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F—E BIRERSIE

4= IR a1 RS (S
OPCODE | #5<#E8 |IESEKRE o vkt 3
(machine cycle) :
(bits)
ADC BREBEES 1 word 4 4
ADCI BREBEES 1 word 4 4
ADCM BEEEES 1 word 4 4
ADD BB EES 1 word 4 4
ADDI #%ULEHLE 1 word 4 4
ADDM BHEEES 1 word 4 4
ADJ ZRINEE 1 word 4
ADN BREBEES 1 word 4 4
ADNI #ﬁﬂ/uﬁi% 1 word 4 4
ALM HIEINRE 1 word 4
AND BHEEES 1 word 4 4
ANDI BHEEES 1 word 4 4
CAC Bk g2/l multi- 4or8
words
CALL Bk 28 /150l 1 word 4
CLPG RAM page & 1 word 4
CPHL Bk B8/ Y 1 word 4
CPHLH Bk B2 /My 2 words 8
CPZR Bk 52 /My 1 word 4
CPZRH Bk B2 /My 2 words 8
DAA #iﬂldﬁi% 1 word 4 4
DAS BHEEES 1 word 4 4
DEC* BHEEES 1 word 4 4
DISTM Timer 1 word 4
ELC BIEINREE 1 word 4
ELZ RAM page & 1 word 4
EOR #%Z/LEHLE 1 word 4 4
EORI BHEEES 1 word 4 4
ERX RAM page 5 1 word 4
ERY RAM page &RE 1 word 4
FAST ZMMINBE 1 word 4
FFRRSX HIRTNEE 1 word 4 g
HALT ZRINBE 1 word 4
IDC R\ G FaFH 1 word 4
IDC8 R5| G FaRFH 1 word 4
2 tenx technology, inc.
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comy | CEEEEH
OPCODE | &E<#rE ESRE S XA 1o &
(machine cycle) :
(bits)
IDCH R5|EGFaRFH 1 word 4
INC* BEEEES 1 word 4 4
IPA I/O Port 1 word 4 4
IPB I/O Port 1 word 4 4
IPC I/O Port 1 word 4 4
IPD I/O Port 1 word 4 4
IPE I/O Port 1 word 4 4
JAC B/ multi- Aor8
words
JBO Bk p2/ 0Ny 1 word 4
JB1 Bk B8/ 0y 1 word 4
JB2 Bk 52 /My 1 word 4
JB3 Bk 52 /My 1 word 4
JC Bk 52 /My 1 word 4
IMP Bk B /meny 1 word 4
JNC Bk p2/ 0Ny 1 word 4
INZ Bk 28/ 00l 1 word 4
JZ Bk 28/ 0L 1 word 4
Read: 4
LCB LCD 1 word 4 Write: B
LCD LCD 1 word 4 8
LCDH Table ROM 1 word 4 16
LCE LCD 1 word 4 8
Read: 4
LCP LCD 1 word 4 Write: 8
Read: 4
LCT LCD 1 word 4 Write: B
LDA RAM E &£ 1 word 4 4
LDH Table ROM 1 word 4 4
LDL Table ROM 1 word 4 4
LDS RAM &l fB3% 1 word 4 4
LDS8 RAM &l fB3% 1 word 4 8
LDSH RAM ERMEX | 2 words 8 16
LID RAM & RHEZE 1 word 4 4
LID8 RAM &l E3% 1 word 4 8
LIDH RAM &l E3% 1 word 4 16
LSP FEfFsRF 1 word 4 4
MAF FEfFsRF 1 word 4 4
MCX Eiped-ry i) 1 word 4 3
MDX FipeR e 1 word 4 4
MHL R & FaarH 1 word 4 16
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Preliminary

e oA = brA - E 0]
= AN 3 = A *E < LHIH\E —
OPCODE | &E<#rE ESRE . 17T
(machine cycle) :
(bits)
MKI TR E 1 word 4 4
MMH TR 1 word 4 4
MMW Fiper e 1 word 4 4
MRA Fiper e 1 word 4 1
MRF1 RFC IN8E 1 word 4 4
MRF2 RFC IN8E 1 word 4 4
MRF3 RFC IN8E 1 word 4 4
MRF4 RFC IN8E 1 word 4 4
MRH R5|EFaREFH 1 word 4 4
MRI BEREH 1 word 4 4
MRL 5| G FaFH 1 word 4 4
MRU R |G FaarH 1 word 4 4
MRV R |G FaarH 1 word 4 4
MRW RAM ERHE£ 1 word 4 4
MSB Fipe iy 1 word 4 4
MSC HEREH 1 word 4 4
MSD BEREH 1 word 4 4
MULD BHEEES 1 word 4 4
MULH BHEEES 1 word 4 4
MVL R |G FaFH 1 word 4 4
MVH R\ G FaFH 1 word 4 4
MVU R |G FaFH 1 word 4 4
MVV R\ G FaFH 1 word 4 4
MWM FFasFE 1 word 4 4
MWR RAM &l fB3% 1 word 4 4
MZR RHo|EFaa7H 1 word 4 13
NOP ZRINBE 1 word 4
OPA /0 Port 1 word 4 4
OPAS I/O Port 1 word 4 2
OPB /0 Port 1 word 4 4
OPC I/O Port 1 word 4 4
OPD /0 Port 1 word 4 4
OPE I/O Port 1 word 4 4
OR BHEEES 1 word 4 4
ORI BHEEES 1 word 4 4
PLC ZRINBE 1 word 4
PTR Table ROM 1 word 4
RF ZRINEE 1 word 4
RF2 ENSmLEE 1 word 4
RHL R & FaarH 1 word 4 16
4 tenx technology, inc.
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e oA = brA - E 0]
=3 = ?EI < ﬁ,ﬂﬂ —_
OPCODE | &E<#rE ESRE . 17T
(machine cycle) :
(bits)
RLC BEEEES 1 word 4 4
RTS Bk 8/ Y 1 word 4
RRC SREEES 1 word 4 4
RRL R & FarH 1 word 4 4
RRH R & FarH 1 word 4 4
RRU R & FarH 1 word 4 4
RRV R\ G FaRFH 1 word 4 4
RTM2L
RTM21
RTM1H Timer 1 word 4 4
RTM3L
RTM31
RVL 5| G FaFH 1 word 4 4
RVH R |G FarH 1 word 4 4
RVU R |G FaarH 1 word 4 4
RVV R5|EFaREFH 1 word 4 4
RZR R5|EFaREFH 1 word 4 16
SBC BHEEES 1 word 4 4
SBCI BHEEES 1 word 4 4
SBCM BHEBEES 1 word 4 4
SBZ ABIEINEE 1 word 4
SCA ZMMINBE 1 word 4
ScC ZMMINBE 1 word 4
SCNT RFC If&E 1 word 4
SCX ZMRINEE 1 word 4
SF ZRINBE 1 word 4
SF2 ZRINEE 1 word 4
SHE ZMmINEE 1 word 4
SHLX R5|EFaRFE | 2 words 8
SIAP ZMRINEE 1 word 4
SIE* ZMMINBE 1 word 4
SLO, SL1 | Eg/EEES 1 word 4 4
SLOW ZMRINEE 1 word 4
RAM page & &
SLz (Com;legr wr) | 1word 4
SMUI Fiperr e 1 word 4 4
SPA /0 Port 1 word 4
SPB I/0 Port 1 word 4
ROM bank & &
SPBK (compiler ) 1 word 4
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o | CHEGH
OPCODE | &E<#rE BESRE S XA fiIcEl
(machine cycle) :
(bits)
SPC I/O Port 1 word 4
SPD I/O Port 1 word 4
SPE I/O Port 1 word 4
SPK B THAE
SPKX A= 1)BE 1 word 4 4/8
SPKTH 1 word 4 16
SPKXH HIEINRE 2 words 8
SPKRH 2 words 8 16
SRO, SR1 | BEUEEESR 1 word 4 4
SRE ZMMINEE 1 word 4
SRF RFC IN8E 1 word 4
SRP Timer 1 word 4
RAM page %<&
SRX (compiler E) 1 word 4
RAM page 5% &
SRY (compiler E) 1 word 4
ST30V ZMRINEE 1 word 4
STA RAM &S B3 1 word 4 4
STE Timer 1 word 4
STM Timer 1 word 4
STOP ZRINBE 1 word 4
SUB BHEBEES 1 word 4 4
SUBI BB EES 1 word 4 4
SUBM BHEBEES 1 word 4 4
SXCLK ZMINEE 1 word 4
SWPWR ZMRINEE 1 word 4
SZRX R|EEFEREFIN | 2 words 8
T1XH 2 words 8
T1RH Timer 2 words 8 16
T1TH 1 word 4 16
T2M3X Timer 2 words 8
T2XH 2 words 8
T2RH Timer 2 words 8 16
T2TH 1 word 4 16
T3XH 2 words 8
T3RH Timer 2 words 8 16
T3TH 1 word 4 16
TTI\'XIZZX Timer 1 word 4 4/8
TTI\'XII;;( Timer 1 word 4 4/8
TMS Timer 1 word 4 4/8

Preliminary
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rotS R S

w ESIEH i
OPCODE | i5o@m |isogg | MH<BH HITE
(machine cycle) (bits)

TMSX

7 tenx technology, inc.
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F_E 1ETHFAMARAA

2-1. R5|EFREFE

< (Index Register Access Instructions)

IDC
B
BE—-FrRER

e <A

& HL IE ZR A

% - U{& machine cycle -

BORISZEREML -

ALRC
ERTESBASTZE ACHARE -
BYRA
OP code ESTT ELENF
IDC& HL € HL+1
IDC% ZR € ZR+1
IDC$ HL € HL+1
ZR € ZR+1
IDCS8
B
B—FuREES - WME machine cycle -
?El? nﬁﬂﬂ
% HL 802 ZR WA B D RIS Z2REEM 2 -
ALEC :
ERTIESRAERXE ACHASRE -
BLMEE
OP code EST BELEMF
IDC8& HL € HL+2
IDC8% ZR € ZR+2
IDC8% HL € HL+2
ZR & ZR+2
IDCH
‘L
8 tenx technology, inc.
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B—FuREES - W@ machine cycle -

?El? HHEH
% HL 22 ZR WAS D RIS Z2ERN 4 -
sfaC ¢
EHTESHRABTZE ACHASRE -
BLEE
OP code EETT ESENE
IDCH& HL €« HL+4
IDCH% /R & ZR+4
IDCH$ HL <« HL+4
ZR & ZR+4
MVL

BT
BE—F 55 REEZ  TUE machine cycle, 4 bits data transferred -

?El? nﬁﬂﬂ
1% Rx Frie €/ data RAM A B EFHEZ S HL-L °

HENcERIVH RGN T

Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0

Content of HL-L IDBF3 IDBF2 IDBF1 IDBFO
ALRC :
Rx fE&8% L A DU ¥ i 2 #m 3t
B

OP code EETT BSHE
MVL Rx IDBF3 ~ IDBFO < (Rx)

MVH

=t b .
RS -
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

52
% Rx FIEERY data RAM B9 BREE) HLH -

KB A HUTERNHEEGNT

Source RAM data | (Rx)3 | (RX)2 | (RX)1 | (RX)0

9 tenx technology, inc.
Preliminary Rev.1.1, 2023/02/14



Advance Information

UM-4BITinstructions_C

Content of HL-H | IDBF7 | IDBF6 | IDBF5

IDBF4

2818 B - BBy MCU AR MVU 5% - MEHBEIT MVH 15
R #:4BIT Series Difference List) - EfI7cE RIAVE ERGIT -

X% ACEMFE HL-UGE

Source AC register AC3 AC2 AC1 ACO
Content of HL-U IDBF11 IDBF10 IDBF9 IDBF8
sfaC ¢
Rx TE&BA LW AR B A HE 2Rt -
E%EE/
ZR18 A
OP code EETT ESENE
MVH RX IDBF7 ~ IDBF4 < (RX)
Z2fE B
OP code EETT ESENE
MVH RX IDBF11 ~ IDBF4 < AC,(Rx)
MVU(ZE MVH &Z218 A)
ELEMN
BE—F5REEZ - TUE machine cycle, 4 bits data transferred -
AR :
1% Rx FT1EER data RAM AR EREFE HL-U -
HAITER W RGO
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Content of HL-U IDBF11 IDBF10 IDBF9 IDBF8
A0 -
Rx T84 L BRE DI ABE U HE AR f
B<EE
OP code EBTT BB
MVU RX IDBF11 ~ IDBF8 < (RX)
MVV
LR
B—FuRENES - [E machine cycle, 4 bits data transferred °
}El 4 ﬂﬁEH
1% Rx FT1EER data RAM AR ERES HL-V -
10 tenx technology, inc.
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HENTTERIVH RGN

Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of HL-V IDBF15 IDBF14 IDBF13 IDBF12
afRC ¢
Rx T8 /A L BRI BE U HE AR fE M
1B<RE)
OP code EE bi=ieg k43
MVV R IDBF15 ~ IDBF12 < (Rx)
RVL

= O B b .
ESEM
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El? nﬁﬂﬂ
5 HL-L A B EREFE] Rx FTiEER data RAM DK AC -

HENTTERIH RGN

Content of HL-L IDBF3 IDBF2 IDBF1 IDBFO
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

sfaC :
Rx fE&8% L A RUB ¥ b 2R #m 3t
BSREE

OP code ESTT RS ENE

RVL Rx (Rx) < IDBF3 ~ IDBFO,
AC < IDBF3 ~ IDBFO

RVH

=4 b .
BESEH
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El? nﬁﬁﬂ
% HL-H WA B EREZR Rx FifE €M data RAM LA K AC °

HENcERIH RGN T

Content of HL-H IDBF7 IDBF6 IDBF5 IDBF4

Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

RERC
Rx &84 LA Z DB U SRt

11 tenx technology, inc.
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B
OP code BETT B2EME
RVH RX (Rx) € IDBF7 ~ IDBF4,
AC < IDBF7 ~ IDBF4
RVU

B

BE—FxREES - W@ machine cycle, 4 bits data transferred °

IE<REA -
1§ HL-U register WA BB FZE Rx FTIEEH data RAM P& AC °

HNcE RIS RGN T

Content of HL-U IDBF11 IDBF10 IDBF9 IDBF8
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

LRC :
Rx fE78/5 L AR DU AT UL 2R fh o -
I :

OP code EST BELEF

RvU Rx (Rx) < IDBF11 ~ IDBFS8,
AC < IDBF11 ~ IDBF8

RVV

B -

BE—xREES - W@ machine cycle, 4 bits data transferred °

ISR :
1% HL-V WA B EEZFD Rx FTiIEER data RAM LUK AC -

HENTTERVH RGN

Content of HL-V IDBF15 IDBF14 IDBF13 IDBF12
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

EEC :
Rx fE 585 _ LR Z DUABE AT 2R At -
BLMEE

OP code EET ESEME

RVV RXx (Rx) € IDBF15 ~ IDBF12,
AC < IDBF15 ~ IDBF12

12 tenx technology, inc.
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SHLX
B
miEFTRER

e <A

7% 16-bit E’J Immediate data( D )#=F% HL -

% - J\& machine cycle -

I—1E<FHFEH 2 words RERIESHFEZE)\{E machine cycle A 855 - 5T HHIE—(E
word & Opcode - M 16 bits #Y immediate data BIfIAIESRIE & word & -
HADTERNSERGRNOT

Imm. Data D D7 D6 D5 D4 D3 D2 D1 DO

HL register | IDBF7 | IDBF6 | IDBF5 | IDBF4 | IDBF3 | IDBF2 | IDBF1 | IDBFO

Imm. DataD | D15 D14 D13 D12 D11 D10 D9 D8

HL register | IDBF15 | IDBF14 | IDBF13 | IDBF12 | IDBF11 | IDBF10 | IDBF9 | IDBF8
if5C :

(1). D = 0h ~ FFFFh (= KBE & 1E MCU o HL register iI7TENZ %ﬁﬁﬁﬁﬁxﬂ)

(2). MCU 2= @S

< B9\ {&@ machine cycle &

BEAPE AN PERS

IBESEEE
OP code BEIT e ENME
SHLX IDBF15~0 €« D
SETDAT D
MRL

B

BE—F 75 REEZ  TUE machine cycle, 4 bits data transferred -

?El 4 nﬁ EH

% Rx PTEEM data RAM WA B ERFEI@ZR-L -
HENTTERVH RGN

Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of ZR-L ZRBF3 ZRBF2 ZRBF1 ZRBFO
ALRC ¢
Rx fE75/% L AZRUBEI i 2Rk # 3t
B
OP code EETT BESEIME
MRL Rx ZRBF3 ~ ZRBFO0 < (Rx)

Preliminary

13

tenx technology, inc.

