, CF) -
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Ei=El Th &

SUBI  Ry,D |[AC < [Ry]+~(D)*1

<>
TR > TYERCIERS Ry M ZAERE B E(Direct data)D FfI 1 4577 A
SNSAC)HL » MRS B O AR HEE (Carry flag, CF) « ~Z7 il -

Ei= el I #E
SUBI* Ry,D [AC,[Ry] < [Ry]+~(D)+1
<gfthH>

OEMSER - TERCIEEE Ry BN AEIKE R84 E(Direct data)D F111 1 & F A
JFARZ TAERCTERE Ry R B NEHACHE - SR E B GR (sT(Carry flag,
CF) ~ ~Fortlig -

=Ml Ih BE

ADNI  Ry,D |[AC < [Ry]+D

<#th>
HEAGES > TERCIEEE Ry I AEINE 2% (Direct data)D #2177 A R4
(AC)H - sEHEEHE R B fEh% (Carry flag, CF) -

Ei=Ael I g
ADNI* Ry,D |AC,[Ry] < [Ry]+D
<gfthH>

HEAGES > TERCIERE Ry AU AEINE 2% E(Direct data)D iy A2
TAFeCIElE Ry RN ACHE - ERHS R G B R (57 (Carry flag, CF) -

=t Ih BE

ANDI  Ry,D |[AC < [Ry]&D

<#tH>
CHECGER - TERCIERE Ry O ZEEEE s (H(Direct data)D {Ei#E AND &
B ARINE(AC)HL -

Ei=Acl I g
ANDI* Ry,D |AC,[Ry] < [Ry] &D
<3Hil>

CHEAGER > TERCIERE Ry RO E 23 (H(Direct data)D {FE###H AND i
B AR TAERCIERE Ry SR Nas(AC)HE -
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Th &

EORI  Ry,D

AC < [Ry]® D

<3$i>

CHEAGER - TAERCIERE Ry A EELE

B2 (Direct data)D {F:&iE I Rk

(Exclusive OR)GER & {7 A2 MIa(AC)HE -

Ei=Hc) T g
EORI* Ry,D |AC,Ry] < [Ry]®D
<d#i>

HEALEE > TAERCIEES Ry (A A EHELE 23 (H(Direct data)D {E#E#H 4 7ok
(Exclusive OR):ERLI% 7 A\ JF AR TAFRCIERE Ry MR hNgs(AC)HL -

Ih BE

ORI Ry,D

AC < [Ry]ID

<3i>

CHEMGER - TAERCIERE Ry AR EELIE 28 H (Direct data)D fE###H OR i
B AR (AC)H -

Th K

ORI* Ry,D

AC,[Ry] < [Ry]ID

<>

CHEAGER - TAERCIERE Ry AR EELE

B8 {E(Direct data)D {Fi##E OR 5&

BRAAFRTAECIERE Ry K2R (AC)HE -

4-4 #; A (Load)/fZ£{#(Store)fg 4>

g 4 I Be
STA' Rx |[Rx] < AC
<3Hil>
B 2 (AC)H N A EREFEIRCTERE R #H -

B & I Be
STA @HL [[@HL] < AC
<>

2R (AC) I P AR 2135 [ 4 @HL Frsivacisia i -
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1=l T ge
LDS Rx,D [ACJ[Rx] < D
<#HH>
BHE 2 fiE (Direct data)D #; AGCTERSE Rx K 2 I#F(AC)#E
1=l T ge
LDA Rx [AC < [Rx]
<#HA>
REECTERE Rx BYA A 2 nds(AC)# -
il ) I &e
LDA @HL [AC < [@HL]
<#HA>
R B ar@HL FrisRRCIEiErI N A EELA R 2R (AC)#E -
il ) I &e
LDH Rx,@HL [AC,[Rx] < [@HLEEM 4 (@477
<#tHA>