Rev.1.1,

2023/02/14




Advance Information UM-4BITinstructions_C

MRH

ELEN

BE—FxREES - W@ machine cycle, 4 bits data transferred °
1E<EREA :

1% Rx FiiEER data RAM AR EREZE ZR-H -
HATERWE EREGOT -

Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of ZR-H ZRBF7 ZRBF6 ZRBF5 ZRBF4
ALAC :
Rx fE58/5 AR RUBE AT 2R -
BRSREE
OP code EEBTT RS ENE
MRH Rx ZRBF7 ~ ZRBF4 < (Rx)
MRU

B

BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -
1E<HAA :

1% Rx FRIEERY data RAM IR B EREFE ZR-U -
HATERNEERAGRNOT

Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of ZR-U ZRBF11 ZRBF10 ZRBF9 ZRBF8
ALAC :
Rx fE&8/% AR RUBE AT 2R f -
B
OP code E&T RS ENE
MRU Rx ZRBF11 ~ ZRBF8 < (Rx)
MRV
BT

BE—F 3 REES - W@ machine cycle, 4 bits data transferred °

ISR :
1% Rx Fite €M data RAM AR BEREEZE ZR-V -

14 tenx technology, inc.
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HENTTERIVH RGN

Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of ZR-V 0 0 0 ZRBF12
afRC ¢
Rx T8 /A L BRI BE U HE AR fE M
1B<RE)
OP code EE bi=ieg k43
MRV R ZRBF12 < (Rx)
RRL

= O B b .
ESEM
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El? nﬁﬂﬂ
% ZR-L WA R EREFE Rx FTiEER data RAM LUK AC -

HENTTERIH RGN

Content of ZR-L ZRBF3 ZRBF2 ZRBF1 ZRBFO
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

sfaC :
Rx fE&8% L A RUB ¥ b 2R #m 3t
BSREE

OP code ESTT RS ENE

RRL Rx (Rx) € ZRBF3 ~ ZRBFO,
AC & ZRBF3 ~ ZRBF0

RRH

=4 b .
ESEH
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El? nﬁﬁﬂ
% ZR-H WA B ERZE Rx FTfE €M data RAM LA K AC °

HENcERIH RGN T

Content of ZR-H ZRBF7 ZRBF6 ZRBF5 ZRBF4

Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

RERC
Rx &84 LA Z DB U SRt

15 tenx technology, inc.
Preliminary Rev.1.1, 2023/02/14



Advance Information UM-4BITinstructions_C

ES
OP code BETT IESENME
RRH Rx (Rx) € ZRBF7 ~ ZRBF4,
AC € ZRBF7 ~ ZRBF4
RRU

B

BE—F55REEZ - TUE machine cycle, 4 bits data transferred -

e<aRAR :
IE—15<1# ZR-U WABERFZ Rx FTiE €/ data RAM LUK AC °

HNcE RIS RGN T

Content of ZR-U ZRBF11 ZRBF10 ZRBF9 ZRBF8
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

LRC :
Rx TE:8)A LA DUB S U b 2R fh e -
I :

OP code EST ELEF

RRU Rx (Rx) € ZRBF11 ~ ZRBFS8,
AC < ZRBF11 ~ ZRBF8

RRV

B

BE—xREES - W@ machine cycle, 4 bits data transferred °

IR
IE—1a<# ZR-V R BERFE Rx Fiie €M data RAM LUK AC -

HENTTERVH RGN

Content of ZR-V 0 0 0 ZRBF12
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

EEC :
Rx fE 585 _ LR Z DUABE AT 2R At -
BLMEE

OP code EET BELEME

RRV RX (Rx) € 0,0,0,ZRBF12,
AC < 0,0,0,ZRBF12

16 tenx technology, inc.
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SZRX
B

miEFTRER

e <A

% - J\& machine cycle -

7% 16-bit E’J Immediate data( D )% ZR -

IE—1E<FHEH 2 words RERIESHFEZE)\{E machine cycle A BE5TA - 15 FHIE—(E
word & Opcode - M 13 bits #Y immediate data BIfIAIESRIE 1@ word & -
HADTERNSERGRNOT
Imm. Data D D7 D6 D5 D4 D3 D2 D1 DO
ZRregister | ZRBF7 | ZRBF6 | ZRBF5 | ZRBF4 | ZRBF3 | ZRBF2 | ZRBF1 | ZRBFO
Imm. Data D D12 D11 D10 D9 D8
ZR register ZRBF12 | ZRBF11 | ZRBF10 | ZRBF9 | ZRBF8
if5C :

(1). D = 0h ~ 1FFFh (R A EEKEE MCUEPZR register I TTEIMZ %ﬁ’ﬁﬁﬁﬁxﬂ)
(2). MCU EEEE1E

ZHIJ\E machine cycle &

BT EFERE PR

ESE
OP code BETT B2EME
SZRX ZRBF12~0 ¢« D
SETDAT D
MHL

B

B—F 5 REHEZ - TUE machine cycle - &K 16 bits data transferred °

IR

REBEIT X FiEER 16-bit ERME N EAIABER A HL index register °

5@ X BRE 4 EEENIR data RAM - HERNOT :
X Addr+3 Addr+2 Addr+1 Addr
0 $0083 $0082 $0081 $0080
1 $0087 $0086 $0085 $0084
2 $008B $008A $0089 $0088
3 $008F $008E $008D $008C
4 $0093 $0092 $0091 $0090
5 $0097 $0096 $0095 $0094
6 $009B $009A $0099 $0098
7 $009F $009E $009D $009C
8 $00A3 $00A2 $00A1 $00A0
9 $00A7 $00A6 $00A5 $00A4
A $00AB $00AA $00A9 $00A8
B $00AF $00AE $00AD $00AC
C $00B3 $00B2 $00B1 $00B0
17 tenx technology, inc.
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X Addr+3 Addr+2 Addr+1 Addr
D $00B7 $00B6 $00B5 $00B4
E $00BB $00BA $00B9 $00B8
F $00BF $00BE $00BD $00BC
HAUTERNWESEREGRU T -
Content of HL IDBF7 | IDBF6 | IDBF5 | IDBF4 | IDBF3 | IDBF2 | IDBF1 | IDBFO
RAM data Bit3 Bit2 Bit1 BitO Bit3 Bit2 Bit1 Bit0
RAM addr. Addr+1 Addr
Contentof HL [ IDBF15 | IDBF14 | IDBF13 [ IDBF12 | IDBF11 | IDBF10 | IDBF9 | IDBF8
RAM data Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bit1 Bit0
RAM addr. Addr+3 Addr+2
sf&C ¢
X=0~Fh
BLEE
OP code EST BELEMF
MHL X IDBF3~0 < (Addr),
IDBF7~4 < (Addr +1),
IDBF11~8 € (Addr +2),
IDBF15~12 € (Addr +3)
RHL
B
BE—F 55 REEZ  MUE machine cycle, 16 bits data transferred °
?El 4 nﬁ EH
1% HL index register 16-bit WABBERFEEE T X PTIEEN 16-bit ERlEMNE -
S1E X B3k 4 BEEMIR data RAM - #HEFRMT -
X Addr+3 Addr+2 Addr+1 Addr
0 $0083 $0082 $0081 $0080
1 $0087 $0086 $0085 $0084
2 $008B $008A $0089 $0088
3 $008F $008E $008D $008C
4 $0093 $0092 $0091 $0090
5 $0097 $0096 $0095 $0094
6 $009B $009A $0099 $0098
7 $009F $009E $009D $009C
8 $00A3 $00A2 $00A1 $00A0
9 $00A7 $00A6 $00A5 $00A4
A $00AB $00AA $00A9 $00A8
B $00AF $00AE $00AD $00AC
C $00B3 $00B2 $00B1 $00BO
D $00B7 $00B6 $00B5 $00B4
E $00BB $00BA $00B9 $00B8
F $00BF $00BE $00BD $00BC
18 tenx technology, inc.
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HUnERNH RGN T

Content of HL IDBF7 | IDBF6 | IDBF5 | IDBF4 | IDBF3 | IDBF2 | IDBFL | IDBFO
RAM data Bit3 Bit2 Bitl Bit0 Bit3 Bit2 Bitl Bit0
RAM addr. Addr+1 Addr

Contentof HL | IDBF15 | IDBF14 | IDBF13 | IDBF12 | IDBF11 | IDBF10 | IDBF9 | IDBF8
RAM data Bit3 Bit2 Bitl Bit0 Bit3 Bit2 Bitl Bit0
RAM addr. Addr+3 Addr+2

afAC :
X=0~Fh
B2EA
OP code EEBTT ESENE
RHL X (Addr) € IDBF3-~0,
(Addr+1) € IDBF7~4,
(Addr+2) < IDBF11~8,
(Addr+3) < IDBF15~12
MZR
Bl
BE—F75REES - TU{E machine cycle - &K 13 bits data transferred °
1E<HAA :
FERE T X FTiEER 16-bit ERBE N EMIABERE A ZR index register -
B8 X BRFE 4 EEE MU data RAM - HEFRWH .
X Addr+3 Addr+2 Addr+1 Addr
0 $00C3 $00C2 $00C1 $00CO
1 $00C7 $00C6 $00C5 $00C4
2 $00CB $00CA $00C9 $00C8
3 $00CF $00CE $00CD $00CC
4 $00D3 $00D2 $00D1 $00D0
5 $00D7 $00D6 $00D5 $00D4
6 $00DB $00DA $00D9 $00D8
7 $00DF $00DE $00DD $00DC
8 $00E3 $00E2 $00E1 $00EO
9 $00E7 $00E6 $00E5 $00E4
A $00EB $00EA $00E9 $00E8
B $OOEF $00EE $00ED $00EC
C $00F3 $00F2 $00F1 $00FO0
D $00F7 $00F6 $00F5 $00F4
E $00FB $OOFA $00F9 $O0F8
F $0OFF $OOFE $00FD $00FC
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Advance Information

UM-4BITinstructions_C

HENTTERIVH RGN

Content of ZR ZRBF7 | ZRBF6 | ZRBF5 | ZRBF4 | ZRBF3 | ZRBF2 | ZRBF1 | ZRBFO
RAM data Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bitl Bit0
RAM addr. Addr+1 Addr
Content of ZR NA NA NA | ZRBF12 | ZRBF11 | ZRBF10 | ZRBF9 | ZRBF8
RAM data Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bitl Bit0
RAM addr. Addr+3 Addr+2
sf&C ¢
X=0~Fh
B<EE
OP code EETT BSEE
MZR X ZRBF3~0 & (Addr),
ZRBF7~4 € (Addr+1),
ZRBF11~8 & (Addr+2),
ZRBF12 < (Addr+3)
RZR
B
BE—F55REEZ - TUE machine cycle, 16 bits data transferred °
IS SR :
% ZR index register 13-bit WA BB FEIES T X FAfEEMN 16-bit ERMBNE -
S8 X EHE 4 EEEIH data RAM - HEZIT :
X Addr+3 Addr+2 Addr+1 Addr
0 $00C3 $00C2 $00C1 $00CO
1 $00C7 $00C6 $00C5 $00C4
2 $00CB $00CA $00C9 $00C8
3 $00CF $00CE $00CD $00CC
4 $00D3 $00D2 $00D1 $00D0
5 $00D7 $00D6 $00D5 $00D4
6 $00DB $00DA $00D9 $00D8
7 $00DF $00DE $00DD $00DC
8 $00E3 $00E2 $00E1 $00EO
9 $00E7 $00E6 $00ES $00E4
A $00EB $00EA $00E9 $00E8
B $00EF $00EE $00ED $00EC
C $00F3 $00F2 $00F1 $00F0
D $00F7 $00F6 $00F5 $00F4
E $00FB $00FA $00F9 $00F8
F $00FF $00FE $00FD $00FC
HAIZTERESERGROT
Content of ZR ZRBF7 | ZRBF6 | ZRBF5 | ZRBF4 | ZRBF3 | ZRBF2 | ZRBF1 | ZRBFO
RAM data Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bit1 Bit0
RAM addr. Addr+1 Addr
Content of ZR NA NA NA | ZRBF12 | ZRBF11 | ZRBF10 | ZRBF9 | ZRBF8
RAM data Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bit1 Bit0
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Advance Information UM-4BITinstructions_C

| RAM addr. | Addr+3 Addr+2 |
sf&C ¢
X=0~Fh
BELEE
OP code EEIT EZEE
RZR X (Addr) € ZRBF3-~0,

(Addr+1) < ZRBF7~4,
(Addr+2) < ZRBF11-8,
(Addr+3) € ZRBF12

21 tenx technology, inc.
Preliminary Rev.1.1, 2023/02/14



Advance Information UM-4BITinstructions_C

2-2. RAMERHEX15<(RAM Data Transferred Instructions)

LID

ESEY
BE—F5;5REEZ - TUE machine cycle, 4 bits data transferred -

15<ER0A -
BF@HL 2 2@ZR FriEMAY data RAM WABERFEFEEI@ZR 32 @HL FrigmAY data RAM
iakiva S

AEAC :
(1). ERITIES ZRIMASEHR HL LUK ZR AR R ETH °
(2). EERZE - BN AEBER HLEE ZRIABREML -

B
OP code EBEIT 1B ENME
LID @ZR, @HL _ |(@ZR) € (@HL)
LID& @ZR, @HL  |(@ZR) € (@HL)
HL € HL+1
LID% @ZR, @HL  |(@ZR) € (@HL)
ZR € ZR+1
LID$ @ZR, @HL  ((@ZR) € (@HL)
HL € HL+1
ZR € ZR+1
LID @HL, @ZR  |(@HL) € (@ZR)
LID& @HL, @ZR  [(@HL) € (@ZR)
HL € HL+1
LID% @HL, @ZR  [(@HL) € (@ZR)
ZR € ZR+1
LID$ @HL, @ZR  [(@HL) € (@ZR)
HL € HL+1,
ZR € ZR+1
LID8
ESRH

BE—F35REEZ - TUE machine cycle, 8 bits data transferred -

EZERAA ¢

BF@HL S2@ZR FriEM@M data RAM RIEZEMEAILLR 8 bit AR ERFEIQZR e
@HL FrigmAY data RAM RYEEMIE AL F -

HEMQHL 32@ZR B LSB WERMD - HIESHITREA S RIBER LSB B - MEFHREE
& 2 @HL/ZR(RAM fiziit bit0=0)L K @HL/ZR(RAM fiZilt bit0=1) -

HNTERPWE RGN
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Advance Information

UM-4BITinstructions_C

Source RAM addr. RAM addr. = Ns*+1 RAM addr. = Ns*

& data mapping bit3 bit2 bitl bit0 hit3 bit2 bitl bit0
Source 8bits data bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Source RAM addr @HL/ZR(RAM fi 3t bit0=1) @HL/ZR(RAM A3t bit0=0)
Destination RAM RAM addr. = Nd*+1 RAM addr. = Nd*

addr. & data . . . ) ) . . .
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0

Des“”ggfa” e bit6 bit5 bitd bit3 bit2 bitl bit0
Des““;(;ié’r” RAM @ZRIHL(RAM £zt bito=1) @ZRIHL(RAM fiz4l bito=0)

* 1 Ns, Nd fCERBER data RAM fiziLt

FEAC ¢

(1). ERITIES ZRIR IS HL LUK ZR WA B ESTH °

(2). ERERZE - 8

RS :

VAN N
VAR-T=V

ZEEF HLHZE ZRHWABEM2 -

OP code

==y

EEIT

B ENTE

LID8

@ZR

, @HL

(@ZR(RAM RT3l bit0=0)) € (@HL(RAM fZH bit0=0))
(@ZR(RAM £l bit0=1)) € (@HL(RAM fIHt bit0=1))

LID8&

Q@ZR,

@HL

(@ZR(RAM fizilt bit0=0)) ¢ (@HL(RAM {1t bit0=0)),
(@ZR(RAM fiZilk bit0=1)) € (@HL(RAM fiZilt bit0=1))
HL € HL+2

LID8%

Q@ZR,

@HL

(@ZR(RAM T3l bit0=0)) € (@HL(RAM fZIE bit0=0))
(@ZR(RAM i1l bit0=1)) € (@HL(RAM fIHt bit0=1))
ZR € ZR+2

LID8$

Q@ZR,

@HL

(@ZR(RAM RT3l bit0=0)) € (@HL(RAM fZIE bit0=0))
(@ZR(RAM i1l bit0=1)) € (@HL(RAM £l bit0=1))
HL € HL+2
ZR & ZR+2

LID8

@HL,

@ZR

(@HL(RAM fir it bit0=0)) € (@ZR(RAM fiIilt bit0=0))
(@HL(RAM fizlt bit0=1)) ¢ (@ZR(RAM fiIilt bit0=1))

LID8&

@HL,

@ZR

(@HL(RAM fiZIE bit0=0)) € (@ZR(RAM fiZIE bit0=0))
(@HL(RAM fiZHE bit0=1)) € (@ZR(RAM fIHt bit0=1))
HL € HL+2

LID8%

@HL,

@ZR

(@HL(RAM fiI it bit0=0)) € (@ZR(RAM fiIilt bit0=0))
(@HL(RAM fizlt bit0=1)) ¢ (@ZR(RAM fiIilt bit0=1))
ZR € ZR+2

LID8$

@HL,

@ZR

(@HL(RAM i3 bit0=0)) < (@ZR(RAM il bit0=0))
(@HL(RAM fi7# bit0=1)) < (@ZR(RAM firll bito=1))
HL € HL+2,
ZR € ZR+2

LIDH

BT

B—F 5 REHEZ + TUE machine cycle, 16 bits data transferred °

IR

Preliminary
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Advance Information UM-4BITinstructions_C

HF@HL SE@ZR FriE[E@AY data RAM BYEENEAIILR 16 bit AR ERFE@ZR 52
@HL FTi5@AY data RAM Ay 4& @itk -

EROHL N2@ZR WREBHNMEM THERERD - EIESHITRE S WAMRE - MEE
7 B R9 Y @ 7 3t B @HL/ZR(RAM fiZ #E bit1,0=00) - @HL/ZR(RAM fiI it bit1,0=01) -
@HL/ZR(RAM fiZilt bit1,0=10) - @HL/ZR(RAM {iz it bit1,0=11) -

HENUnERNH RGN

Source RAM RAM addr. = Ns*+1 RAM addr. = Ns*
addr. & data . . . ) . . . .
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Sourggtfb'ts bit7 bit6 bit5 bitd bit3 bit2 bitl bit0
SO“':; dFAM @HL/ZR(RAM firdit bit1,0=01) @HL/ZR(RAM firdit bit1,0=00)
Destination RAM RAM addr. = Nd*+1 RAM addr. = Nd*
addr. & data . . . ) . . . .
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Destination . . . ) . . . .
16bits data bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
Des“”:;'é’r” RAM @ZR/HL(RAM firdit bit1,0=01) @ZR/HL(RAM it bit1,0=00)
Source RAM RAM addr. = Ns*+3 RAM addr. = Ns*+2
addr. & data . . . ) . . ) )
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Sourggt}fb'ts bit15 bit14 bit13 bit12 bit11 bit10 bit9 bits
Des“”:ggp RAM @HL/ZR(RAM fiZiit bit1,0=11) @HL/ZR(RAM fiZilt bit1,0=10)
Destination RAM RAM addr. = Nd*+3 RAM addr. = Nd*+2
addr. & data . . . ) . . ) )
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Destination bit15 bit14 bit13 bit12 bit11 bit10 bit9 bit8
16bits data
Des“”;é'é’r” RAM @ZR/HL(RAM it bit1,0=11) @ZR/HL(RAM fiiit bit1,0=10)

*: Ns, Nd VRN EEAY data RAM i -

R -
(1). ENITIES ZAINAEH HL LUR ZR A BRES
(2. BEHERLE - BHFEEEBE HL LR ZR WASEM4 -

B<EE
OP code EET ESEE
LIDH @ZR, @HL  |(@ZR(RAM fizilt bit1,0=00)) € (@HL(RAM fizit bit1,0=00))

(@ZR(RAM fizilt bit1,0=01)) ¢ (@HL(RAM fizilt bit1,0=01))
(@ZR(RAM fiz1lf bit1,0=10)) € (@HL(RAM fiilt bit1,0=10))
(@ZR(RAM fizilf bit1,0=11)) € (@HL(RAM fiZilt bit1,0=11))

LIDH& @ZR, @HL  |(@ZR(RAM fiIit bit1,0=00)) € (@HL(RAM firit bit1,0=00))
(@ZR(RAM fizilk bit1,0=01)) ¢ (@HL(RAM fizilt bit1,0=01))
(@ZR(RAM fiziit bit1,0=10)) € (@HL(RAM fiIilt bit1,0=10))
(@ZR(RAM fiilf bit1,0=11)) € (@HL(RAM fiZilt bit1,0=11))
HL € HL+4
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Advance Information UM-4BITinstructions_C

SoR Al —

OP code BEIT IESENME

LIDH% @ZR, @HL  |(@ZR(RAM i3l bit1,0=00)) < (@HL(RAM {3l bit1,0=00))
(@ZR(RAM i1l bit1,0=01)) < (@HL(RAM I3l bit1,0=01))
(@ZR(RAM i1l bit1,0=10)) < (@HL(RAM I3l bit1,0=10))
(@ZR(RAM fitlt bit1,0=11)) €« (@HL(RAM {3l bit1,0=11))
ZR & ZR+4

LIDHS$ @ZR, @HL  |(@ZR(RAM fiZIL bit1,0=00)) € (@HL(RAM fiZIL bit1,0=00))
(@ZR(RAM fir1lt bit1,0=01)) € (@HL(RAM Az bit1,0=01))
(@ZR(RAM fir1lt bit1,0=10)) € (@HL(RAM Az bit1,0=10))
(@ZR(RAM firlt bit1,0=11)) € (@HL(RAM Az bit1,0=11))
HL < HL+4
ZR € ZR+4

LIDH @HL, @ZR  |(@HL(RAM fiZ3L bit1,0=00)) < (@ZR(RAM fIZH bit1,0=00))
(@HL(RAM fiZ#t bit1,0=01)) € (@ZR(RAM L1l bit1,0=01))
(@HL(RAM fiZ#t bit1,0=10)) € (@ZR(RAM L1l bit1,0=10))
(@HL(RAM fiZ#t bit1,0=11)) € (@ZR(RAM fIHE bit1,0=11))

LIDH& @HL, @ZR  |(@HL(RAM fiZ3 bit1,0=00)) < (@ZR(RAM A3l bit1,0=00))
(@HL(RAM fiZ#t bit1,0=01)) € (@ZR(RAM L1l bit1,0=01))
(@HL(RAM fiZ#t bit1,0=10)) € (@ZR(RAM il bit1,0=10))
(@HL(RAM fiz#t bit1,0=11)) € (@ZR(RAM L1l bit1,0=11))
HL € HL+4

LIDH% @HL, @ZR  |(@HL(RAM 1t bit1,0=00)) < (@ZR(RAM fizilt bit1,0=00))
(@HL(RAM fiIilt bit1,0=01)) €« (@ZR(RAM {izilt bit1,0=01))
(@HL(RAM fiI1t bit1,0=10)) €« (@ZR(RAM fiZilt bit1,0=10))
(@HL(RAM fiIi bit1,0=11)) € (@ZR(RAM fiZilt bit1,0=11))
ZR € ZR+4

LIDH$ @HL, @ZR  |(@HL(RAM it bit1,0=00)) € (@ZR(RAM fi7ilt bit1,0=00))
(@HL(RAM fiIilt bit1,0=01)) ¢ (@ZR(RAM fizilt bit1,0=01))
(@HL(RAM fiIilt bit1,0=10)) €« (@ZR(RAM fizilt bit1,0=10))
(@HL(RAM fiI1t bit1,0=11)) € (@ZR(RAM fiZilt bit1,0=11))
HL € HL+4,
ZR & ZR+4

LDS

BSEN

B—F 75 REEZ  TUE machine cycle, 4 bits data transferred -

5L :

7% 4-bit B Immediate data(D)FZ % Rx - @HL 32 @ZR Fri&@AY data RAM BLK AC ©
HAIDTERNEERGRNOT

Immediate data D3 D2 D1 DO
Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC?2 AC1 ACO

FEEC ¢

(). IESHER 2 ELDBLIEEHE ZRAZ HLHWABTEM L -
(2). Rx % L BR USSR it -

(3.D=0~Fh -
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BLEE
OP code EETT E2EME
LDS RX, D (Rx) € D,
AC €D
LDS @HL, D (@HL) < D,
AC €D
LDS# @HL, D (@HL) < D,
AC €D
HL € HL+1
LDS @ZR, D (@ZR) € D,
AC €D
LDS# @ZR, D (@ZR) € D,
AC €D
ZR & ZR+1
LDS8

B -

B—Z5xREES - M8 machine cycle, 8 bits data transferred -
E<ERAA ¢
% 8-bit B Immediate data(D)f#Z 2 @HL 2 @ZR Fris@aM [EE#E data RAM izt E -

i HL 502 ZR B9 LSB NERERT - EIE<HTE - B gwREE  MEEEFINN
P {E 73t 18 2 @HL/ZR(RAM i3l bit0=0), @HL/ZR(RAM fiz it bit0=1) °

HNTERNE RGN

Imm. data D D7 D6 D5 D4 D3 D2 D1 DO
%e:&”ggf; Bit3 Bit2 Bitl Bit0 Bit3 Bit2 Bitl Bit0
Destnation @HL/ZR(RAM {3l bito=1) @HL/ZR(RAM i3 bit0=0)
#t5C ¢
Q). ESH/RRZEBNZEZEEFHT ZRYUZHLWASEM2 -
(2. D=0~ FFh
LA
OP code EETT ESEIE
LDS8 @HL, D (@HL(RAM fiIilt bit0=0)) < D3~DO,
(@HL(RAM fiIilt bit0=1)) € D7~D4,
LDS8# @HL, D (@HL(RAM fiIilt bit0=0)) €< D3~DO,
(@HL(RAM fiIilt bit0=1)) € D7~D4,
HL € HL+2
LDS8 @ZR, D (@ZR(RAM fiilt bitd=0)) € D3~DO,
(@ZR(RAM fizilt bit0=1)) ¢ D7~D4,
LDS8# @ZR, D (@ZR(RAM fizilt bit0=0)) ¢ D3~DO,
(@ZR(RAM firilt bitd=1)) € D7~D4,
ZR € ZR+2
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Advance Information UM-4BITinstructions_C

LDSH

ELEM
MEZTREES - J\E machine cycle, 16 bits data transferred -

*El?nﬁﬂﬂ
1% 16-bit B Immediate data (D)#EEFEI@HL SE2@ZR Fri5EAY data RAM FUELE 4 &
fudltk k-

Ib—1E<®HEA 2 words WERE - BERZ/\[@ machine cycle F B - IS FHE—E
word 2 Opcode MUKFE—(EEE T - M 16 bits B immediate data BIMUNIELHIE _(E
word o -

i HL 32 ZR WREMEMNTHERERD - EESHITRESERRAMRIE - miEE&
7 B 89 [0 @ iz 3k 48 2 @HL/ZR(RAM i 3t bit1,0=00), @HL/ZR(RAM fiI #it bit1,0=01),
@HL/ZR(RAM fizilt bit1,0=10), @HL/ZR(RAM fizilt bit1,0=11) -

HENTERIVH RGN

imm. Data D D7 D6 D5 D4 D3 D2 D1 DO
%GAS&”S‘;O; Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bit1 Bit0
Destination @HLIZR(RAM 11 bit1,0=01) @HUZRRAM L4l bit1,0-00)
imm. DataD | D15 D14 D13 D12 D11 D10 D9 D8
%ejanggtc’; Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bit1 Bit0
gis,\t,}n:éigf @HL/ZR(RAM i1t bit1,0=11) @HL/ZR(RAM fiLilt bit1,0=10)

sERC :

(1). D = Oh ~ FFFFh -
(2). ?E%%%%Z?éﬁﬁﬁné/zAﬁﬁhﬂﬁ ZR 52 HLBIABEEMN 4 -
(3). MCU EE15< BRI/ \{E machine cycle BB E{FFA BRI P EEK -

BSREE
OP code EETT ELENE
LDSH @HL, (@HL(RAM i3t bit1,0=00)) €< D3~DO,
SETDAT D (@HL(RAM fiZilk bit1,0=01)) € D7~D4,
(@HL(RAM firit bit1,0=10)) € D11~DS,
(@HL(RAM firit bit1,0=11)) € D15~D12
LDSH# @HL, (@HL(RAM fiZilt bit1,0=00)) €< D3~DO,
SETDAT D (@HL(RAM fiZilt bit1,0=01)) € D7~D4,
(@HL(RAM fiZilt bit1,0=10)) ¢ D11~DS8,
(@HL(RAM firit bit1,0=11)) € D15~D12
HL € HL+4
LDSH @ZR, (@ZR(RAM firilt bit1,0=00)) ¢ D3~DO,
SETDAT D (@ZR(RAM fir1lt bit1,0=01)) € D7~D4,
(@ZR(RAM firilt bit1,0=10)) € D11~D8,
(@ZR(RAM fizilf bit1,0=11)) € D15~D12
LDSH# @ZR, (@ZR(RAM fiilt bit1,0=00)) € D3~DO,
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Advance Information UM-4BITinstructions_C

OP code EETT E2ENE
SETDAT D (@ZR(RAM fi3lt bit1,0=01)) € D7~D4,
(@ZR(RAM fiI3lt bit1,0=10)) < D11~D8,
(@ZR(RAM fi4lt bit1,0=11)) ¢ D15~D12
ZR & ZR+4
STA

BT

BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -
1E<EAA ¢

% AC WA B ERFE Rx - @QHL 5L 2@ZR FriEEA data RAM -
HADTERNEERAGRNOT

AC AC3 AC2 AC1 ACO

RXx (Rx)3 (Rx)2 (Rx)1 (Rx)0

&ERC :
1). ELRERZEMBDFEIEEEF ZR UZ HLHWABEML -
(2). Rx TEREA LM AZ DB E A I SR At -

IE<E;
OP code EET ESEE
STA Rx (Rx) € AC
STA @HL (@HL) € AC
STA# @HL (@HL) € AC
HL € HL+1
STA @ZR (@ZR) € AC
STA# @ZR (@ZR) € AC
/R € ZR+1
MRW

BT

B—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

1E<HAA :
¥ Rx PTIEMEAY data RAM MABEREIIQHL HZ@ZR 32ZE Ry FTiEEHY data RAM
PIK AC -

FEEC ¢
(). IESHER 2 ELDBLIEEHE ZRAZ HLHWABTEM L -
(2). Rx, Ry 8% L BRLUB S i 3R it -
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UM-4BITinstructions_C

OP code EET R ENTE
MRW Ry, Rx (Ry) € (Rx),
AC € (Rx)
MRW @HL, Rx (@HL) €« (Rx),
AC € (Rx)
MRW# @HL, Rx (@HL) €« (Rx),
AC € (Rx)
HL < HL+1
MRW @ZR, Rx (@ZR) < (Rx),
AC € (Rx)
MRW# @ZR, Rx (@ZR) < (Rx),
AC € (Rx)
ZR € ZR+1
MWR

B

BE—F 55 REEZ  TUE machine cycle, 4 bits data transferred -

I5E<ERAA :

B@HL Z2@ZR ZZE Ry FriE@AY data RAM FAEERZFE Rx FTiEM@AY data RAM

LA AC -
sEaEC -

(1). IEERZERD

AN N
VAN-T=V

ZEHHF ZRAZ HLWAFENML -
(2). Rx, Ry #&E/A LW AZ D EE ALk SRt -

IBRLEA
OP code EST HREME
MWR Rx, Ry (Rx) € (Ry),
AC € (Ry)
MWR Rx, @HL (Rx) € (@HL),
AC €& (@HL)
MWR# Rx, @HL (Rx) € (@HL),
AC & (@HL)
HL € HL+1
MWR Rx, @ZR (Rx) € (@ZR),
AC € (@ZR)
MWR# Rx, @ZR (Rx) € (@ZR),
AC € (@ZR)
ZR € ZR+1
LDA

BT

B-FTEEES -

IR

U9{& machine cycle, 4 bits data transferred -

Preliminary
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5 Rx, @HL 2,2 @ZR Fi5aAY data RAM AR EREZZI AC -

HAIDTE R RGO T
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO

FEAC ¢
(). IESHER 2 ELNBLIEEHE ZRAZ HLHWABTEML -
(2). Rx E:BE L BR DUBE NI AR i t -

BYRE
OP code ESTT ELENE
LDA Rx AC € (RX)
LDA @HL AC € (@HL)
LDA# @HL AC € (@HL),
HL < HL+1
LDA @ZR AC € (@ZR)
LDA# @ZR AC € (@ZR),
ZR&EZR+1
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2-3. LCD#§<(LCD Instructions)

LCT

B

BE—F75RERES - TU{E machine cycle - 8 bits (write) 1 4 bits (read) data transferred °

1E<HAA :

% Ry B 2@HL FrfE[MM data RAM BIAEEZEE] 7-segment iz 4 8 bits data
(DBUSH~DBUSA) - Z#&H1%%E 8 bits data EEFFI@ZR FriE@HY data RAM RYEE M {E
fizdlt E352 Lz Frts[@aY LCD display memory B9zt E -

BM@ZR W LSB MWEKRERM - HIESHITREK S WRKE - mEEFIAIMIE AL
B E2@ZR (RAM it bit0=0) L X @ZR(RAM fizilt bit0=1) -

HENUnERNH RGN

Destination RAM addr. = N*+1 RAM addr. = N*

RAM addr. & . . . . . . . .
data mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0

7-seg decoder DBUSH | DBUSG | DBUSF | DBUSE | DBUSD | DBUSC | DBUSB | DBUSA
output data

@ZR addr. @ZR(RAM firilt bit0=1) @ZR(RAM A3t bit0=0)

LZ addr. 0100H +Lzx2+1 0100H+Lzx2+0

* o N URMBERY data RAM it -
“LZ addr” : % LCD display memory £ data RAM

Ff5C -

(1). EAITIES ZRIM AL HL ~ ZR RN BRESTH -

(2). Ry AR Lz 385 LB DB S U 2R -

Q). IBLHERIE - AHBLIEEEE ZRUONSTEM 2 L2 HLHWARBEM1 -

ELR

OP code BEIT IEZENME

LCT @ZR, Ry |(@ZR(RAM fiilt bit0=0)) €« 7-segment decoder(DBUSD~A) €< (Ry)
(@ZR(RAM fi it bit0=1)) €« 7-segment decoder(DBUSH~E) < (Ry)

LCT# @ZR, Ry |(@ZR(RAM fiIil bit0=0)) €& 7-segment decoder(DBUSD~A) < (Ry)
(@ZR(RAM fi it bit0=1)) <« 7-segment decoder(DBUSH~E) < (Ry)
ZR € ZR+2

LCT @ZR, @HL|(@ZR(RAM fiZiit bit0=0)) € 7-segment decoder(DBUSD~A) € (@HL),
(@ZR(RAM fizlt bit0=1)) € 7-segment decoder(DBUSH~E) ¢« (@HL)

LCT& |@ZR, @HL|(@ZR(RAM izt bit0=0)) €« 7-segment decoder(DBUSD~A) € (@HL),
(@ZR(RAM fi it bit0=1)) €« 7-segment decoder(DBUSH~E) < (@HL)
HL € HL+1

LCT% |@ZR, @HL|(@ZR(RAM {1t bit0=0)) €« 7-segment decoder(DBUSD~A) € (@HL),
(@ZR(RAM fi it bit0=1)) €« 7-segment decoder(DBUSH~E) < (@HL)
ZR & ZR+2

LCT$ |@ZR, @HL|(@ZR(RAM fiIilt bit0=0)) € 7-segment decoder(DBUSD~A) €< (@HL),
(@ZR(RAM fizlt bit0=1)) € 7-segment decoder(DBUSH~E) ¢« (@HL)
HL € HL+1
ZR € ZR+2

LCT Lz, Ry |(Lz) € 7-segment decoder < (Ry)
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.—u—/—

OP code BEIT IESENME

LCT Lz, @HL |(Lz) € 7-segment decoder € (@HL)

LCT# Lz, @HL |*Lz) ¢« 7-segment decoder & (@HL)
HL € HL+1

LCB
BSEY
B—FuREES - @ machine cycle - 8 bits (write) 1 4 bits (read) data transferred -

*El?nﬁﬁﬂ

& Ry Si2@HL FriE[@fY data RAM RABEZZI 7-segment Bz Z4 8 bits data -
Z1#&HB85E 8 bits data EFZEI@ZR FriE@AY data RAM BOMEZEE I F3ZE Lz Frism
89 LCD display memory B9zt £ -

MR Ry SaE@HL FTiEM@M data RAM WAR{ES Oh - B 7-segment FEiEa: T ESER
8 bits data (DBUSH~A) &% 00h - #Ei@ZR B9 LSB WEREAM - FEIESTHITRE #HMEE
WA - mEBEFINAMENHIEE@ZR(RAM Al bit0=0)X X @ZR(RAM fiIil bit0=1) -

HUnERE RGN T

Destination RAM addr. = N*+1 RAM addr. = N*

RAM addr. & . . . . . . . .
data mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0

7-seg decoder | ho o1 | pgUSG | DBUSF | DBUSE | DBUSD | DBUSC | DBUSB | DBUSA
output data

@ZR addr. @ZR(RAM fiZilk bit0=1) @ZR(RAM 11k bit0=0)

LZ addr. 0100H+Lzx2+1 0100H +Lzx2+0

* . N URMBE data RAM Ak -
“LZ addr” : & LCD display memory £2 data RAM 8

Ff5C -

(1). ERTIES ZAIMNELHE ZR H 2 HL IR BRETH -

(2). Ry AR Lz 38 5 BB R DB (3 2R # i

Q). BELHER VBN BLEEHE ZRUABEM 2 HE2BF HLHWASTEML -

?:A"'E

A< mAa/
OP code EEIT ESENE

LCB @ZR,Ry |(@ZR(RAM fiZilt bit0=0)) € 7-segment decoder(DBUSD~A) < (RY)
(@ZR(RAM fizlt bit0=1)) € 7-segment decoder(DBUSH~E) < (RY)
00 € 7-segment decoder € 0

LCB# @ZR, Ry  |(@ZR(RAM fiIilt bit0=0)) € 7-segment decoder(DBUSD~A) < (Ry)
(@ZR(RAM fizilt bit0=1)) € 7-segment decoder(DBUSH~E) < (RY)
ZR € ZR+2
00 € 7-segment decoder < 0

LCB @ZR, @HL |(@ZR(RAM {7t bit0=0)) €« 7-segment decoder(DBUSD~A) € (@HL),
(@ZR(RAM fi it bit0=1)) €« 7-segment decoder(DBUSH~E) < (@HL)
00 € 7-segment decoder < 0

LCB& @ZR, @HL |(@ZR(RAM izt bit0=0)) < 7-segment decoder(DBUSD~A) € (@HL),
(@ZR(RAM fiZilt bit0=1)) € 7-segment decoder(DBUSH~E) < (@HL)
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OP code BETT B2EME

HL €< HL+1
00 € 7-segment decoder < 0

LCB% @ZR, @HL [(@ZR(RAM fiZilt bit0=0)) € 7-segment decoder(DBUSD~A) ¢« (@HL),
(@ZR(RAM fizdlt bit0=1)) € 7-segment decoder(DBUSH~E) <« (@HL)
ZR & ZR+2

00 € 7-segment decoder < 0

LCB$ @ZR, @HL |(@ZR(RAM izt bit0=0)) ¢« 7-segment decoder(DBUSD~A) € (@HL),
(@ZR(RAM fizdlt bit0=1)) € 7-segment decoder(DBUSH~E) <« (@HL)
HL < HL+1

ZR & ZR+2

00 € 7-segment decoder € 0

LCB Lz, Ry (Lz) € 7-segment decoder < (Ry)
00 € 7-segment decoder < 0

LCB Lz, @HL (Lz) € 7-segment decoder < (@HL)
00 € 7-segment decoder €< 0

LCB# Lz, @HL (Lz) € 7-segment decoder < (@HL)
HL € HL+1
00 € 7-segment decoder < 0

LCP
B -

BE—F75RERES - TU{E machine cycle - 8 bits (write) 1 4 bits (read) data transferred °

E<ERAA ¢

1% Ry Si2@HL FTiE[@R data RAM WABEE AC WABEREZI@ZR FrismmImE
EAEM data RAM i1t E5¢2 Lz Fr#E[EAY LCD display memory firlk £ -