RS M as@HL FrsrvRciEe I A =Ry 4 fEi270(High nibble sk A
ALTEHE Rx S = Ns(ACHHE

=it Ih BE

LDH* Rx,@HL[AC,[Rx] < [@HLIi =R 4 {E{7 T

<#tH>
KRG M as@HL FrsrvRciEe I A =Ry 4 fE(270(High nibble sk A
sl Rx K2 INEs(AC)H - 212 @HL FrfsrInik BB 1 -

e T fE
LDL Rx,@HL |AC,[Rx] < [@HL]&{ERY 4 {EQITT
<3i>

KRG [ 4R @HL FTEAYECIERRI A B E T KA 4 {2 70(Low nibble)dk A
rClERE Rx B NgR(ACHHE
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Ei=El Th &

LDL* Rx,@HL |AC,[RX] < [@HLIE(KH 4 {EfT

<>
W | W7 SR @M FFHErART R PO 2P LAY 4 {EIE(High nibble)i A
=i Rx % EAIHACYH - 2 5 @HL FrssORzEE Bl 1 -

4-5 CPU #4154 (CPU Control Instructions)

Ei=El Th K

NOP LS

<>
ST (SR -

=Ml Ih BE

HALT CPU JE A b 1FRRE

<#thH>

CPU A IFRTE - ARSI S TR - SURI MEGHIR S TAF - nedafiibs
th FREE(Halt release) 5 DL = fEF

1. rhigr A

2. 10C Rz E5R

3. F¥ & SHE fEfTas @ Il 1 IRRER (T

5 @ Ih RE
STOP CPU 3 AfF1HIRRE
<atH>

CPU e AHIFIRRE - (RN TARREZU T - Wi ERFEEE (s (A E) - BESfRfRIT
1RFE(STOP release)H LU T —fEFH

1.INT (55751,

2.10C HERYEA—SZMlEA: Hi B9{E55E
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18 % Th fE
SCA X |rhui el X e e i m ek ik E(Halt release)
<3l

B X4=1 ke 10C sy Eadcd al bR bR E(Halt release)

X7~X5,X3~X0 {rEHVZH »

Th &

SIE*

X

a2 0E (Set)/E & (Reset) FETEEEE % (Interrupt Enable Flag)

<aht1>

X0=1

F5H) |0C R (E ot Er A A Hhi

X1=1

R4 TMR1 underflow 34 e s £k i

X2=1

FEE) INT By{E5fdioatdr e 2L il

X3=1

EETHbR A (Pre-divider)i {7 (overflow) 5% iy g A i

<il> X7~4 (R H

Ei=Ae ] I #E
SHE X 2y 7E (Set)/E & (Reset) 1 [R5 fi5E (Halt Release Flag)
<#ftHH>
X1=1 |[F4&) TMR1 underflow %%k % n] g R EE
X2=1 |[%E) INT BE 5700 n] g IR E
X3=1 |E#EiHbrex(Pre-divider)i@fii(overflow)§ 2k ks r] gl b iR TE

<ik> X7~4,X0 frREF %

Th &

SRE

X

SUE (Set)/ H i (Reset)(Z - fEFR 5T (Halt Release Flag)

<>

X4=1

B 10C BRyEsRUCEr] iRk KR

X5=1

JERE) INT WS 5Rdos il iR 1 HIRRE

<#k> X7~6, X3~X0 {444 H
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1o T RE
FAST R BRI 1 o U O B o B
<R
1L TM8704 A5 R i P RC {125 -
1o T RE
SLOW R BRI 1 o A O B (L B
<>
1L TM8704 A5 2 JEH i T 25 (5 51452 XINIXOUT §23.%5 -
H T fE
MSB Rx |AC,[Rx] < SCF1,SCF2,BCF
<>

i SCF1 - SCF2 K BCF fiasfiak AGClEfe Rx K ZMIas(AC) LA - ARFRAY
JFUA K. Backup fEAYIRTE - MHESERIADTEZRATT -

Bit 3 Bit 2 Bit 1
Bit 0
No Use Start condition Start condition flag 1 Backup flag
flag 2 (SCF1) (BCF)
(SCF2)
No Use Hh E AR A S EigRREA 10C Backup [;IR7E
SCF4,5,7 port {551
=) I BE
MSC Rx |AC,[Rx] <~ SCF4~SCF7
<iH>