EM@ZR W LSB WEKRERM - HESHITREB S WRE - MEE TR IE AL
B2 @ZR(RAM it bit0=0) LK @ZR(RAM {1t bit0=1) -

HENUnERNE RGN

Destination RAM RAM addr. = N*+1 RAM addr. = N*
addr. & data . . . . . . . )
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0

(Ry)3/ | (Ry2)/ | (Ry)1/ | (Ry)0/

Output 8bits Data AC3 AC2 AC2 ACO (@HL)3 | (@HL)2 | (@HL)1 | (@HL)0
@ZR addr. @ZR(RAM fiI3lt bit0=1) @ZR(RAM fiI 3l bit0=0)
LZ addr. 0100H +Lzx2+1 0100H +Lzx2+0

* . N KRB ER data RAM izl -
“LZ addr” : % LCD display memory £ data RAM

Ff5C :

(1). EAITIES ZRIMABLE ZRFZE HL WRBRETH °

(2). Ry AR Lz 58 5 LB DB S (U 2R -

(). IESHER B DBLIZEEE ZRONBEMN 2 2B HLORBEML -

OPcode | BBx | el |
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LCP @ZR,Ry  |(@ZR(RAM fIZiIf bit0=0)) € (Ry)
(@ZR(RAM fiZ3lt bit0=1)) < AC

LCP# @ZR,Ry  |(@ZR(RAM i3k bit0=0)) < (Ry)
(@ZR(RAM fiilt bitd=1)) < AC
ZR € ZR+2

LCP @ZR, @HL  [(@ZR(RAM fiI3 bit0=0)) € (@HL)
(@ZR(RAM fiZ3lt bit0=1)) < AC

LCP& @ZR, @HL  |(@ZR(RAM fi3lt bit0=0)) < (@HL)
(@ZR(RAM fiilt bitd=1)) < AC
HL € HL+1

LCP% @ZR, @HL  [(@ZR(RAM fiZ3L bit0=0)) < (@HL)
(@ZR(RAM fiilt bitd=1)) < AC
ZR € ZR+2

LCP$ @ZR, @HL  [(@ZR(RAM fizilt bit0=0)) < (@HL)
(@ZR(RAM fizilt bit0=1)) ¢ AC
HL € HL+1,

ZR € ZR+2

LCP Lz, Ry (LZ)iow nibbie € (RY),
(LZ)high nibble € AC

LCP Lz, @HL (LZ)iow nibble € (@HL),
(LZ)high nibble € AC

LCP# Lz, @HL (L2)iow nibbie € (@HL),
(L2)nigh nibble € AC
HL < HL+1

LCD

B

BE—F 75 REES - TU{E machine cycle - 8 bits data transferred °

E<ERAA ¢

lt—1E< B @HL FrisE@fy table ROM B 8 bits AR ERFEI@ZR FriE@pIm{EEE data
RAM fiilt_F5§Z Lz FfEM@AY LCD display memory izt £ -

EM@ZR W LSB WEKRERM - HIESHITREB S WRE - MEEFIAIRMIE AL
B2 @ZR (RAM fizilt bit0=0) LI K @ZR (RAM fiIilk bit0=1) -

HENTERNE RGN

Destination RAM addr. = N*+1 RAM addr. = N*

RAM addr. & . . . . . . . .
data mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Table ROM

output 8bits | T(@HL)7 | T(@HL)6 | T(@HL)5 | T(@HL)4 | T(@HL)3 | T(@HL)2 | T(@HL)1 | T(@HL)0

data
@ZR addr. @ZR(RAM firilk bit0=1) @ZR(RAM fiIlk bit0=0)
LZ addr. O100H+Lzx2+1 0100H+Lzx2+0

* 1 N UFRBER data RAM fidt -

“LZ addr” : & LCD display memory £2 data RAM 8

#E5C ¢

(1). ERITIES ZRIVL AL ZR 32 HL IRBRETH °
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(2). Lz EFEA LR R DUEH L2 -
(3). FERERZENEBEEEEE ZRNABREM 2 AR/ HWABTELML -

S E;S

B < AR/
OP code BET ELHE
LCD @ZR, @HL (@ZR(RAM 1L bit0=0)) € T(@HL)iow ribbles
(@ZR(RAM fizilf bit0=1)) € T(@HL)high nibble
LCD& @ZR, @HL (@ZR(RAM fizilt bit0=0)) € T(@HL)iow nibbles
(@ZR(RAM fizilt bit0=1)) € T(@HL)nigh nibble
HL € HL+1
LCD% @ZR, @HL  |(@ZR(RAM {3 bit0=0)) € T(@HL)iow nibbe,
(@ZR(RAM fizilf bit0=1)) € T(@HL)high nibble
ZR < ZR+2
LCD$ @ZR, @HL (@ZR(RAM i3It bit0=0)) € T(@HL)iow nibbe,
(@ZR(RAM fizdlt bit0=1)) € T(@HL)nigh nibble
HL € HL+1
ZR &< ZR+2
LCD Lz, @HL (Lz) € T(@HL)
LCD# Lz, @HL (Lz) € T(@HL)
HL € HL+1
LCE

B

BE—F 75 REES - TU{E machine cycle - 8 bits data transferred °

1E<HAA :
HF@HL S ZE@ZR FrfEMM data RAM RIEZEME IR 8 bits ABERFE Lz Fris@aY
LCD display memory Yzt E -

EWMOZR HZE@HL B LSB NERERM - £IESHITRENFSWRMREE - MEEFINN
w18 7 3k 78 2 @ZR(RAM iz it bit0=0),@ZR(RAM fiI #if bit0=1) = @HL(RAM fiI it
bit0=0), @HL(RAM fiIilt bit0=1) -

HNUTERNH RGN

Source RAM addr. RAM addr. = Ns*+1 RAM addr. = Ns*

& data mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Source 8bits data bit7 bit6 bits bit4 bit3 bit2 bitl bit0
Source RAM addr @HL/ZR(RAM fizilt bit0=1) @HL/ZR(RAM fiIlt bit0=0)
Destination RAM RAM addr. = Nd*+1 RAM addr. = Nd*

addr. & data . ) ) . . . . .
mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0

Des"”g‘g%” 8bits | 7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
Des“”:é'é’r” RAM 0100H + Lz x 2 + 1 0100H + Lz X 2 + 0

*: Ns, Nd fURBER data RAM fizilt -

“LZ addr” : & LCD display memory £2 data RAM 8

#E5C ¢

(1). ERITIES ZRIVL AL ZR 32 HL IRBRETH °
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(2). ELRERZERDHELIEEEF ZR UZE HLHWABEM2 -
(3). Lz TEFEA L AR DB H AL 2L -

B
OP code EE ELENF

LCE Lz, @HL (LZ)|0W nibble < (@HL(RAM ﬁiiﬂ: bItOZO))
(Lz)high nibble < (@HL(RAM Tﬂiﬂ: b|t0:1))

LCE# Lz, @HL (LZ)1ow ninie < (@HL(RAM I bit0=0))
(Lz)high nibble < (@HL(RAM Tﬂi]i b|t0:1))
HL < HL+2

LCE Lz, @ZR (LZ)|0W nibble < (@ZR(RAM ﬁiiﬂ: bItOZO))
(Lz)high nibble < (@ZR(RAM Tﬂiﬂ: b|t0:1))

LCE# Lz, @ZR (L2) 0w niboe € (@ZR(RAM i3 bit0=0))
(Lz)high nibble < (@ZR(RAM Tﬂi]i b|t0:1))
ZR & ZR+2
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2-4. E1F2RFEVIE 2 (Register Access Instructions)

SMUI
B

E—FUREES

P91& machine cycle, 4 bits data transferred -

E<RA :

% Rx - @HL SZ2@ZR Frfe@My data RAM AR EREFE MUl - fERFEEZETH
REIZH -

AEAC :

(1). IEERZERD

AN N
VAN-T=V

ZEHKF ZRAZ HLWASEML -

(2). Rx \EFBA L AR LB E U HE ARt -

IE<SEE
OP code BEIT ELHE
SMUI Rx MUI € (Rx)
SMUI @HL MUI € (@HL)
SMUI# @HL MUI € (@HL)
HL € HL+1
SMUI @ZR MUI € (@ZR)
SMUI# @ZR MUI € (@ZR)
/R € ZR+1
MMH

B -

oo

IR

BE—xREES - W@ machine cycle, 4 bits data transferred °

B MU CREZEESERN 4 ASUTERNASERES Rx - @QHL Z2@ZR FriEM@MA
data RAM DI & AC & -

FEEC ¢

1). ELRERZEMBDFELIEEEE ZR UZE HLHWASFEML -
(2). Rx TEREA LM AZE DB E U Ik SR At -

B
OP code EETT BLEE
MMH Rx (Rx) € MU,
AC < MU
MMH @HL (@HL) € MU,
AC < MU
MMH# @HL (@HL) € MU,
AC <« MU
HL < HL+1
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OP code EETT E2ENE
MMH @ZR (@ZR) € MU,
AC € MU
MMH# @ZR (@ZR) € MU,
AC € MU
ZR € ZR+1
MWM

ELEE
BE—-FrRER

IELHAA

(£ EV chip (TM8999)
HTERWE EBEGRNOT -

%+ 4@ machine cycle, 4 bits data transferred °

¥ Ry Fif&@H data RAM (working register) WA S EE%ZE] Rm PTIE@AY register

=—EEFT A 10 port) & -

Source RAM data (Ry)3 (Ry)2 (Ry)1 (Ry)0

Register Content of Rm (Rm)3 (Rm)2 (Rm)1 (Rm)O
ALAC :
(1).Rm=0~F
(2). Ry 'E&B/A L A2 DU U b 2R 5 3
BSREE

OP code EETT RS ENE
MWM Rm, Ry (Rm) €< (Ry)

MMW

IS
BT e

?El 4 nﬁ EH

1% Rm PE@A register (£ EV chip (TM8999) &

Ry Frig5@AY data RAM MUK AC -

EATERBHEREFHND

% - 918 machine cycle, 4 bits data transferred -

—{EEFT A/ 10 port) WAREE?

ZE|

Content of Rm register (Rm)3 (Rm)2 (Rm)1 (Rm)0
Destination RAM data (Ry)3 (Ry)2 (Ry)1 (Ry)0
Destination AC register AC3 AC2 AC1 ACO

FEEC ¢
(1). Rm=0~F

(2). Ry TEREA LM AZ LU H A 1 R 2
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R
OP code EET R ETE
MMW Ry, Rm (Ry) € (Rm)
AC & (Rm)
LSP

= g M .
ELEM
B—F 5 RENES - [UE machine cycle, 4 bits data transferred -

ISR :
1% Stack Pointer BRINA B E R ZFZE Rx FTIEER data RAM BUK AC »

HNcE RIS RGN T

Stack Pointer SP3 SP2 SP1 SPO
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO

ALEC :
Rx fE78% L AR B I b 2k # 3t
L HEE :
OP code E&TT BSEE
LSP Rx (Rx) € STACK pointer,
AC & STACK pointer
MAF

=g M .
ELREH -
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

IR
% STS1 register BAIRIA A ERFZI Rx e ERY data RAM LUK AC -

HENTTERPVH RGN

Content of STS1 CF Zero SCF12(CX2) SCF11(CX)
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
EEC :

(1). Rx TE&EE i Emuﬂﬁiﬂﬂiﬁmam
(2). SCF11&12 f£7 RFC 2215 B T2

kg

ane

BiE

OP code EBEIT IEZENME

MAF RX (Rx) € STSI,
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IAC € STS1

MRA
BT

B PR

e <A

%+ 1@ machine cycle, 1 bits data transferred °

% Rx Fig EE’\J data RAM A B 1ER bit3 =2 CF -
HAUTERNEEREGOT

RXx (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of CF CF - - -
sfEC :
Rx &84 L BEE DB E i HE 2R it
BLEE
OP code EET IESEE
MRA RX CF € (RX)3
MSB
ELREH -
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -
e <RRER :
1% STS2 register BBIFA B EREFZ Rx PTIEER data RAM DK AC -
HNTE R ERGNT -
Content of STS2 SCF3(I0D) SCF2(HRX) SCF1(10C) BCF(PSF)

Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0

AC AC3 AC2 AC1 ACO
afaC :
Rx 85 BB DU B E (U HE AR 4t
BLEE

OP code EETT ESEIE
MSB Rx (Rx) € STS2,
AC € STS?2
MSC
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4 STS3 register B AT A ERE7ZE) Rx FTisE

HNcE R RGN

§< - PU{E machine cycle, 4 bits data transferred -

B data RAM LUK AC °

Content STS3 | SCF7(Pre-divider) PH15 SCF5(TMR1) SCF4(INT)
Rx (RX)3 (Rx)2 (Rx)1 (RX)0
AC AC3 AC2 AC1 ACO
sf&C ¢
Rx fE:8)5 BB Z U B E T HE SR ot
E2RE
OP code EETT ESENE
MSC Rx (Rx) € STS3,
AC € STS3
MCX
ESEH -
B—F 5 REES - [U{E machine cycle, 3 bits data transferred -
e <RRER :
1% STS3X register BRINAB B/ T2 Rx FTiEEH data RAM LUK AC -
ETXZFDEHE’J%TFF%%&DT
Content of STS3X SCFO(I0A) SCF6(TMR?2) SCF8(SKI)
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
*: RFC 2218 A => SCF(RFC)
RFC Z2#& B => don't care
sf&C ¢
Rx 85 _ BB DB E (U HE SR 4t
= A
A< El:l .
OP code EETT BLHE
MCX RX (Rx) € STS3X,
AC € STS3X
MSD
ELEN
B—F 5 REES - IU{E machine cycle, 4 bits data transferred -

Preliminary
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*El 4 nﬁ EH

1% STS4 register HATWA B EFFZE Rx PTIEER data RAM LUK AC -

HNcE R RGN ¢

Content of STS4 PGMF RFOVF WDF CSF
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
ALAC :
(1). Rx TE&BA L BB LUB I I 2R g ot
(2). PGMF EH TM87ML28 X< 1% - EEITE EV chip (TM8999) A3 % -
L :
OP code EETT B ENE
MSD Rx (Rx) € STS4,
AC € STS4
MDX
B
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -
e ¢
1§ STS4X register BRINAB B/ T2 Rx FTiE £ data RAM LUK AC -
BEAIZTERAS RGN T
Content of STS4X SCF10 (TMR3) INT CX2 CX
Rx (RX)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
ALAC :
Rx T84 LA DUABE U I 2R F ot
BYRE
OP code EETT BLEE
MDX Rx (Rx) € STS4X,
AC & STS4X
MKI

B -
E—FrRER

IR

%+ [U1& machine cycle, 4 bits data transferred -

1% STS5 register HRIWARE (KI1~KI4) #F 2 Rx FiiEEM data RAM LUK AC -
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HENTERIVH RGN

Content of STS5 Kl4 KI3 KI2 Kl1l
RX (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
afRC :

(1). Rx &AL R E DB U ik SRt -

(2). (& Key-Scan £ 10C Pins share X&}7 MCU R A IPC instruction 52 HY Ki)
BLHEE
OP code EETT EZEE
MKI RX (Rx) € STS5,
AC € STS5

MRI(BBITE EV chip (TM8999) A 3% %)

ELEH -
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

1E<EREA -

F@HL P/ data RAM FIAA{E(RX)3~0 k88 X1,0=0/1/2/3 7%l 16 bits FY RILH &
728 HY bit3~0/7~4/11~8/15~12 & - fER/HIT PTR IB<RIEHFFIB@HL PRfEME Table
ROM word address &R ZF -

ALAC :
BSHERZEBOEBEIZZEH T HLNABEML -
BSREE
OP code E&TT BSEE
SMUI X RILH3~0 € (@HL) if X=0
RILH7~4 € (@HL) if X=1
RILH11~8 € (@HL) if X=2
RILH15~12 € (@HL) if X=3
SMUI# X RILH3~0 < (@HL) if X=0
RILH7~4 € (@HL) if X=1
RILH11~8 € (@HL) if X=2
RILH15~12 € (@HL) if X=3
HL € HL+1
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E2EIgIEE 5 (Arithmatic/Logic Operation Instructions)

MULH
ELEM
B—F 5 RENES - U@ machine cycle, 4 bits data transferred -

*El?nﬁﬂﬂ

2 EMAKREEIES - 5 Rx, @HL 2 @ZR FriE@A data RAM HJ 4 bits ABERES
FTEABEDPHWTEY - ARE MUI WARECRENEFRZES - HES4 RS 8 bit data -
D REFE] MU LK AC & -

FOLEFERE MU, AC Mo ERIFVH ERGRUT

Result Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Destination register MU3 MU2 MU1 MUOQ AC3 AC2 AC1 ACO
sf&C ¢
(1). BATIES ZRBILASERBEREDI KRB AR 2 EMHET - HESERTZ
2 EMRIRBT -
(2). ESHRRZEMBNZ LSBT ZRYZHLWASEML -
(3). Rx TEE /A L AR LUAB S HE AR i it
B2 EA
OP code EBTT B2 EE
MULH Rx MU, AC € (Rx) * MUI
MULH @HL MU, AC € (@HL) * MUI
MULH# @HL MU, AC € (@HL) * MUI
HL € HL+1
MULH @ZR MU, AC € (@ZR) * MUI
MULH# @ZR MU, AC € (@ZR) * MUI
ZR € ZR+1
MULD
LR
B—FuRENES - [E machine cycle, 4 bits data transferred °
?El? nﬁﬁﬂ
10 HEMURSEAEEIES - 1§ Rx, @QHL S 2@ZR FriE@f data RAM fJ 4 bits ABERE

%%,zi*”tbaﬁ%&%%z L REEL MUl AR ECREDIEFRZES - HIEEAERA 8 bit data -
D RFEFEE MU DI AC & -

TOLEE L RE MU, AC register AITTE R E BRI GUT

Result Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO

Destination register MU3 MU2 MU1 MUO AC3 AC2 AC1 ACO

FEAC ¢
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(1). ERTIES ZRAINESER SR LIAREHBNER 10 EUNER  HESHERTZ
10 EMAIRBER -

(2). ESHRZEE DB ZEBEE K ZRIZHLHABEMNL -

(3). Rx fERE)E LB B DU AB S A 2R A ot -

BLRA
OP code EE ELENE
MULD Rx MU, ACqg < (RX)lo * MUI g
MULD @HL MUy, ACyo € (@HL)1p * MUIyq
MULD# @HL MU31g, ACyo € (@HL)10 * MUIyq
HL < HL+1
MULD @ZR MU31p, ACyg € (@ZR)10 * MUl
MULD# @ZR MUy5, AC1o < (@ZR)10 * MUly,
ZR & ZR+1
ADC