15 SCF4 51 SCF7 Hthjoll A G Rx RS IIE(AC) ARG IR -
RS ER T RE AT

Bit 3 Bit 2 Bit 1 Bit 0
Start condition flag Start condition flag 5 |Start condition flag 4
7 (SCF5) (SCF4)
(SCF7)
LR I T A [ 15 TR Ao a] FPEARRRZIN TMRY | e AR A INT )
(Pre-divider) HipeEs underflow Mz | (EBEEHLITEL:
overflow [fjE4E
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=) I BE
MSD Rx |AC,[Rx] <~ WDF,CSF
<>
ik CSF sk AGCIEES Rx K2 Nas(AC) - MHAERIAITEZRATE ¢
Bit 3 Bit 2 Bit 1 Bit0
B B 12 CSF
B B 124 HERE R MIRT S i
(System select flag)

4-6 E5[{iiikfg5 (Index Address Instructions)

Ei=El Th K

MVH Rx |[@H] < [Rx],AC

<P
IR Rx SRR AC HIPZS A AR ATRS (BT S5 @HL 51 8 el
f75@H -

Ei=El Th K

MVL Rx [[@L] < [Rx]

<#tH>
RRCiElE Rx FIPNAIRAK S M a@HL BYER) 4 AT oL -

4-7 +EFIEMHEE 54 (Decimal Arithmetic Instructions)

=Ml Ih BE

DAA AC < BCDIAC]

<>

WSS AC PP At H A7 A BN AC > SEETAEIEEr
BRI E(Carry flag, CF) - EAE(EHEA T TH: » BhI%E AC BT

HEIIHE A BT A S T AL AERD AR (Carry flag, CF){F IR -
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Ei=El Th &

DAA* Rx |AC, [Rx] < BCDIAC]

<3i>
T AC PP -0 HL T 77 A LTI AC FIZCHTAS Rx
oh SRS S AT Carry flag, OF) - ¥ I ST - B
AC VERAEATIHE RIS » A1 AERC AR % (Carry flag, CF)
VR -

Ei=El Th K

DAA* @HL|AC, [@HL] < BCD[AC]

<#tH>

R Ns AC BN B EEHAR Ry THERL H E#re AR Mas AC FIRS [ fyds
@HL FrsrvaciEfed  ERFIR g BRIyt (Carry flag, CF) - Hig(@iE
BERT TS > Rnds AC EZATFAIFEE R AIAS R - AN RERC SR (LR
wi(Carry flag, CF)fF [-fifEr i -

=Ml Ih BE

DAS AC < BCDIAC]

<>
WSS AC PP At H T A7 A BN AC > SEETAEIREr
BRI (Carry flag, CF) - EAE(EHEA T T » BhN%E AC WER(E(T
FERR A A BT S L AL AERD AR (Carry flag, CF){F IE Al -

=it Ih BE

DAS* Rx |AC, [Rx] < BCDIAC]

<#tH>

R Nds AC BN BEEHAR Ry T-HERL H B#r AR ey AC FIRCHRHES Rx
o SEERE G (T (Carry flag, CF) - EHE (ST HEpI TR » R4
AC DZEEAE AR SRR HURS R - AL REfC A Az iEs(Carry flag, CF)
' IEMEr i -
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Ei=El Th &

DAS* @HL|AC, [@HL] < BCDIAC]

<>
B AC HIPIZER S |57 FL T2 A B8 AC RIS I 5%
@HL FFHIRL R SRS S0 B R LIS (Carry flag, CF) - #iafHifs
BT - SE2E AC IVERETAIE A I E SRS R - A SR 2Rt
i(Carry flag, CF){F IEREA{E -

4-8 BkE+55 (Jump Instructions)

B4 Ih #E
JBO X H AC bit0=1 [, F2={EpkE X
<fEHH>

& AC bit0=1 5 » F2=UEEkE X > 2R bit0=0 IF7 » FEAEREEE FdT - XHY
#i[E7¢ 000h~47Fh -

B 45 I BE
JB1 X H AC bit1=1 [, FE2={EpkE X
<fEHH>

AC bit1=1 5 > FZNE PR X > IR bit1=0 I » REAEMEEE FdT - XY
#i[E7¢ 000h~47Fh -

o 4 T EE
JB2_ X  AC bit2=1 15, T2 FHEE X
<>

& AC bit2=1 [y » FEZUEHE X > 2R bit2=0 IF » REAEMEETE FEdT - XY
#i[E7¢ 000h~47Fh -