= O B M .
ESEM
B—FuRENES - W@ machine cycle, 4 bits data transferred °

?El? nﬁﬂﬂ

2 32 10 NI EAES TS H X, @HL Z,2@ZR FTi5@AY data RAM IRAE1E - AC
HWARBELUK CF ENEE ﬁ:: BEAREZSAREE ACZ2E Rx - @HL - @ZR Fiisla
A data RAM -

zwm1omeai*Mﬂ%ﬁtEu£%ﬁ¢EéﬁDA@%@ . #F DA AlftE
ERIHEE - ERAE 2 EOMEHES -

sfaC :
(1). ERTHESZA M\;E%EEw%ﬁﬂn%zu&ﬂn%ﬁz%w\%zﬂﬁHE’J EUMET - HESER
ELUES TP "DA" HORE 10 32 2 EMUBT -
). ENNZEEERAENUSE CFREE -
Q). ESHRZEEDFHEEIEEEHIF ZRIZ HLWABEML -
(4). Rx EBE L AR B E It SR ik
R<RE
OP code ESIT ELEE
ADC Rx AC € (Rx) + AC +CF
ADC* Rx AC € (Rx) + AC +CF,
(Rx) € (Rx) + AC +CF
ADC @HL AC € (@HL) + AC +CF
ADC# @HL AC € (@HL) + AC +CF
HL € HL+1
ADC* @HL AC € (@HL) + AC +CF,
(@HL) € (@HL) + AC +CF
ADC*# @HL AC & (@HL) + AC +CF,
(@HL) € (@HL) + AC +CF
HL € HL+1
45 tenx technology, inc.
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OP code EBITT BSHE
ADC @HL, DA ACy € (@HL) 19 + ACyo +CF
ADCH# @HL, DA ACyy € (@HL) 19 + ACyo +CF
HL € HL+1
ADC* @HL, DA AC € (@HL) 10 + AC4 +CF,
(@HL) 10 € (@HL) 10 + AC4, +CF
ADC*# @HL, DA AC € (@HL) 10 + AC4 +CF,
(@HL) 10 € (@HL) 10 + ACyo +CF
HL € HL+1
ADC @ZR AC € (@ZR) + AC +CF
ADCH# @ZR AC €« (@ZR) + AC +CF
ZR & ZR+1
ADC* @ZR AC € (@ZR) + AC +CF,
(@ZR) € (@ZR) + AC +CF
ADC*# @ZR AC €< (@ZR) + AC +CF,
(@ZR) €« (@ZR) + AC +CF
/R €« ZR+1
ADC @ZR, DA |ACy € (@ZR) 10 + ACyo +CF
ADC# @ZR, DA ACyy € (@ZR) 10 + ACy +CF
/R €« ZR+1
ADC* @ZR, DA |ACy € (@ZR) 10 + ACyo +CF,
(@ZR) 10 € (@ZR) 10 + ACy, +CF
ADC*# @ZR, DA |ACy € (@ZR) 10 + ACyo +CF,
(@ZR) 1 € (@ZR) 10 + ACy +CF
ZR & ZR+1
ADCM
ELREH -

BE—F55REEZ - TUE machine cycle, 4 bits data transferred -

IR
2 Z2 10 EUNIMEESES @ & Rx, @HL HE@ZR FIE@EK data RAM AR EEHA
MU CRIZEBEHERNS AT registen WABELUK CFENEAESR -

2 _‘X—/ZE 10 Lﬁi?]l]/ii*E’J#U%UEJCELXLMT_DDPEEE“DA”YEZ% =4 . ZEA DA BIEE
HEUIMAES - HEACR 2 EMUIDEES -

BEAREHAIHEFE ACZHE Rx - @HL - @ZR Frig[@A data RAM ©

FfRC :

(1). ERTIES ZEIN 5‘66&w%ﬁﬂl]%QLXEZHD%Q%BM\;EE’@HE’J EMINET  HEBSEER
ELUES T DA SRR E 10 32 2 EAIER -

(2). LA BB ERAENZNE CFREE -

(). IESHER 2B NBLIEZEEHE ZRFIZ HLWABEM L -

(4). Rx fE5BA A2 DU B I HE 2R #5 it

IESREE -
OP code BEIT IEZENME
ADCM @HL AC € (@HL) + MU +CF
ADCM# @HL AC € (@HL) + MU +CF
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HL € HL+1
ADCM* @HL AC € (@HL) + MU +CF,
(@HL) € (@HL) + MU +CF
ADCM*# @HL AC € (@HL) + MU +CF,
(@HL) € (@HL) + MU +CF
HL € HL+1
ADCM @HL, DA ACyy € (@HL) 19 + MUy +CF
ADCM# @HL, DA ACyy € (@HL) 19 + MUy +CF
HL € HL+1
ADCM* @HL, DA ACyy € (@HL) 1o + MUy, +CF,
(@HL) 10 € (@HL) 10 + MU, +CF
ADCM*# @HL, DA ACyy € (@HL) 1o + MUy, +CF,
(@HL) 10 € (@HL) 10 + MUy +CF
HL € HL+1
ADCM @ZR AC € (@ZR) + MU +CF
ADCM# @ZR AC € (@ZR) + MU +CF
ZR € ZR+1
ADCM* @ZR AC € (@ZR) + MU +CF,
(@ZR) € (@ZR) + MU +CF
ADCM*# @ZR AC € (@ZR) + MU +CF,
(@ZR) € (@ZR) + MU +CF
ZR € ZR+1
ADCM @ZR, DA ACyy € (@ZR) 19 + MUy +CF
ADCM# @ZR, DA ACyy € (@ZR) 19 + MUy +CF
ZR € ZR+1
ADCM* @ZR, DA ACyy € (@ZR) 19 + MU, +CF,
(@ZR) 10 € (QZR) 10 + MU, +CF
ADCM*# @ZR, DA ACyy € (@ZR) 19 + MU, +CF,
(@ZR) 10 € (@ZR) 10 + MUy +CF
/R €« ZR+1

SBC

ELEMN
BE—F 75 REEZS - TU{E machine cycle, 4 bits data transferred -

?El?nﬁﬁﬂ
2 2 10 EUMEEEERES - #8 Rx, @OHL E2@ZR Fr1EM@A data RAM AR E
(BREDEL AC E’JW@E(M%&)L‘X& CF(BR)IEREZEE -

2 _JZzE 10 LﬁLJ’JZ/B:*E’J%U%UTU“E%L\X?:%T_DEP%EE“DA”VE?% =4 . ={EH DA BIKE
ENDAESE - HEANE 2 BUIRNEES -

HEBESHARE D R#EE AC register 32 Rx - @HL - @ZR Fig[@AY data RAM -

EEC :

(1). EITIE = ZRIASTHER SO B SR B E v R 2 HEIREN ST - HERER
ELIBEITH DA HORE 10 32 2 EAUE -

(2). IR ZBSERWENSNE CFREE -

(3). ELERZERDFE LB EER ZR E HLHABEM1 -

(4). Rx TEREA LA Z DU H A 1 2R A 27
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BLEE
OP code EETT B ENE
SBC Rx AC < (Rx) + ACB +CF
SBC* Rx AC < (Rx) + ACB +CF,
(Rx) € (Rx) + ACB +CF
SBC @HL AC € (@HL) + ACB +CF
SBC# @HL AC € (@HL) + ACB +CF
HL € HL+1
SBC* @HL AC €< (@HL) + ACB +CF
(@HL) € (@HL) + ACB +CF
SBC*# @HL AC € (@HL) + ACB +CF,
(@HL) €« (@HL) + ACB +CF
HL € HL+1
SBC @HL, DA ACyy € (@HL) 1o + ACBy +CF
SBC# @HL, DA ACyy € (@HL) 1o + ACBy +CF
HL € HL+1
SBC* @HL, DA ACyy € (@HL) 1o + ACB4 +CF,
(@HL) 10 € (@HL) 10 + ACBy, +CF
SBC*# @HL, DA |ACyo € (@HL) 10 + ACBy +CF,
(@HL) 10 € (@HL) 10 + ACBy, +CF
HL < HL+1
SBC @ZR AC € (@ZR) + ACB +CF
SBC# @ZR AC € (@ZR) + ACB +CF
/R €« ZR+1
SBC* @ZR AC € (@ZR) + ACB +CF,
(@ZR) € (@ZR) + ACB +CF
SBC*# @ZR AC € (@ZR) + ACB +CF,
(@ZR) € (@ZR) + ACB +CF
ZR € ZR+1
SBC @ZR, DA ACyy € (@ZR) 19 + ACByo +CF
SBC# @ZR, DA ACyy € (@ZR) 19 + ACByo +CF
ZR € ZR+1
SBC* @ZR, DA ACyy € (@ZR) 1o + ACB, +CF,
(@ZR) 10 € (QZR) 10 + ACBy +CF
SBC*# @ZR, DA ACyy € (@ZR) 1o + ACB, +CF,
(@ZR) 10 € (QZR) 10 + ACByo +CF
ZR € ZR+1
SBCM
LR

B—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

E<aEH :
2 2 10 EAUMNEAEEIES  # Rx, @QHL HE2E@ZR FriEMM data RAM BWABE
FRE) B MU CEEEEE RSN register) WRNABE (B UKk CF (FEN)IERE

ST At

e

2 B2 10 EWZBEENH B L XAZUNEE THEEEDAERED - HEM DA RINER
10 ENDRLEES - HRAINNKR 2 BAUREES -

HESEREHAIREEE AC 32 Rx * @HL ©+ @ZR FTiEEM data RAM
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AEAC :

(1). ERITIES ZAILASSEREINBEL R MEE 2 A2 HEREMNED - HERER
TLIEBEITH “DA” HORE 10 32 2 ZEUER -

(2). IR ZBEERWENSNE CFREE -

(3). ELRERZERDFE LGB ZR NZE HLHWABEML -

(4). Rx TEREA L AZE DB E ALk SR At -

182
OP code EETT ESEIME
SBCM @HL AC € (@HL) + MUB +CF
SBCM# @HL AC ¢ (@HL) + MUB +CF
HL €< HL+1
SBCM* @HL AC €& (@HL) + MUB +CF
(@HL) €« (@HL) + MUB +CF
SBCM*# @HL AC €< (@HL) + MUB +CF,
(@HL) €« (@HL) + MUB +CF
HL < HL+1
SBCM @HL, DA AC1, € (@HL) 10 + MUBy, +CF
SBCM# @HL, DA AC1o € (@HL) 10 + MUBy, +CF
HL < HL+1
SBCM* @HL, DA AC1, € (@HL) 10 + MUBy, +CF,
(@HL) 10 € (@HL) 10 + MUBy, +CF
SBCM*# @HL, DA AC1o € (@HL) 10 + MUBy, +CF,
(@HL) 10 € (@HL) 10 + MUBy, +CF
HL < HL+1
SBCM @ZR AC € (@ZR) + MUB +CF
SBCM# @ZR AC € (@ZR) + MUB +CF
/R €« ZR+1
SBCM* @ZR AC € (@ZR) + MUB +CF,
(@ZR) € (@ZR) + MUB +CF
SBCM*# @ZR AC € (@ZR) + MUB +CF,
(@ZR) € (@ZR) + MUB +CF
ZR € ZR+1
SBCM @ZR, DA ACyy € (@ZR) 19 + MUBy +CF
SBCM# @ZR, DA ACyy € (@ZR) 1o + MUB, +CF
ZR € ZR+1
SBCM* @ZR, DA ACyy € (@ZR) 19 + MUB,, +CF,
(@ZR) 1 € (@ZR) 10 + MUBy +CF
SBCM*# @ZR, DA ACyy € (@ZR) 19 + MUB,, +CF,
(@ZR) 1 € (@ZR) 10 + MUBy, +CF
/R € ZR+1
ADD

=4 b .
BESEH
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El? nﬁﬁﬂ
252 10 ENHINEERIES - # Rx, @HL Si2@ZR FriE@m data RAM WASEE AC
NAREFINEES -
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2 _JZZE 10 ENNLEE WFE’J#UFJUETELX EBTTHEERDAMERED - HEM DA RItE
HEUINEAES - HEEANR 2 EUINEES -

HiESARZHAIRESE AC 32 RX, @HL, @ZR Frig@AY data RAM -

FEEC -

(1). ERTIES ZAIMBIEREMBELRIEE N EZHEERENNER  HESER
ELESETTH ‘DA’ HRE 10 32 2 EAIER -

2). LA BB ERAENZNE CFREE -

(). IESHERZEEDBEIZEEHKE ZRIZ HLWABEML -

(4). Rx fEaBA LA R DB HE SR 3tt

B
OP code EETT ELEE
ADD RX AC € (RX) + AC
ADD* RX AC € (Rx) + AC,
(Rx) € (Rx) + AC
ADD @HL AC € (@HL) + AC
ADD# @HL AC € (@HL) + AC
HL € HL+1
ADD* @HL AC € (@HL) + AC,
(@HL) € (@HL) + AC
ADD*# @HL AC € (@HL) + AC,
(@HL) €« (@HL) + AC
HL < HL+1
ADD @HL, DA |ACy € (@HL) 10 + ACro
ADD# @HL, DA |ACy, € (@HL) 10 + ACyo
HL < HL+1
ADD* @HL, DA ACyp € (@HL) 1o + ACyp,
(@HL) 10 € (@HL) 10 + ACyo
ADD*# @HL, DA |ACy € (@HL) 10 + ACyo
(@HL) 10 € (@HL) 10 + ACyp
HL < HL+1
ADD @ZR AC € (@ZR) + AC
ADD# @ZR AC € (@ZR) + AC
ZR € ZR+1
ADD* @ZR AC € (@ZR) + AC,
(@ZR) € (@ZR) + AC
ADD*# @ZR AC € (@ZR) + AC,
(@ZR) € (@ZR) + AC
/R € ZR+1
ADD @ZR, DA |ACy, € (@ZR) 10 + ACqo
ADD# @ZR, DA |ACy € (@ZR) 10 + ACyo
/R € ZR+1
ADD* @ZR, DA |ACy, € (@ZR) 10 + ACro
(@ZR) 10 € (@ZR) 10 + ACyp
ADD*# @ZR, DA ACyy € (@ZR) 1o + ACyq,
(@ZR) 10 € (@ZR) 10 + ACyp
/R €« ZR+1
ADDM
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—FJT Fr} - I91& machine cycle - 4 bits data transferred -

2 3Z 10 # HEUNINAERES - & Rx, @HL Z@ZR Fria[ERY data RAM RIASEE
MU CRZEZERNSENTT register) WABSEIEINEES -

2808 10 MULEER VAR R BLBRT L TR DA RS | B DARICE
EANFES - EMAINE 2 EOIAEE -

HESHERZ N RIFHEEE AC 32 Rx, @HL, @ZR FriE[@R data RAM °

s

(1), ERITU—I5S T TN B LR B MBI RINE BN ESAARMEES - HiEs
4R S PBE TR “DA” FORTE 10 12 2 BAME T, -

). IIIE BB RN BN CF NEE -

(3). I5SHR Y EDHEEBEHG ZR U2 HL WNSEM 1 -

(4). Rx 13555 _E B RLUBS TSRt

B2
OP code EBTT BSHE
ADDM @HL AC € (@HL) + MU
ADDM# @HL AC € (@HL) + MU
HL < HL+1
ADDM* @HL AC € (@HL) + MU,
(@HL) € (@HL) + MU
ADDM*# @HL AC € (@HL) + MU,
(@HL) €« (@HL) + MU
HL € HL+1
ADDM @HL, DA ACyq € (@HL) 10 + MU4g
ADDM# @HL, DA ACyy € (@HL) 1o + MU4q
HL € HL+1
ADDM* @HL, DA ACyy € (@HL) 19 + MUy ,
(@HL) 10 € (@HL) 10 + MUy
ADDM*# @HL, DA ACyy € (@HL) 19 + MUy ,
(@HL) 10 € (@HL) 10 + MUy
HL €< HL+1
ADDM @ZR AC € (@ZR) + MU
ADDM# @ZR AC € (@ZR) + MU
/R €& ZR+1
ADDM* @ZR AC € (@ZR) + MU,
(@ZR) € (@ZR) + MU
ADDM*# @ZR AC € (@ZR) + MU,
(@ZR) €« (@ZR) + MU
/R & ZR+1
ADDM @ZR, DA ACy, € (@ZR) 10 + MUy
ADDM# @ZR, DA AC1o € (@ZR) 10 + MUy
ZR € ZR+1
ADDM* @ZR, DA ACjp € (@ZR) 190 + MUy ,
(@ZR) 10 € (@ZR) 19 + MUyq
ADDM*# @ZR, DA ACjp € (@ZR) 190 + MUy ,
(@ZR) 10 € (@ZR) 10 + MUy
ZR & ZR+1
51 tenx technology, inc.