5 Ih BE

JB3 X [ AC bit3=1 [y, FEIUEpkE X

<>
¥ AC bit3=1 K » FLNEBIE X » A5 bit3=0 ¥ - F2 EPAIE F BT - X119
#i[E ¢ 000h~47Fh -
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15 % Th fE
UNZ X % AC 1=0 1%, A @b: X
<>

H AC NSERY O I - FEUErpkEE X A5 AC=0 Iy » REUErERITE MEhTT - Xy
#i[#{% 000h~47Fh

= ic] Ih #E
Jz X |5 AC=0 I, FE=EpkE X
<at>

B AC A 0 B > RS EE X 415 AC REEFA O B » R Ui Pl -
X Hy#EiE 7% 000h~47Fh -

Ei=PE] I BE
JNC X & CF=0 F, 2 ErpkE X
<gfEHH>

B CF 5 0 IRf » Rk X AR CF=1 15 - B Efeadit: i - X AU
&t 000h~47Fh -

=it Ih BE

JC X [ CF=1F;, EUEpkE X

<atH>
B CF & 1 IR > RRzUEkE X AR CF=0 Iy » FEEfiadt: i - X AU
&£ 000h~47Fh -

=it Ih BE

JMP X [ X

<atH>
AP R X - X AY#IEE 000h~47Fh -

5 Ih BE

CALL X STACK < (PC)+1

<#tHA>
Il EIFE = (Subroutine) - R Rk X $00 7 H &k ok 2 FE =G s
(Program counter, PC){7 A HE42%(Stack) 1 » X f#iE ¢ 000h~47Fh -
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Th &

RTS

PC < (STACK)

<>

#EEIFE R (Subroutine) ik [E] » F2E TR (Program counter, PC){iEHEE 4%

(Stack)i[alfy: -

4-9 HAAIFE4(Miscellaneous Instructions)

Ei= el I #E
SCC X IOC 13f&$:}#(Chattering cancel)ifgE 2k 5 (Clock source) -
<gftHH>

HEE RO T SR T -

it

7 A5 (Clock source)

27T

7 sk 5 (Clock source)

(X2,X1,X0)=001

2eAkREE) (Chattering
cancel)iF§E S ¢10

(X2,X1,X0)=010

#t1akR$}E)(Chattering
cancel)/RF§E S 08

(X2,X1,X0)=100

#t1akR$}E)(Chattering
cancel)/RF S 06

<#E>X7~3 1205 ]

il ) I Re
TMS Rx [5325% TMR1 #4555 F(Clock source) 5 7Ey TMR1 Sl
<#HA>

i’ E sy AC FIECTERE R WA AMES I 8 L eHIEE AR E TMR [KF§E 2K
(Clock source) jz 7E5% TMR1 (i -

R g Sf TMR1 S fifi
TMS Rx|AC3|AC2|AC1|ACO|Rx3 | Rx2 | Rx1 | Rx0
RS oI e 52
AC3 | AC2 R 2
0 0 69
0 1 63
1 0 015
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Ei=El Th &

TMS @HL ;252 TMR1 455 (Clock source) & 7E 2% TMR1 il

<>
3R |17 23 @HL 522 ROM(Table ROM)f) 8 (T TMR1
[R5 (Clock source) 2 fizt TMR1 i -

[RF S AR TMR1 $fiE
TMS @HL| TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO

IRp g S 1
TD7 | TD6 RF S AR i
0 0 09
0 1 03
1 0 »15
il ) I &e
TMSX X [ TMR1 sk J5(Clock source) i TEE TMR1 i

<>
| 8 i TCHATE 3 i (Direct data)X 535 TMR1 45k 5i(Clock source) 7
22 TMRT 4f -

IRp g AR TMR1 i
TMSX X| X7 | X6 | X5 | X4 | X3 | X2 | X1 | X0

Ry g 2 e 452
X7 | X6 [ A
0| o 9
0 | 1 03
1 ] 0 015
B & Ih #E
SF X B

<>
FH 8 {37 TCHYE i (Direct data)X 2% & ik -
X0 : "1" s (Carry flag, CF)& 1
X1:"1" # Back up flag(BCF)5% 1 H.i: A Back up féisX,
X6~2: {REI{HH]
X7 . "1" @) TMR1 &% A (Re-load)ThkE
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Th K