Preliminary Rev.1.1, 2023/02/14



Advance Information UM-4BITinstructions_C

SUB

BT
BE—F 75 REEZS - TU{E machine cycle, 4 bits data transferred -

e <A

2 32 10 Lﬁiﬂ’]ﬂi/i BEIES 18 Rx, @HL Z{E2@ZR Fris@m data RAM AR E
(BHENE AC WRABE(RENIERBERBUNEEZEE - Tt EEDT  FUNEZEE
B1CRBERBMEYE) -

2 _JZE 10 FENRLES '_'/_’_E/J#U/DJUETZELX{%;DEP%EE ‘DA’ fERED - HEM DA RINER
ENDRAES - BEANR 2 EMAER

HESARZHAIREST AC 32 RX, @HL, @ZR Frig[@AY data RAM -

atRC ¢
(1). EAATLE— ?':"\ZE,IZ\’E?EEEwu%}i’iﬂﬁfluﬁﬂﬁﬁﬂﬁ AEMEENEUNET -  HES
HRELUEE TR “DA” HRTE 10 52 2 EAIBT -
(2). IERNEZESERNENSE CFASE -
Q). ELHRRZ BB EEEH T ZRYZEHLWASEML -
(4). Rx EBE L AR IBEI L SRk -
182
OP code EBITT BIHE
SUB Rx AC €< (Rx) + ACB +1
SuB* Rx AC < (Rx) + ACB +1,
(Rx) € (Rx) + ACB +1
SUB @HL AC € (@HL) + ACB +1
SUB# @HL AC € (@HL) + ACB +1
HL € HL+1
SuB* @HL AC € (@HL) + ACB +1,
(@HL) € (@HL) + ACB +1
SUB*# @HL AC € (@HL) + ACB +1,
(@HL) € (@HL) + ACB +1
HL € HL+1
SUB @HL, DA AC1o € (@HL) 10 + ACByg +1
SUB# @HL, DA ACio € (@HL) 10 + ACByg +1
HL € HL+1
SUB* @HL, DA AC1o € (@HL) 10 + ACByo +1,
(@HL) 10 € (@HL) 10 + ACByp +1
SUB*# @HL, DA ACio € (@HL) 10 + ACByo +1,
(@HL) 10 € (@HL) 10 + ACByp +1
HL € HL+1
SUB @ZR AC € (@ZR) + ACB +1
SUB# @ZR AC € (@ZR) + ACB +1
ZR € ZR+1
SuUB* @ZR AC € (@ZR) + ACB +1,
(@ZR) € (@ZR) + ACB +1
SUB*# @ZR AC € (@ZR) + ACB +1,
(@ZR) € (@ZR) + ACB +1
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OP code EETT ESENE
ZR & ZR+1
SUB @ZR, DA ACiy € (@ZR) 19 + ACBy +1
SUB# @ZR, DA ACy € (@ZR) 19 + ACBy +1
ZR & ZR+1
SUB* @ZR, DA ACyy € (@ZR) 19 + ACByp +1,
(@ZR) 10 € (@ZR) 10 + ACBy +1
SUB*# @ZR, DA ACyy € (@ZR) 19 + ACByp +1,
(@ZR) 10 € (@ZR) 10 + ACByp +1
ZR & ZR+1
SUBM
B

BE—F 55 REEZ  TUE machine cycle, 4 bits data transferred -

?E?nﬁﬂﬂ

2 32 10 EUMRZESES - Rx, @QHL HZ2@ZR FriE@M data RAM E’JW1’§1E
(R E)EE MU (%iiﬂ%%mmmm reglster) HABE (BE) ERBEBMNRNEEES
FEItESED  BUNEERER 1 (CREBMEYE) -

2508 10 U EER AR TR RLBRT L TR DA (FAES | ERA DARICE
EATHEE - ERAIRE 2 ADHZES -

HESEREHAIFEEE AC I 2Z Rx, @HL, @ZR Fiig@fY data RAM -

ALAC :

(1). =B TS ZBIJM\ﬁEf‘EﬁEw%)ﬁﬂ%ﬂlzi&ﬂ%ﬂ%ﬂ%\%m*ﬁHE’J EMRERT  HEFEGR
ELUEE T “DA” 2R TE 10 S 2 EMER -

(2). IREEE A RWEMNSTNE CFREE -

Q). ERHERZEHDELZEEHNE ZREUZ HLHABTEM L -

(4). Rx fE8)A L BB LU AB EI A S i it

:H]]]T

ESREE
OP code EETT ESEIE
SUBM @HL AC < (@HL) + MUB +1
SUBM# @HL AC < (@HL) + MUB +1
HL €« HL+1
SUBM* @HL AC < (@HL) + MUB +1,
(@HL) € (@HL) + MUB +1
SUBM*# @HL AC < (@HL) + MUB +1,
(@HL) €« (@HL) + MUB +1
HL €« HL+1
SUBM @HL, DA |ACy € (@HL) 10 + MUByg +1
SUBM# @HL, DA |ACy € (@HL) 10 + MUByp +1
HL €« HL+1
SUBM* @HL, DA |ACy, € (@HL) 10 + MUBq, +1,
(@HL) 1o € (@HL) 10 + MUBy, +1
SUBM*# @HL, DA ACyq € (@HL) 10 + MUByq +1,
(@HL) 1o € (@HL) 10 + MUBy, +1
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OP code EBITT BSHE
HL € HL+1

SUBM @ZR AC € (@ZR) + MUB +1

SUBM# @ZR AC ¢ (@ZR) + MUB +1
ZR < ZR+1

SUBM* @ZR AC € (@ZR) + MUB +1,
(@ZR) € (@ZR) + MUB +1

SUBM*# @ZR AC € (@ZR) + MUB +1,
(@ZR) € (@ZR) + MUB +1
ZR < ZR+1

SUBM @ZR, DA ACyy € (@ZR) 10 + MUB;g +1

SUBM# @ZR, DA ACyy € (@ZR) 10 + MUB +1
ZR < ZR+1

SUBM* @ZR, DA ACyy € (@ZR) 19 + MUBg +1,
(@QZR) 10 € (@ZR) 10 + MUByo +1

SUBM*# @ZR, DA ACyy € (@ZR) 19 + MUByg +1,
(@ZR) 10 € (@QZR) 10 + MUBy +1
/R & 7ZR+1

ADN
LR

BE—F 55 REEZ & machine cycle, 4 bits data transferred -

?El?nﬁﬂﬂ
2 HEUMINEAESEES - 18 Rx, @HL HE2@ZR FfE[@A data RAM FWASEE AC B
ABEEINEES -

BEEREHAIHER AC ZH2E Rx - @HL + @ZR Frig@A data RAM °

AEAC :

(1). ERITIE = ZAI A STER BB R NEE 2B 2 HE R EM ST -
(2). I—ILEBSERNWEMNASUNE CFREE -

(3). EERZERDHE LB EER ZR 2 HLHABEM1 -

(4). Rx TEREA LI AZ DU E A A 2R F 2

BSREE
OP code EETT RS ENE
ADN Rx AC € (Rx) + AC
ADN* RX AC € (Rx) + AC,
(RX) € (RX) + AC
ADN @HL AC € (@HL) + AC
ADN# @HL AC € (@HL) + AC,
HL € HL+1
ADN* @HL AC € (@HL) + AC,
(@HL) € (@HL) + AC
ADN*# @HL AC € (@HL) + AC,
(@HL) € (@HL) + AC
HL € HL+1
ADN @ZR AC € (@ZR) + AC
ADN# @ZR AC € (@ZR) + AC,
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ZR € ZR+1

ADN* @ZR AC € (@ZR) + AC,
(@ZR) € (@ZR) + AC
ADN*# @ZR AC € (@ZR) + AC,
(@ZR) € (@ZR) + AC
ZR € ZR+1

AND
BT
BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

?El? nﬁﬂﬂ
AND ##5 ﬁ*} Hj Rx, @HL S Z2@ZR Fri5@AY data RAM IR EEE AC register Y
ANEBETE AND ZiEEE

BEARETHAIREE AC I 2 Rx, @HL, @ZR Frfg@AY data RAM -
Truth Table:

A B A&B
0 0 0
0 1 0
1 1 1
1 0 0
ALEC :
(1). ELHERZEHANFEEZEEERK ZR HE HLAARSEML -
(2). Rx TEEA LR B DIABEH U B 4t
BYRE
OP code EETT BSEE
AND Rx AC € (Rx) & AC
AND* Rx AC € (Rx) & AC,
(Rx) € (RX) & AC
AND @HL AC € (@HL) & AC
AND# @HL AC € (@HL) & AC,
HL € HL+1
AND* @HL AC € (@HL) & AC,
(@HL) € (@HL)& AC
AND*# @HL AC < (@HL) & AC,
(@HL) € (@HL) & AC,
HL € HL+1
AND @ZR AC € (@ZR) & AC
AND# @ZR AC € (@ZR) & AC,
ZR € ZR+1
AND* @ZR AC € (@ZR) & AC,
(@ZR) € (@ZR) & AC
AND*# @ZR AC € (@ZR) & AC,
(@ZR) € (@ZR) & AC,
ZR & ZR+1
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EOR

R -
E—F55REEZ - IU{E machine cycle, 4 bits data transferred -

=2

E?nﬂﬁﬂ
EOR ZiEEEIES - i Rx - @QHL 3Z2@ZR FriEEH data RAM FIRAE{EEL AC register
MRS ETE EOR EEES

BEERENREEFE AC T2 Rx - @HL © @ZR FrIE@AY data RAM
Truth Table:

A B A xor B
0 0 0
0 1 1
1 1 0
1 0 1
BT -
(1). ELRERZEHANFEEZEE R ZR HE HLAARSEMNL -
(2). Rx TE53% B 2 LUB ST AR St
BLRE .
OP code EETT BLEME
EOR Rx AC € (Rx) xor AC
EOR* Rx AC € (Rx) xor AC,
(RX) € (Rx) xor AC
EOR @HL AC € (@HL) xor AC
EOR# @HL AC € (@HL) xor AC,
HL € HL+1
EOR* @HL AC € (@HL) xor AC,
(@HL) € (@HL) xor AC
EOR*# @HL AC & (@HL) xor AC,
(@HL) € (@HL) xor AC,
HL < HL+1
EOR @ZR AC € (@ZR) xor AC
EOR# @ZR AC € (@ZR) xor AC,
ZR & ZR+1
EOR* @ZR AC € (@ZR) xor AC,
(@ZR) € (@ZR) xor AC
EOR*# @ZR AC < (@ZR) xor AC,
(@ZR) € (@ZR) xor AC,
ZR & ZR+1
OR
R
B—FuRENES - [E machine cycle, 4 bits data transferred °
}El < nﬁﬁﬁ
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OR ZiEESIES Hj Rx, @HL S 2@ZR FriE[@ data RAM BIAR{EEL AC register B9
ANBEIE OR ZEIEEE

BEAREHAIGREE AC I 2 Rx, @HL, @ZR Frig@AY data RAM -
Truth Table:

i =l=1p~d
[ =1l
PR (kO

352
(1). SRR EDHEEEEBE ZR HE HL ONSEM 1 -
(2). Rx EE7% _E M0 A 2B st -

IBRMEE
OP code EETT R

OR Rx AC < (Rx) | AC

OR* Rx (Rx) < (Rx) | AC,
AC € (Rx) | AC

OR @HL AC € (@HL) | AC

OR# @HL AC € (@HL) | AC,
HL& HL+1

OR* @HL (@HL) €« (@HL) | AC,
AC € (@HL) | AC

OR*# @HL (@HL) € (@HL) | AC,
AC € (@HL) | AC
HL& HL+1

OR @ZR AC € (@ZR) | AC

OR# @ZR AC € (@ZR) | AC,
ZR& ZR+1

OR* @ZR (@ZR) € (@ZR) | AC,
AC € (@ZR) | AC

OR*# @ZR (@ZR) € (@ZR) | AC,
AC & (@ZR) | AC
ZR& ZR+1

ADCI

RS -

B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

EZERAA ¢

2 EMMIEEEIES - 1§ Ry Frie@M data RAM AR EE Immediate data(D) & CF
EINEESR -

BEERE D AIFFE AC B2 Ry Fifa[@m data RAM -

EEC :
1). IEBSERWENSNE CFREE -
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(2). EITIES ZRIASTHERBNINELUR MEE 2R 2R EAEM ST -
(3).D=0~Fh
(4). Ry TEEA LR E DIABE U e 4t

BELEE
OP code EETT E2ENE
ADCI Ry, D AC € (Ry) +D +CF
ADCI* Ry, D (Ry) € (Ry) + D + CF,
AC € (Ry) + D + CF
SBCI
ELEH -

BE—FxREES - W@ machine cycle, 4 bits data transferred °

FE R0 ;
2 EMHTHERRIES - 1 Ry PRSI data RAM B B FB)E Immediate data(D)
CREDLLUR CFR(f m)«m,z B -

HESHERIE D AFHETE AC 22 Ry Fria@RY data RAM -

FERC :

(D). tb—RZEEERNEUSTNE CFREE -

(2). AT —IE2S ZRIMASTHER S INE LR N EE WA HEINEUER -
(3). D=0 ~Fh

(4). Ry &8 )A LA Z DB EI AT 2R H okt

B
OP code ESTT ELENE
SBCI Ry, D AC < (Ry) + DB + CF
SBCI* Ry, D (Ry) € (Ry) + DB + CF
AC < (Ry) + DB + CF
ADDI

=4 b .
BESEH
B—FuRENES - W@ machine cycle, 4 bits data transferred °

?El?nﬁﬁﬂ
2 um'mu,z EE1E<S - & Ry FriiEEM data RAM WASEEE Immediate data(D)fFINA

/[]11 ]
iﬂ]]r

HESZRE R EFE AC 22 Ry FTiE[@R data RAM ©

oy
H+
ok
cu
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(1). MEESEERNVENUSNE CFREE -

(2). ERITIES ZAINBESTER I R INEE N /EZHENEUNER -
(3). D=0 ~Fh

(4). Ry TE58/A B2 DUAB EI T HE 2R He att

e
OP code EETT E2ENE
ADDI Ry, D AC € (Ry) + D
ADDI* Ry, D (Ry) € (Ry) + D,
AC € (Ry) + D
SUBI

=g M .
e .
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

IELHAA
IE—1E<2 2 EMUEAZESRES - ¥ Ry FIEEA data RAM WA A 18 (408 2) &2
Immediate data(D) (8 &) A K &= 1 ERABE - HIERD - FUNESEER 1 (B
E8&E) °

HESHERE D AFHETE AC 22 Ry Fria@RY data RAM -

sERC :

(). BOAEEARVENENE CFRAE -

(2). EHAITIES ZRI L AEERD R EB LR EE LA E B EMRIER -
(3). D=0 ~Fh

(4). Ry &8 )/A LB Z DB EI AT 2R f okt

IBESEE
OP code BEIT FEZENE
SUBI Ry, D AC € (Ry) +DB + 1
SUBI Ry, D (Ry) € (Ry) + DB + 1,
AC &< (Ry) +DB + 1
ADNI

BESEH
B—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

1SS -

2 EMIMIAESIES - ¥ Ry FHSEI data RAM AINSEE Immediate data(D)fFINE
B -

EIBHERE S IHEE AC 52 Ry FTEMEAY data RAM -
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s¥AC ¢

(1). IEEEERNENALAETNE CFRRE -

(2). ERITIES ZRINBTER W INBLAKINEZ B 2RI EMNAET -
(3). D = 0 ~Fh

(4). Ry 8% L BR DUB B R i ut -

RS REE
OP code ESTT BIEE
ADNI Ry, D AC € (Ry)+D
ADNI* Ry, D (Ry) € (Ry) + D,
AC €« (Ry) +D
DAA

B

BE—F 75 REEZS - IU{E machine cycle, 4 bits data transferred -

1E<EAA ¢

5 2 EUNINAZESEFRSIN AC BB 10 EUMNRBI - TFEBRNEREFE AC
2 Rx, @HL ZE2@ZR FriEaM data RAM & - FERILIESRNEER AC HARER
2 EMNDEESR TS

HERBBRNHREGOT

AC data before DAA CF data before DAA AC data after DAA CF data after DAA
execution execution execution execution
0<AC<9 CF=0 no change no change
A<AC<F CF=0 AC= AC+ 6 CF=1
0<AC<3 CF=1 AC=AC+ 6 no change

S

(1). —ESHBHERBUE CF AEE -

(). FSERZENHBEZEIIG ZR A2 HL RSEM 1 -
(3). Rx TE3B % _IAA R LU i i S fint -

IE<SEE
OP code EET IBZLEE

DAA AC;, € DAA & AC

DAA* Rx ACy, € DAA € AC,
(RX)10 € DAA € AC

DAA* @HL AC,, € DAA & AC,
(@HL);o € DAA € AC

DAA*# @HL ACy, € DAA € AC,
(@HL)1o € DAA € AC
HL €< HL+1

DAA* @ZR AC,, € DAA < AC,
(@ZR)y € DAA € AC

DAA™ @ZR ACy, € DAA < AC,
(@ZR)y, € DAA € AC
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|ZR € ZR+1

%f?

ItE— }E Hj 2 3

- I94@& machine cycle, 4 bits data transferred °

#R7E[E AC WE Rx, @HL WZE@ZR ﬁﬁ}amE’J data RAM o -

EUREEER 7RIS EIN AC EEBA 10 EMUAEI - jfﬂ%ﬁ?ﬁlﬁ’]
(N =

HT M\ /E EE At

HABER 2 B ZEEIE TG
HERNEIBPOEERGOT
AC data before DAS CF data before DAS AC data after DAS CF data after DAS
execution execution execution execution
0<AC<9 CF=1 No change no change
6<AC<F CF=0 AC= AC+A no change
AC data before DAS CF data before DAS AC data after DAS CF data after DAS
execution execution execution execution
RERE -
1). E—ESHNEEEREUE CFREE -
(2). IESHERZELDEBZEEE B ZRIAZ HLHASTEML -
(3). Rx TEEB/A B 2 DUAB S HE 2R f ot -
B
OP code BEIT IEZENME
DAS AC,, € DAS € AC
DAS* Rx AC,, € DAS < AC,
Rxi0 € DAS € AC
DAS* @HL AC,, € DAS € AC,
(@HL), € DAS €« AC
DAS*# @HL AC,, € DAS € AC,
(@HL), € DAS < AC
HL € HL+1
DAS* @ZR AC,, € DAS € AC,
(@ZR)p € DAS € AC
DAS*# @ZR AC,, € DAS € AC,
(@ZR)1p € DAS €« AC
ZR € ZR+1
INC*
SR
B—F 5 REEZ  TUE machine cycle, 4 bits data transferred -
}El < nﬁﬁﬁ
61 tenx technology, inc.

Preliminary Rev.1.1, 2023/02/14



Advance Information UM-4BITinstructions_C

1% Rx, @HL S 2 @ZR FrigEA data RAM FIASEN 1 - WigERHEFE AC SHE R,
@HL, @ZR FriE@AY data RAM -

FEAC ¢

(1). IEEEERNENZNE CFRAE -

(2). IESHER 2B NBLIEEHNE ZRAZE HLHWABTEML -
(3). Rx &AL BR DUB S NI AR Mt

BELEE
OP code EBITT E2EE
INC* RX (RX) € (RX)+1,
AC € (RX)+1
INC* @HL (@HL) € (@HL)+1,
AC € (@HL)+1
INC*# @HL (@HL) € (@HL)+1,
AC € (@HL)+1
HL € HL+1
INC* @ZR (@ZR) € (@ZR)+1,
AC € (@ZR)+1
INC*# @ZR (@ZR) € (@ZR)+1,
AC € (@ZR)+1
ZR € ZR+1
DEC*

B

BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

15<ER0A :
& Rx, @HL Sy 2@ZR Fri5@H data RAM WARER 1 WiEEREFE AC HE RX,
@HL, @ZR FriE@AY data RAM -

FEEC ¢

(1). BIFBSEERENZNE CFREE -

(2). IESHER 2 ELNEBLIEEHE ZRAZ HLHWABTEM L -
(3). Rx A L BB DUB Y AR s ot -

BLHA
AR/
OP code EST HLEF
DEC* Rx (RX) € (Rx)-1,
AC € (Rx)-1
DEC* @HL (@HL) €« (@HL)-1,
AC € (@HL)-1
DEC*# @HL (@HL) € (@HL)-1,
AC € (@HL)-1
HL € HL+1
DEC* @ZR (@ZR) € (@ZR)-1,
AC € (@ZR)-1
DEC*# @ZR (@ZR) € (@ZR)-1,
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AC € (@ZR)-1
ZR € ZR+1

ANDI

BT
BE—F 5 REES - IU{E machine cycle, 4 bits data transferred -

E<EREA
AND LEH ER1EZ - ¥ Ry FtE[@AY data RAM A B 1EE Immediate data(D)fF AND ZE#5
E
HiBEHERE DA EFEI AC 302 Ry FifE@A data RAM -
Truth Table
A B A&B
0 0 0
0 1 0
1 1 1
1 0 0
aAC :
(1). D = 0 ~Fh
(2). Ry 5 AR BB At Rk
B<REE
OP code EEIT EENE
ANDI Ry, D AC < (Ry) &D
ANDI* Ry, D AC < (Ry) &D,
(Ry) €« Ry)&D
EORI

=AM .
ESEM
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El?nﬁﬁﬂ
EOR #EIESIES - 1§ Ry FriE@A data RAM FIRAEEE Immediate data(D)fE EOR