RF X

T PR

<wthA>
Ml 8 fCHYIE

78 fE(Direct data)X ZREERAHAE -

X0 :"1" Eef sk (Carry flag, CF)55 0

X1 :"1" 2% Back up flag(BCF)% 0 i H Bk Back up 5=,
X6~2 {redi= 5

X7 :"1" Bk TMR1 Bk A (Re-load)TjhE

Th &

SF2

ER

<>

H 8 fZICHYIE

%H{E(Direct data)X 2 e [H57 -

X2 :"" Bl LCD segment figiH

X3 " EEEyRETRI(INT) N5 FH(Pull low resistor)
X7~4,X1~0 (B

Ih BE

RF2

ERYE

<at>
H 8 fZICHYIE

P8 fiE(Direct data)X ZRECE T -

X2 : ™" Bl LCD segment figiH

X3 """ B ETRI(NT) N H2EERH(Pull low resistor)
X7~4,X1~0 {RE =M

Ih BE

PLC

X

kiR 2tk (Pulse Control)

<atH>

1 9 fCHyE B E(Direct data)X Zfe 2 -

XO 1" iR LR R O(HRF0)-10C port {53k
X1 "1 SRR RRRRTER IR 1(HRF1) 1R TMR1-TMR
underflow

X2 :"" kR bR KSR 2(HRF2)—INT JlfE5ks(k

X3 """ R R TR KSR 3(HRF3)—THER#s overflow
X7~4: (REFH A
X8:"1"  JEETE: 2 (Pre-divider)fJ i %56 5 AT EHUTILIES

g X3 WZER 1
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ffigk TM8704 f5ifsR

Instruction Machine Code Function Flag/Remark
NOP 0000 0000 0000 0000|No Operation
LCT |LzRy  |0000 0010 ZZZZ YYYY|Lz <~ (TSEG < RYy)
LCB |LzRy 0000 0100 ZZZZ YYYY|Lz < (7TSEG < Ry) Blank Zero
LCP  |Lz,Ry  |0000 0110 ZZZZ YYYY|Lz <~ Ry&AC
LCD |Lz,@HL [0000 1000 ZZZZ 0000|Lz < TeHL
LCT [Lz,@HL [0000 1000 ZZZZ 0001|Lz < (7SEG < @HL)
LCB |Lz,@HL (0000 1000 ZZZZ 0010|Lz <~ (7SEG < @HL) |Blank Zero
LCP  |Lz,@HL [0000 1000 ZZZZ 0011|Lz <~ @HL & AC
OPA  |Rx 0000 1010 0XXX XXXX|Port(A) ~ Rx
OPAS |Rx,D 0000 1011 DXXX XXXX|A1,2,3,4 |« Rx0,Rx1,D,Pulse
OPB |Rx 0000 1100 0XXX XXXX|Port(B) ~ Rx
OPC |Rx 0000 1101 0XXX XXXX|Port(C) ~ Rx
MVL [Rx 0001 1100 0XXX XXXX|@L < Rx
MVH [Rx 0001 1101 0XXX XXXX|@H <~ Rx&AC
ADC |Rx 0010 0000 0XXX XXXX|AC <~ Rx+AC+CF CF
ADC @HL 0010 0000 1000 0000|AC < @HL+AC+CF |CF
ADC* [Rx 0010 0001 0XXX XXXX|AC,Rx <~ Rx+AC +CF CF
ADC* |@HL  |0010 0001 1000 0000jAC,@HL |« @HL + AC + CF |CF
SBC |Rx 0010 0010 0XXX XXXX|AC <~ Rx+ACB+CF |[CF
SBC |@HL 0010 0010 1000 0000|AC < @HL + ACB + CF |CF
SBC* |Rx 0010 0011 0XXX XXXX|AC,Rx <~ Rx+ACB+CF |[CF
SBC* |@HL  |0010 0011 1000 0000/AC,@HL |< @HL + ACB + CF |CF
ADD |Rx 0010 0100 0XXX XXXX|AC <~ Rx+AC CF
ADD |@HL  |0010 0100 1000 0000[AC <~ @HL + AC CF
ADD* |Rx 0010 0101 0XXX XXXX|AC,Rx <~ Rx+AC CF
ADD* |@HL  |0010 0101 1000 0000|AC,@HL |« @HL + AC CF
SUB |Rx 0010 0110 0XXX XXXX|AC < Rx+ACB + 1 CF
SUB |@HL  |0010 0110 1000 0000/AC <~ @HL+ACB+1 |CF
SUB* |Rx 0010 0111 OXXX XXXX|AC,Rx < Rx+ACB + 1 CF
SUB* |@HL  [0010 0111 1000 0000|AC,@HL |< @HL +ACB+1 |[CF
ADN [Rx 0010 1000 0XXX XXXX|AC < Rx+AC
ADN |@HL  [0010 1000 1000 0000]AC < @HL + AC
ADN* |Rx 0010 1001 0XXX XXXX|AC,Rx <~ Rx+AC
ADN* |@HL  |0010 1001 1000 0000|AC,@HL |« @HL + AC
AND |Rx 0010 1010 0XXX XXXX|AC < RxAND AC
AND |@HL  |0010 1010 1000 0000[AC < @HL AND AC
AND* |Rx 0010 1011 0XXX XXXX|AC,Rx < RxAND AC
AND* |@HL  |0010 1011 1000 0000|AC,@HL |« @HL AND AC
EOR |Rx 0010 1100 0XXX XXXX|AC < RxEORAC
EOR |@HL  |0010 1100 1000 0000|AC <~ @HL EOR AC
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EOR* |Rx 0010 1101 0XXX XXXX|AC,Rx < RXEORAC

EOR* |@HL {0010 1101 1000 0000/AC,@HL |< @HL EOR AC

OR |Rx 0010 1110 0XXX XXXX|AC — RxORAC

OR |@HL  |0010 1110 1000 0000|AC <~ @HLORAC

OR* |Rx 0010 1111 OXXX XXXX|/AC,Rx <~ RXORAC

OR* |@HL  |0010 1111 1000 0000|AC,@HL |« @HL OR AC

ADCI [Ry,D 0011 0000 DDDD YYYY|AC <~ Ry+D+CF CF

ADCI* |Ry,D 0011 0001 DDDD YYYY|AC,Ry < Ry+D+CF CF

SBCI |Ry,D 0011 0010 DDDD YYYY|AC < Ry+DB+CF CF

SBCI* |Ry,D 0011 0011 DDDD YYYY|AC,Ry < Ry+DB+CF |CF

ADDI [Ry,D 0011 0100 DDDD YYYY|AC <~ Ry+D CF

ADDI* |Ry,D 0011 0101 DDDD YYYY|AC,Ry < Ry+D CF

SUBI |Ry,D 0011 0110 DDDD YYYY|AC < Ry+DB +1 CF

SUBI* |Ry,D 0011 0111 DDDD YYYY|AC,Ry < Ry+DB+1 CF

ADNI [Ry,D 0011 1000 DDDD YYYY|AC <~ Ry+D

ADNI* |Ry,D 0011 1001 DDDD YYYY|AC,Ry < Ry+D

ANDI [Ry,D 0011 1010 DDDD YYYY|AC <— RyANDD

ANDI* [Ry,D 0011 1011 DDDD YYYY|AC,Ry < RYANDD

EORI |Ry,D 0011 1100 DDDD YYYY|AC <~ RyEORD

EORI* |Ry,D 0011 1101 DDDD YYYY|AC,Ry < RYEORD

ORI |RyD 0011 1110 DDDD YYYY|AC <~ RyORD

ORI* [Ry,D 0011 1111 DDDD YYYY|AC,Ry < RyORD

INC* |Rx 0100 0000 0XXX XXXX|AC,Rx <~ Rx + 1

INC* |@HL  |0100 0000 1000 0000]AC,@HL |« @HL + 1

DEC* [Rx 0100 0001 OXXX XXXX|/AC,Rx <~ Rx-1

DEC* |@HL  |0100 0001 1000 0000jAC,@HL |~ @HL — 1

IPA  |Rx 0100 0010 0XXX XXXX|AC,Rx < Port(A)

IPB  |Rx 0100 0100 0XXX XXXX|/AC,Rx < Port(B)

IPC  |Rx 0100 0111 OXXX XXXX|AC,Rx < Port(C)

MAF |Rx 0100 1010 0XXX XXXX/AC,Rx <~ STS1 B3: CF
B2 : ZERO
B1: (No use)
BO : (No use)

MSB |Rx 0100 1011 0XXX XXXX|AC,Rx — STS2 B3 : (No use)
B2 : SCF2(HRx)
B1: SCF1(CPT)
BO : BCF

MSC |Rx 0100 1100 0XXX XXXX|AC,Rx — STS3 B3 : SCF7(PDV)
B2 : PH15
B1: SCF5(TM1)
BO : SCF4(INT)
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MSD |Rx 0100 1110 OXXX XXXX|AC,Rx ~— STS4 B3 : (No use)
B2 : (No use)
B1: (No use)
BO : CSF
SRO |Rx 0101 0000 OXXX XXXX|ACn, Rxn |« Rx(n+1)
AC3,Rx3 | 0
SR1 |Rx 0101 0001 OXXX XXXX|ACn, Rxn |« Rx(n+1)
AC3,Rx3 | 1
SLO |Rx 0101 0010 OXXX XXXX/ACn, Rxn |« Rx(n-1)
ACO,Rx0 |« 0
SL1  |Rx 0101 0011 OXXX XXXX/ACn, Rxn |« Rx(n-1)
ACO, RX0 |« 1
DAA 0101 0100 0000 0000|AC ~ BCD(AC)
DAA* |Rx 0101 0101 OXXX XXXX|AC,Rx ~ BCD(AC)
DAA* |@HL  |0101 0101 1000 0000|AC,@HL |< BCD(AC)
DAS 0101 0110 0000 0000|AC < BCD(AC)
DAS* |Rx 0101 0111 OXXX XXXX|/AC,Rx < BCD(AC)
DAS* |@HL  [0101 0111 1000 0000(AC,@HL |« BCD(AC)
LDS |Rx,D 0101 1DDD DXXX XXXX|AC,Rx <D
LDH  [Rx,@HL [0110 0000 0XXX XXXX|/AC,Rx <~ H(T@HL)
LDH*  [Rx,@HL [0110 0001 OXXX XXXX|/AC,Rx < H(T@HL)
HL < HL +1
LDL  [Rx,@HL [0110 0010 OXXX XXXX|/AC,Rx <~ L(T@HL)
LDL*  [Rx,@HL [0110 0011 0XXX XXXX|AC,Rx < L(T@HL)
HL <~ HL + 1
STA |Rx 0110 1000 0XXX XXXX|Rx — AC
STA |@HL (0110 1000 1000 0000|@HL — AC
LDA |Rx 0110 1100 0XXX XXXX|AC <~ Rx
LDA |@HL  |0100 1100 1000 0000|AC — @HL
MRA |[Rx 0110 1101 OXXX XXXX|CF <~ Rx3
MRW |@HL,Rx {0110 1110 OXXX XXXX|AC,@HL |< Rx
MWR [Rx,@HL [0110 1111 OXXX XXXX|/AC,Rx — @HL
MRW |Ry,Rx  [0111 OYYY YXXX XXXX|AC,Ry < Rx
MWR [Rx,Ry  [0111 1YYY YXXX XXXX|/AC,Rx <~ Ry
JBO  [X 1000 0XXX XXXX XXXX[PC ~ X if ACO = 1
JB1 [X 1000 1XXX XXXX XXXX[PC ~ X if AC1 =1
JB2 [X 1001 0XXX XXXX XXXX|PC <~ X if AC2 = 1
JB3 X 1001 1XXX XXXX XXXX|PC <~ X if AC3 = 1
JNZ  [X 1010 0XXX XXXX XXXX[PC — X if AC # 0
JNC X 1010 1XXX XXXX XXXX|PC <~ X if CF=0
JZ X 1011 0XXX XXXX XXXX|PC <~ X if AC=0
JC X 1011 1XXX XXXX XXXX|PC <~ X if CF = 1
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CALL |X 1100 0XXX XXXX XXXX|STACK <~ PC+1
PC ~ X
JMP |X 1101 OXXX XXXX XXXX|PC ~— X
RTS 1101 1000 0000 0000|PC <~ STACK CALL Return
SCC |X 1101 1001 0000 0XXX|X2,1,0=001|: Cch = PH10
X2,1,0=010: Cch = PH8
X2,1,0=100(: Cch = PH6
SCA [X 1101 1010 000X 0000\ X4 : Enable SEF4 C1-4
SPA |X 1101 1100 0000 XXXX|X3~0 : Set A4-1 Output
Enable
SPB |X 1101 1101 000X XXXX|X4 : Set B4-1 Pull-Low
X3~0 : Set B4-1 Output
Enable
SPC (X 1101 1110 000X XXXX|X4 : Set C4-1 Pull-Low
X3-0 : Set C4-1 Output
Enable
TMS |Rx 1110 0000 0XXX XXXX|Timer1 — Rx&AC
TMS |@HL  [11100001 0000 0000| Timer1 ~ T@HL
TMSX X 1110 0010 XXXX XXXX|X7,6 =10 |: Ctm = PH15
X7,6 =01 [: Ctm =PH3
X7,6 =00 |[:Ctm=PH9
X5~0 : Set Timer1 Value
SHE |X 1110 1000 0000 XXX0|X3 : Enable HEF3 PDV
X2 : Enable HEF2 INT
X1 : Enable HEF1 TMR1
SIE* |X 1110 1001 0000 XXXX|X3 : Enable IEF3 PDV
X2 : Enable IEF2 INT
X1 : Enable IEF1 TMR1
X0 : Enable IEFQ CPT
PLC [X 1110 101X 0000 XXXX|X8 : Reset PH15~11
X3-0 : Reset HRF3-0
SRE |X 1110 1101 00XX 0000|X5 : Enable SRF5 SRF5 (INT)
X4 : Enable SRF4 SRF4 (C Port)
FAST 1110 1110 0000 0000[SCLK : High Speed Clock
SLOW 1110 1111 0000 0000[SCLK : Low Speed Clock
SF X 1111 0000 X000 00XX|X7 : Reload 1 Set RL1
X1 : BCF Set BCF
X0 : CF Set CF
RF X 1111 0100 X000 00XX|X7 :Reload 1 Reset RL1
X1 : BCF Reset BCF
X0 : CF Reset CF
SF2 |X 1111 1000 0000 0X00|X2 : Close all Segments |RSOFF
RF2 X 1111 1001 0000 0X00|X2 : Release Segments |RSOFF
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ALM

1111 TO1X XXXX XXXX

X8,7,6=100: DC1
X8,7,6=011 |: PH3
X8,7,6=010|: PH4
X8,7,6=001|: PH5
X8,7,6=000: DCO
X5~0 < PH15~10

HALT

1111 1110 0000 0000

Halt Operation

STOP

1111 1111 0000 0000

Stop Operation

53

Mar.2,2000 Rev.02




TM8704 {5 F=E0

Symbol Description

AC : Accumulator D : Immediate Data

ACn : Accumulator bit n PC : Program Counter

X : Address CF : Carry Flag

Rx : Memory of address X ZERO : Zero Flag

Rxn : Memory bit n of address X WDF : Watch-Dog Timer Enable Flag

Ry : Memory of working register Y HL : Index Register

BCF : Back-up Flag BCLK : System clock

@HL : Address of Index IEFn : Interrupt Enable Flag

HRFn : HALT Release Flag SRFn : STOP Release Enable Flag

HEFn : HALT Release Enable Flag SCFn : Start Condition Flag

TMR : Timer Overflow Release Flag Cch : Clock Source of Charterring Detector
Ctm : Clock Source of Timer Cfq : Clock Source of Frequency Generator
PDV : Pre-Divider SEFn : Switch Enable Flag

Lz : LCD Latch FREQ : Frequency Generator setting Value
T@HL : Address of Index ROM CSF : Clock Source Flag

@L : Low address of Index @H : High address of Index

H(T@HL) : High Nibble of Index ROM L(T@HL) : Low Nibble of Index ROM

() : Content of Register
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