=

EIRIES o
HESHER2HRIFEFE] AC 32 Ry FTiE@A data RAM -

Truth Table:
A B A xor B
0 0 0
0 1 1
1 1 0
1 0 1
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afRC :
(1). D=0 ~Fh
(2). Ry TE&8)5 LA 2 DB S LI 2R ot -
BLEE
OP code EETT ESENE
EORI Ry, D AC € (Ry) xor D
EORI Ry, D AC € (Ry) xor D,
(Ry) € (Ry) xor D
ORI
BN
BE—F 55 REEZ - IUE machine cycle, 4 bits data transferred -
1E<EAA ¢
OR #IEEEIES - 1§ Ry FTiE[@AY data RAM FIAREE Immediate data(D)fE OR ###E
EE -
HiBE#ERE D AI#EE AC 32 Ry FTi5[@R data RAM -
Truth Table:
A B AlB
0 0 0
0 1 1
1 1 1
1 0 1
af&C :
(1). D=0 ~Fh
(2). Ry fE&8)E LA B DUBEI A 2R ot -
/LA
OP code EEIT BIHE
ORI Ry, D AC € (Ry)| D
ORI* Ry, D AC € (Ry) | D,
(RY) €Ry|D
SRO, SR1
LR
B—F 5 REEZ  TUE machine cycle, 4 bits data transferred -
1E<HAA :
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% Rx FrEER data RAM WABERR LSB WA EAAIZ—E bit WIE - WiF MSB EA
O(SR0O)ZZ 1(SR1) - U EMAERFME Rx PFifEEM data RAM LUK AC -

HENTERIVH RGN

Original RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Shifted RAM data 0(1) (Rx)3 (Rx)2 (Rx)1
Destination AC register AC3 AC2 AC1 ACO
ALAC :
Rx TE:8A LA LUAB S i 2R fh it -
E2HES
OP code EETT B ENE
SRO Rx (RX)n, ACy € (RX)ns1, ACqe1,
(Rx)s, AC; € 0
SR1 Rx (RX)n, ACn < (RX)n+1, ACI’]+17
(RX)3, AC3 < 1
SLO, SL1

LR
BE—F55REEZ - TUE machine cycle, 4 bits data transferred -

E<ERAA ¢
IE—3 <1 Rx FTIEER data RAM AR ER MSB WA EIZMUZE—(E bit WIE - W&
LSB 3EA O(SLO)ZLZE 1(SL1) - U ER#4ARF0 Rx FTiEE/ data RAM LUK AC -

HNTTERIPVH RGN

Original RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Shifted RAM data (Rx)2 (Rx)1 (Rx)0 0(1)
Destination AC register AC3 AC2 AC1 ACO
sE&C ¢
Rx T8 A LW BAE I B A HEAR M -
BLEE
OP code EBE BESEE
SLO Rx (RX)ns1, ACni1 € (RX)n, ACh,
(RX)o, ACo € 0
SL1 Rx (RX)ns1, ACni1 € (RX)n, ACh,
(RX)o, ACo € 1
RRC
LR
BE—F55REEZ - TUE machine cycle, 4 bits data transferred -
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e <A

1% RX, @HL F=@ZR FTIEEM data RAM WA R EE CF 88 LSB 5 oA fiedE —1E bit 7Y
IE - REENERELD Rx, @HL 3 =2@ZR FiiE@/ data RAM DK AC -

HENTERIVH RGN

Original RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0 -
Original CF - - - - C
Rotated RAM data C (Rx)3 (Rx)2 (Rx)1 -
New CF (Rx)0
Destination AC register AC3 AC2 AC1 ACO
EEE

1). ELERZERMDHE LSBT ZR UZ HLHWABEML -
(2). REESENEREINE CFREE -
(3). Rx FEFE/A LA LAAB S AU HE AR 5 22t

OP code BEIT IS ENME

RRC Rx Temp € (RX)o ,
(RX)n, AC, € (RX)n+1, AChi1,

(RX)Bv AC3 é CF,
CF € Temp

RRC @HL Temp € (@HL), ,
(@HL)na ACn é (@HL)nﬂy ACn+1,

(@HL)3, AC; < CF,
CF € Temp

RRC# @HL Temp € (@HL), ,
(@HL)n, AC, € (@HL)ns1, AChu1,

(@HL)3, AC; € CF,
CF ¢« Temp
HL € HL+1

RRC @ZR Temp € (@ZRY), ,
(@ZR)na ACn é (@ZR)mla ACn+1a

(@ZR)3, AC; € CF,
CF € Temp

RRC# @ZR Temp € (@ZR), ,
(@ZR)n, AC, € (@ZR)ns1, AChu1,

(@ZR)3, AC; € CF,
CF €« Temp
ZR & ZR+1

RLC

=t b .
RS -
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

BLERAA
i’ Rx, @HL Bl 2 @ZR Frig@m data RAM RIS {EE CF 8 MSB RY75 [0 £ hiedE—1@ bit A9
UE - lREENARZE Rx, @HL LZ@ZR FrEMAY data RAM LUK AC -
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HENTERIVH RGN

Original RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0 -
Original CF - - - - C
Rotated RAM data (Rx)2 (Rx)1 (Rx)0 C -
New CF (Rx)3
Destination AC register AC3 AC2 AC1 ACO

FEAC ¢
(1). ISR ZEBEDE)
(2). IEEIES R4S

(3). Rx TEREA LR E DIAB U it Rt -

BEEE ZR A2 HL HREEM 1 -
X CF WA -

y==]

EST

RLENE

Rx

Temp €< (RX)3,

(RX)n+1, AChi1 € (RX)n, ACy,
(RX)O, ACo < CF,

CF & Temp

RLC @HL

Temp € (@HL)3,

(@HL)n+1, ACi1 € (@HL),, AC,,

(@HL)o, ACy € CF,
CF € Temp

RLC# @HL

Temp € (@HL)3,

(@HL)n+1, ACyi1 € (@HL),, AC,

(@HL),, AC, € CF,
CF € Temp,
HL € HL+1

RLC @ZR

Temp € (@ZR)3,

(@ZR)mly ACn+1 e (@ZR)ny ACna

(@ZR)o, AC, € CF,
CF € Temp

RLC# @ZR

Temp € (@ZR)3,

(@ZR)mly ACn+1 e (@ZR)ny ACna

(@ZR)o, AC, € CF,
CF € Temp,
ZR & ZR+1

Preliminary
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2-6. 1/0 Port¥§<(1/0O Port Instructions)

SPA
BSEY
BE—FREEZ - TU{E machine cycle -
1E<HAA :
MAESESE LT X WERKKE IOA port WZIEINEE
X4 =1, EFFFR I0AL ~4 ZRI LAY pull-low/high Jo4F
=0, [@FRFER 10AL ~4 ZHIf7_ERY pull-low/high T4
X3 =1, #% I0A4 5% E i output mode
=0, & I0A4 & E A% input mode
1, ¥ 10A3 & E A% output mode
0, #¥ IOA3 5% 7 A, input mode
1, ¥ 10A2 & E B% output mode
0, #¥ IOA2 5% 7 A, input mode
1,
0,

X2

X1

X0

% IOAL 5% 7E A output mode
1% I0AL 5 % A% input mode

Ff&C :

X4 XFTREE T XB MSB, X0 XFREE 7T X I LSB °

IELREE -

OP code EET EZEE
SPA X FARY/EARA Pull-low/high 7o € X4

T IOA4 I/ AT, €< X3
R E I0A3 By L/ AT € X2
R I0A2 s /B AR € X1
R IE IOAL ByEa /8 AR € X0

IPA

BT

B—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

<R
5 10A port ERUIRBE(EREFZ Rx FTIEERY data RAM LUK AC -

EAITERBHEREFOD

Port IOA I0A4 IOA3 I0A2 I0A1

Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0

Destination AC register AC3 AC2 AC1 ACO
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ALAC :
Rx fE&8/A AU AI b 2R fE o -
BSREE
OP code ESTT RSEME
IPA Rx (Rx) €< IOA port,
AC < 10A port
OPA

= O B b .
ESEM
B—FuRENES - [E machine cycle, 4 bits data transferred °

?El 4 nﬁﬂﬂ
& Rx FIIEER data RAM AR EE L2 I0A port Y output register = - & I0A port 52
B output #BIUEF - output register AR ER Z i L F 10A port -

HENTTERIVH RGN

Port IOA IOA4 IOA3 I0OA2 I0OAl

Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

BT
RXTE383% E B R LUBS T st

IES A

OP code EETT EENE
OPA Rx Output register of IOA port € (Rx)
IOA port € Output register of IOA port,
OPAS

=AM .
ESEM
B—FuREES - [E machine cycle, 2 bits data transferred °

?El? nﬁﬁﬂ
% Rx FTEERY data RAM Y bit0, bitl A& E#iHE I0A port B 10AL1 LUK IOA2 pin £ -

& D Frsg ERY 1-bit data(0/1)%i 2] IOA port B I0A3 pin L -
|IOA4 pin ETEE< Y instruction cycle #55R AT i —1& BCLK/2 EE R High Pulse -
HADTERNSERGRNOT

Port IOA I0A4 I0A3 I0A2 I0A1
Bit data Pulse D (Rx)1 (Rx)0
afRC :
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(1). Rx TEEA LR Z UABEI U 2Rt -
(2.D=0or1

SO A —

[E

E2EME

RX, D I0AL, A2 € (Rx)0, (RX)1
IOA3 € D

IOA4 & pulse

SPB

B

BE—FcREEZ - TU{E machine cycle -

E<ERAA ¢

NBESESE TP X WERKE 0B port EIEINEE

X4 =1, ERFFER I0B1 ~4 ZRIMI_ERY pull-low To4
=0, EIRFEEE 10B1 ~4 ZHIAI_E/ pull-low Jo

X3 =1, 1% I0B4 5 A output mode

0, 1% 10B4 5% 7 A% input mode

% |0B3 5% 7 A, output mode

% |0B3 &% A, input mode

1% 10B2 5%

1% 10B2 & E

% I0B1 5% 7 A output mode

% I0B1 &% 7 A input mode

X2

X1

BX output mode
¥ input mode

A% AE
X0

1,
0,
1,
0,
1,
0,

s¥EC :
X4 LFEBE T XHMSB - X0 KEREEZETXHLSB »

al

B2EME

X | {0

HRUEAR Pull-low 7o € X4
BIE

AR IE 10B3 Y th/E AR <
AR IE 10B2 BYE /B AR <

RE 10B1 BV /I AR TN <

IOB4 g9 /8 AE € X3

X2
X1
X0

IPB

B -

BE—F55REEZ - TUE machine cycle, 4 bits data transferred -
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Advance Information UM-4BITinstructions_C

?El? HHEH
1% 10B port EAREEEREEE Rx FTiE 80 data RAM LUK AC ©

HNcE R RGN

Port IOB I0B4 I0B3 10B2 I0B1

Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0

Destination AC register AC3 AC2 AC1 ACO
LT :
Rx £ 585 LR Z DUBEI AT 2R -
BRMEE

OP code EETT B2 EE
IPB Rx (Rx) < IOB port,
AC < 10B port

OPB

LR
BE—F535REEZ - TUE machine cycle, 4 bits data transferred -

E<ERAA ¢
& Rx FTIEER data RAM AR E# L 2 I0B port BY output register = - & I0B port 32
A% output UK - output register WASER Z &L 2 10B port -

HNTTERIVE RGN

Port IOB I0B4 I0B3 I0B2 I0B1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
ALEC :
Rx T &84 L A Z DU i 2R 3
BYRE .
OP code EETT BLEE
OPB Rx Output register of IOB port < (Rx)
IOB port €< Output register of IOB port,
SPC

ELEN

B—FRERES - [U{E machine cycle -

?"A*ﬁﬂﬂ

FMAESESE TP X WEKKE I0C port WERIRINEE
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X4 =1, EIRFFRL 10C1 ~4 ZMIUI_ER pull-low/high JotF
=0, [EFF A 10C1 ~4 FHIMI_ERY pull-low/high 7ot
X3 =1, #% I0C4 s E X output mode
=0, & 10C4 & % A% input mode

X2 =1, #% I0C3 s E A& output mode
=0, & I0C3 & & A% input mode
X1 =1, #% I0C2 s E X output mode
=0, & 10C2 & & A% input mode
X0 =1, #% IOC1 s E A& output mode
=0, & I0C1 & & A% input mode
afRC :
X4 FRIBEIT X B MSB, X0 fiZREE T X I LSB -
BLEE
OP code EETT ESENE
SPC X FARU/REEA Pull-low/high 7o < X4
27 10C4 W /i AR < X3
22 7E 10C3 W /8 AR € X2
R IE 10C2 ME /@ AR < X1
R 10CL R# i/ A < X0
IPC

B

BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

<R
% 10C port FRIMRBREREFZE Rx PRITEER data RAM LUK AC -

HENcERIH RGN

Port 10C I0C4 I0C3 I0C2 I0C1
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC?2 AC1 ACO

ALRC ¢
Rx fE58/5 L AR RUBE AT 2R f o -
B
OP code EETT BT EE
IPC Rx (Rx) € 10C port,
AC < |0C port
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Advance Information UM-4BITinstructions_C

OPC

BSEY

BE—F55REEZ - TUE machine cycle, 4 bits data transferred -

1E<HAA :

1% Rx PITEERY data RAM IS & L 2] I0C port Y output register £ - & I10C port 5 &
BX output IR - output register WA SR E R E i L F 10C port

HNc BRI RGN ¢

Port 10C I0C4 I0C3 I0C2 I0C1
Source RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
LRC :
Rx TE:8)A LA DUBE U HE 2R it -
BSREE
OP code EEIT B ENE
OPC Rx Output register of IOC port €< (RX)
IOC port € Output register of IOC port,
SPD

B -

BE—FuREES - [{E machine cycle -
E<ERAA ¢
NAESESE Y X WEKKE 0D port WERIRINEE

X4 =1, BFEFEL I0D1 ~4 ZHIAI_EAY pull-low To4
=0, [EIfFEARA 10D1 ~4 &MU _ERY pull-low o4

X3 =1, & 10D4 & 7 A% output mode

0, 1% 10D4 & E A% input mode
1% 10D3 5% XE A% output mode
1% 10D3 52 %E A% input mode

1|
Ol
1, # 10D2 & E A% output mode
Ol
1|

X2

X1

1% 10D2 52 %E A% input mode

X0 =1, 1% IOD1 %% A% output mode
=0, % 10D1 & % A input mode

X4 XFTREE T X B MSB, X0 LR EE 7T X AYLSB °

OPcode | B&x | RS BIE |
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BARU/EEEA Pull-low o € X4

R 7E 10D4 Wi /8 AT € X3
R %E 10D3 Ay /B A B € X2
R IE 10D2 Ay /i A BT € X1

A2 7E 10D1 B /8 AR T € X0

SPD X

IPD
B

BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

I5E<ERAA :
#% 10D port EE A ERE7ZZ Rx FTiEERY data RAM LUK AC -
HATERWE ERGUNT

Port IOD I0D4 I0D3 I0D2 I0D1

Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0

Destination AC register AC3 AC2 AC1 ACO
ALRC
Rx fE585 AR RUBE AT 2R fE o -
BYRA

OP code EEIT B ENE
IPD Rx (Rx) < 10D port,
AC < 10D port

OPD

B -

BE—xREES - W@ machine cycle, 4 bits data transferred °

IR

& Rx P& E R data RAM FIAEEE 2] 10D port BJ output register £

B output #E2 T FF - output register WASEREZ & 12! 10D port -
HADTERNSERGRNOT

En—

> & 10D port 58 €

Port 10D I0OD4 I0OD3 I0D2 I0OD1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
LAC :
Rx fE&8/A A U BE AT 2R -
BSREE
OP code ERTT BLEME
OPD Rx Output register of 10D port € (RXx)
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| | [IOD port € Output register of IOD port,

SPE
BT
BE—FREEZ - & machine cycle -

e <A

NAES ﬁ;ﬁq:' X MEZREEE IOE port KR IEINAE

X4 =1, [EIRFFRL IOEL ~4 ZHIAI_ERY pull-low/high JTH
=0, EIRFEEE I0E1 ~4 ZMIAI_E/Y pull-low/high 7o

X3 =1, 1% IOE4 5 % A output mode

=0, % IOE4 % ZE A% input mode

=1, ¥ IOE3 R XE A% output mode

=0, % IOE3 & ZE A% input mode

1, #% IOE2 & % A output mode
=0, % IOE2 % ZE A% input mode

X0 =1, 1% IOE1 8% % A output mode
=0, % IOE1 % ZE A% input mode

X1

sfEC :
XA RIEZE T X I MSB, X0 CREE 7T XA LSB »
IBESEE
OP code BETT IESEE
SPE X FARUEERA Pull-low/high 7o € X4
R IE IOE4 By /B A BT € X3
;ﬁii |IOE3 Ry /8 AT < X2
1T |IOE2 B /8 AR < X1
E&E IOE1 AYEa /8 AT € X0
IPE

=t b .
RS -
B—F 5 REES - [U{E machine cycle, 4 bits data transferred -

IR
% I0E port ERVEI A EF2] Rx Fife €8 data RAM UK AC -

HENTTERPVH RGN

Port IOE IOE4 IOE3 IOE2 IOE1
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
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Advance Information UM-4BITinstructions_C

| Destination AC register | AC3 | AC2 | AC1 | ACO |
FfRC :
Rx TE584 B DU ABEI (L 2Rk H okt -
L
OP code BETT B ENE
IPE Rx (Rx) < IOE port,
AC < I0E port
OPE

B -

BE—F 55 REHEZ  TUE machine cycle, 4 bits data transferred -

1E<EAA ¢
¥ Rx FTIEER data RAM AR EE L2 IOE port Y output register = - & IOE port 52 E
B output #E I EF + output register WARER ZE 1 3 IOE port -

HENTERIVH RGN

Port IOE IOE4 IOE3 IOE2 IOE1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
ALAC :
Rx 84 L EZLUB S U i 2R F it -
BSREE
OP code ESTT ELENE
OPE Rx Output register of IOE port € (Rx)
IOE port €< Output register of IOE port,
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Advance Information UM-4BITinstructions_C

2-7. Table ROM$5§< (Table ROM Instructions)

LDH

BN

BE—FxREES - W@ machine cycle, 4 bits data transferred °

IE<RAA -

1% HL Fris@iy Table ROM ABREMSAIITHY 4 @ bit data fEFZ] AC LUK Rx FRIEEHY
data RAM & -

HERFFHHERENT

Source table data T(@HL)7 T(@HL)6 T(@HL)5 T(@HL)4
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO

LRC :
(1). ELHBERZEEDFHEEIZEER HLWASEN 1 -
(2). Rx T8 A L R Z LU 2R F 2t
BSREE
OP code ESTT ELENF
LDH Rx, @HL (Rx) € T(@HL) high nibble,
AC < T(@HL) high nibble
LDH* Rx, @HL (Rx) € T(@HL) high nibble,
AC < T(@HL) high nibble,
HL € HL+1
LDL

B -

BE—xREES - W@ machine cycle, 4 bits data transferred °

BE<ERAE :
1% HL FrigM@AY Table ROM AEERENIITAY 4 @ bit data FEFE AC UK Rx PTiEEAY
data RAM & -

HEREFNHEREOT

Source table data T(@HL)3 T(@HL)2 T(@HL)1 T(@HL)0
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO

EEC :
(1). FELBERZE DB EEEEHE HLAIRSEM1 -
(2). Rx &AL R DIABEH UL Rt -
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R
OP code EET R ENE
LDL Rx, @HL (Rx) € T(@HL) low nibble,
AC < T(@HL) low nibble
LDL* Rx, @HL (Rx) € T(@HL) low nibble,
AC < T(@HL) low nibble,
HL < HL+1
LCDH

BELEN
B—F 55 REHES - [UE machine cycle, 16 bits data transferred °

ISR :
B@HL FrismmEZE& IR table ROM BY 16 bits AR EREFEI@ZR P INEEE
B9 data RAM fizdt | -

HEMO@OHL B LSB WEKRERT - EiE<SHTRER S HRAMKIE - mEEFIMEN L
& 2 @HL(RAM fiilt bit0=0)L K @HL(RAM fiziit bit0=1) -

EMQZR WREMEATHERERMN  EESHITRBEZHAEERE - mEEFINW
MY E A& 2 @ZR(RAM fiz i bit1,0=00), @ZR(RAM fiIilt bit1,0=01), @ZR(RAM fir it
bit1,0=10), @ZR(RAM firilt bit1,0=11) -

HNTTERIPVH RGN

Destination RAM addr. = N*+1 RAM addr. = N*
RAM addr. & . . . . . . . .
data mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Table ROM
output 16bits | T(@HL)7 | T(@HL)6 | T(@HL)5 | T(@HL)4 | T(@HL)3 | T(@HL)2 | T(@HL)1 | T(@HL)0
data
@ZR addr. @ZR(RAM fizilk bit1,0=01) @ZR(RAM fir It bit1,0=00)
Destination RAM addr. = N*+3 RAM addr. = N*+2
RAM addr. & . . . . . . . .
data mapping bit3 bit2 bitl bit0 bit3 bit2 bitl bit0
Table ROM
output 16bits [T(@HL) 15|T(@HL) 14|T(@HL) 13|T(@HL) 12(T(@HL) 11|T(@HL) 10| T(@HL) 9|T(@HL) 8
data
@ZR addr. @ZR(RAM fiIilk bit1,0=11) @ZR(RAM firlk bit1,0=10)

* N REAFHA data RAM L3 -
L

(1). ERITIE ZAIMASTHR ZR 22 HL AR R E T
(2). FELBERZE DB EEZEEE ZRNWAREN 4 L2/ HLWABEM 2 -

BLEE
OP code EBTT BB
LCDH @ZR, @HL (@ZR(RAM fiziit bit1,0=00)) € T(@HL)3~0,

(@ZR(RAM i1l bit1,0=01)) < T(@HL)7~4,
(@ZR(RAM i1l bit1,0=10)) < T(@HL)11~8,
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Advance Information UM-4BITinstructions_C

(@ZR(RAM i3l bit1,0=11)) € T(@HL)15~12

LCDH& @ZR, @HL

(@ZR(RAM i3l bit1,0=00)) < T(@HL)3~0,
(@ZR(RAM fiz3lt bit1,0=01)) < T(@HL)7~4,
(@ZR(RAM fizilt bit1,0=10)) < T(@HL)11~8,
(@ZR(RAM i3l bit1,0=11)) € T(@HL)15~12

HL € HL+2

LCDH% @ZR, @HL

(@ZR(RAM fi3lt bit1,0=00)) € T(@HL)3~0,
(@ZR(RAM fitlt bit1,0=01)) ¢ T(@HL)7~4,
(@ZR(RAM fiz3lt bit1,0=10)) < T(@HL)11~8,
(@ZR(RAM i1l bit1,0=11)) €« T(@HL)15~12

ZR &€ ZR+4

LCDH$ @ZR, @HL  |(@ZR(RAM fiZiif bit1,0=00)) € T(@HL)3~0,
(@ZR(RAM fiZ3lt bit1,0=01)) < T(@HL)7~4,
(@ZR(RAM fiZilt bit1,0=10)) < T(@HL)11~8,
(@ZR(RAM fiZ3lt bit1,0=11)) € T(@HL)15~12
HL € HL+2

ZR & ZR+4

PTR(BRITE EV chip (TM8999)F % 1E)
e

oo

BE—xREES - W@ machine cycle, 16 bits data transferred -

ISR :

1% 16bits Y RILH B Z2s AR EZEEZ@HL Frig@Ad table ROM B9 word fiZilt | -
<TM87ML28>

WiT PTRIESEAZMEEHEA HALT EXEIESEBEEE S SRR (EITAINALE
EBERRBTE DU RS A TN ARES - oJHHTT MSD IESEE PGMF IR EifE

H5EM - %= PGMF=1 O RRRERACTHEBN T ERERBEM HALT rlease 1M
HERH -

<TM87P32/PL35/PL36>

OTP Type RBEHIT 0->1 EmIESR - MEKLWIT SIAP IESHOEA IAP I - 1T PTR
IESRAMZEEEA HALT B3 & BIE Timer2 sTEUIEHIERIFE - B Timer2 4%
HALT release ZBtF(EITRIMN AL EFFIBRATE LU 2R EM HALT rlease 12 2Bk
SR EFFE A EREIE) -

EATERBEEREFNT

Destination N

HL addr. Table ROM addr. = N
RILHoutout | vz | RiLH6 | RILHS | RILH4 | RILH3 | RILH2 | RILHL | RILHO
16bits data

Destination
Table ROM | T(@HL)7 | T(@HL)6 | T(@HL)S | T(@HL)4 | T(@HL)3 | T(@HL)2 | T(@HL)1 | T(@HL)O
16bits data

Destination _ .

HL addr. Table ROM addr. = N+1
'Ql'GLb"i'tSO‘;;pt‘;t RILH15 | RILH14 | RILH13 | RILH12 | RILH11 | RILH10 RILH9 RILHS
Destination |T(@HL)15|T(@HL)14|T(@HL)13| T(@HL)12|T(@HL)11|T(@HL)10| T(@HL)9 | T(@HL)8
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Advance Information UM-4BITinstructions_C

Table ROM
16bits data

*: N RERZHEEA Table ROM fizdlk

FIRC -

(1). ERITIES ZBIM AL HL WABRRETH °

(2). AR EV chip(TM8999) A5 « # TM87ML28 #1T PTR IS B ZH AR HALT 2 -
ARIE) INT S EAFE A RRBAIAIIMNES HALT Release B -

E<RE)
OP code BEIT IESENME
PTR (@HL(Table ROM fiZ3lt bit0=0)) € RILH7~0
(@HL(Table ROM fiZilt bito=1)) < RILH15~8
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2-8. RFCINEEFE L (RFC Function Instructions)

SRF
BSEY
B—FuREES - W@ machine cycle -

?El? HEEH
<Z2FE A>
MABLESE LT X WERKESZEREFEEI - RR,RT,RH BW#HIHINEE - 16bits RFC counter
HIRLED -
X6,5,4 = 000, & RFC counter 5t EIINBEEHIIT SRF(X3=1)15 < EBIZBIRLE) - 1T
SRF(X3=0)iESEBAEFIE -
#5183 T RFC Counter B clock Source % CX °
X6,5,4 =001, &&E RFC counter 5t E{INEER T SRF(X3=1){E< M TEH TMR2 HIRIE) &2
FIERED S - THRINEERENT -
FFERE = (TMR2 B clock source BHB) x (TMR2 BIEERATE) -
#5183 T RFC Counter B clock Source % CX °
X6,5,4 = 010, 2 RFC counter 5T EIIIBEE 1T SRF(X3=1)15< % - BB CX MIfiz L4138
FE— @ AT NEREZFME - WE N —ERASHRO FTRELIRREL -
TE 580~ RFC Counter B clock Source %43 FREQ -
X6,5,4 = 011, 2 RFC counter 5T ZIIIBEE £ 1T SRF(X3=1)15< % - BB CX MIfi L4138
HE—EE AR EAZRRE - WE N —ERAGSHKO TRELIRFREL -
&N RFC Counter 89 clock Source %43 FREQ -
X6,5,4 = 100, 52 RFC counter 5t E{INBE 21T SRF(X3=1)15<#&BIIBIRIE) - #1T
SRF(X3=0)15< A G=IL -
&N RFC Counter 9 clock Source %43 FREQ -
X6,5,4 =101, A& E RFC counter 5t EIINAEETE SRF(X3=1)1 < HITER TMR2 RYRNENE
FIERELD S - EHRINEERENT !
FFERE = (TMR2 B clock source #H) x (TMR2 BYEELATE) -
&N RFC Counter 9 clock Source %43 FREQ -
X6,5,4 = 111, 2% RFC counter 5T EUINBEE L 1T SRF(X3=1)15< #1780 ED - T 7E CX
WA - IR E— A A GRN LA ZTIREEL -
£ RFC Counter B9 clock Source %43 FREQ ©
X6,5,4=011 & 1XX : BRIFE EV chip (TM8999)K§% °
X3 = 1, BIEY 16bits RFC counter BYETEIINAE
= 0, B#R7 16bits RFC counter A nJr%ZIjJ
X2 =1, R RH(RFC2) IRV H ThAE
=0, BAR RH(RFC2)MIMIAVEN L INEE - SFEIARES -
X1 =1, BRI RT(RFC1)FIMIROE L INEE -
=0, BB RT(RFCL)MIMURE L INEE - SFETIAREE -
1, FRY RR(RFCO)BII Y& TORE -
=0, #F RR(RFCO)RIMIRE L INEE - SFETIAREE -
<Z21% B>

X0
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NAES

&ERC :

X5 XZREE I X B9 MSB, X0 f{3RE

EAH

ZEE T X EREEE RFCO~RFCS5 Ui INEE -

X5 = 1, BRI RFC5 MINIAY % £ IHEE
= 0, B8R RFC5 MIfIpvEa X IThEE

X4 = 1, BRI RFC4 MINIpY % £ IHEE
= 0, BB RFC4 MIfupvEa X IheE

X3 =1, BRI RFC3 MINIAY % £ IHEE
= 0, B8R RFC3 MlfIpvEa X IhEE

X2 = 1, BRI RFC2 MINIAY % £ IHEE
= 0, B8R RFC2 MlfuIpvEa X ITheE

X1 =1, BRI RFC1 MINIAYE £ IHEE
=0, BB RFC1 MIfIpvEs X IheE

X0 =1, FARY RFCO MINIAY% £ IHEE
= 0, EART RFCO MR L ThEE

“’ SHEMAME -
“’ SEMAMNE -
“’ SMEMAMNE -
“’ SEMAMNE -
T SMEAAE -
j SHEMAMAE -

-—u/—/—
=
7"—

G X I LSB -

B<a nl:l/
<ZitE A>
OP code EETT IESENE
SRF X B RFC FUIEHIER € X5,4
B EX 16bits RFC counter BIGTEITHAE € X3
;ﬁii RH(RFC2) RY# L INEE € X2
7 RT(RFC1) B K INEE € X1
EQE RR(RFCO0) R#i i IhEE € X0
<Z2t8 B>
OP code EETT IESENE
SRF X I RFC5 MBI IhEE € X5
a&i RFC4 B8 IhEE €< X4
€ RFC3 M INEE € X3
R E RFC2 MBI INEE € X2
;QE RFC1 g IhEE € X1
€ RFCO By INBE € X0
SCNT(RFC %8 B)
BRI

B—-FrRER

% - 1@ machine cycle -

?El? nﬁﬁﬂ
FEAESES T X BEHKETE CX2/CX EfM4E RFC counter WEBIRIEER DU REERE
BT RFC counter LUK P f&E FHAY clock source ©

tenx technology, inc.
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X5 =1, BREFEF CX2 pin 89354 RFC counter -
FA X3 X2 RERIMEER - X1 - X0 52%E Counter FHEPIK X4 8&7E Clock
Source °
=0, BREfEF CX pin B#E4H RFC counter -
M X3 - X2 &ERIEZRETL - X1 - X0 5&E Counter FEIPUK X4 5% 7E Clock
Source °

X4 =1, EARZLL CX2/CX pin #ZH RFC counter BUIEIEIRIL T - i§IERELIZINE LS5
(FREQ)ERE % X5 FT#E1ER) RFC counter B9 clock source ° b EEBETE X3=0 iF
ABX - (ILREBEBE X3=0 HABR)

=0, FEAELL CX2/CX pin &l RFC counter BYIR{EEIL T - #§ CX2/CX pin ER#@AE
SRERXE 43 X5 PTEEIEAY RFC counter B9 clock source - (IR EEBTE X3=0 A4 H
)
X3, X2 =00, &% E CX2/CX RFC counter 5t #IINBEE R IT SF2 15 EBIZBIRE) - #1T
RF2IESETEFL -
=01, F&2E CX2/CX RFC counter 5t BIINBEZE SF2 I8 ST H TMR2 AIRIEN 2
FIERED S - ZEHOEERENT
FFERE = (TMR2 B clock source ) x (TMR2 BIEE4A1E) -
TEMCREE T T B RFC IIsE—ERRRIENIE - 55—/ RFC THEERIA T B
PUERHI TMR2 #2575 2B E -
=10, F&E CX2/CX RFC counter 5t EIINBES E#IT SF2 5<% + B CX2/CX
A E SRR E — B A G N PRZSE - WiE F—E#@A SR
TRETHIRREFL -
£ IE#E =~ RFC Counter B9 clock Source ElZE 4 frequency generator B9
HE5%(FREQ) -
=11, F2E CX2/CX RFC counter 5t BIINBES E#AT SF2 15 # + B CX2/CX
M E IR E— AR A G R ERRE - WE N —EHmAGERN
TRETEIRREFL -
£ 540~ RFC Counter B clock Source EE % FREQ -

X1, X0 =00, 2% 16-bit RFC counter {E£ CX2/CX RFC counter
&2 MCU BNRIGER ERREE -
=01, 52X TMR1 fE%& CX2/CX RFC counter
=10, B2 TMR2 fE& CX2/CX RFC counter
=11, 52 TMR3 E4& CX2/CX RFC counter

af5C :

(1). & TMR1~3 &% RFC Counter W FAREIER - AU BEIEHITRE Timer FITHES
EZ + LIRE Z RFC counter ST EIINEE -

(2). X5 FREETT X B9 MSB, X0 FREEITT XK LSB »

BRI
OP code BETT B2EME
SCNT X EIERE CX2 0r CX € X5

F2IE CX2/CX RFC 5T#28 7E X3=0 BFHY clock source €« X4
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FZIE CX2/CX RFC Counter F1&h/{5 LEAIIEFIF T € X3, X2
5 7E CX2/CX RFC Counter € X1, X0

MRF1

BSEY -

BE—F55REEZ - TUE machine cycle, 4 bits data transferred -

1E<AA :

1% 16-bit RFC counter A& {E T bit3 ~ bit0 FEFZ Rx PTIEER data RAM LUK AC -
HATERNEERGNOT

RFC counter RFC3 RFC2 RFC1 RFCO
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
LRC :
Rx fE78/5 L AR RUBE AT 2R fh o -
B2REE
OP code ESTT ELENF
MRF1 Rx (Rx) € RFC3 ~ RFCO,
AC €< RFC3 ~ RFCO
MRF2

B -

BE—xREES - W@ machine cycle, 4 bits data transferred °

15<SER0A :
1% 16-bit RFC counter AB{E TR bit7 ~ bitd E1FE Rx FrfEER data RAM LUK AC -

HENcERIH RGN

RFC counter RFC7 RFC6 RFC5 RFC4
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
EEC :
Rx fE 585 _ LR Z DUABE AT 2R At -
BLMEE
OP code EET EREF
MRF2 Rx (Rx) € RFC7 ~ RFC4,
AC & RFC7 ~ RFC4
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MRF3
B

BE—FriRERT

e <A

1% 16-bit RFC counter ABE A bitll ~ bit8 72 Rx FAIEE

HENTTERIVH RGN

- I94@& machine cycle, 4 bits data transferred °

B9 data RAM LUK AC °

RFC counter RFC11 RFC10 RFC9 RFC8
RX (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
ALAC :
Rx fE58/5 AR RUBE AT 2R -
B<REE
OP code ESTT BIHME
MRF3 R (Rx) € RFC11 ~ RFCS,
AC € RFC11 ~ RFC8
MRF4

B

BE—F 5 REEZ  TUE machine cycle, 4 bits data transferred -

?El 4 nﬁ EH

1% 16-bit RFC counter ABRE DR bitl5 ~ bitl2 data f#7F2 Rx FiigE

AC -

HENcERIH RGN

A data RAM UK

RFC counter RFC15 RFC14 RFC13 RFC12
Rx (RX)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
FIRC :
Rx fE38/5 7B 2 DUAB $I (1 HE 2R i ot
HEeEA
OP code EETT ELEE
MRF4 Rx (Rx) € RFC15 ~ RFC12,

AC & RFC15 ~ RFC12

Preliminary
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2-9. HkIE/MENY$E< (Jump/Call Instructions)

—ZFuREES - W{E machine cycle -

5 <ERAR :
2 AC B9 bito WABRESD 1 B BXE N —EIESHRHMEZMNE PC = X WAINLE#RIT
BL;

AR AC B9 bit0 ABREASFIR 1K - BAERNT F—EULIES -

iF5C -

(1). X =0h ~ FFFFh - (X EEE R Z{E MCU FRIEME - & MCU FRIEHE SPBK 89 bank &5
< IN8E - RIE JBO REEER— Page(zK)VqﬂJEE%é LR X <= 7FFh)

(2). & MCU 2t SPBK B bank 5% Ih8E - RIMNR B IR B ROt B AIRIE S A1tk 7
BIRARRN bank i - ICE B compiler 2B BEIEEEE< ZAiEA—{E SPBK Hyf5

%
1B2EE

OP code EETT ESEE

JBO X IFACO=1, PC € X ;
If ACO 1= 1, PC ¢ PC+1

JB1
BESEN
BE—F5REEZ - IU{E machine cycle
1E<HAA :
= AC B bitl WARBESR 1 K BEXNE N —EESHRESHKE PC = X WAIEERT
B

YNSR AC W bitl WABEAZR 155 - BT F—EAUAES -

5f&C -

(1). X =0h ~ FFFFh * (X EEE R Z{E MCU FRIEME - & MCU KRIEH SPBK 89 bank &5
ZINEE - RIE JB1 REETER— Page(RK)ABKER - #ULLASF X <= 7FFh)

(2). & MCU 12t SPBK B bank 5% Ih8E - RIUNSR Bk IR B rO ROt B AIRIE S A1tk 5
BB/ bank FF - ICE B9 compiler 2 & B &£ 5 @15 < 2 R1iE A —{E SPBK B9f5

A
= °

IS

[ OPcode | ®Bxn SEle |
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JB1 X IfAC1=1,PC & X;
IfAC1!=1, PC < PC+1

—ZFuREES - W{E machine cycle -

ISR
2 AC B bit2 WARES 1 B BXEF—EESHRBESZHKE PC = X BMIHEEHRTT
BT

MR AC K bit2 WABREAFTR 1K - BAENT F—REMUULRIES

if5C :

(1). X = 0h ~ FFFFh - (X EZE R &M@ MCU fRIEME - & MCU KI2Ht SPBK B bank &
LIEE - RIE IB2 REEER— Page(zK)WEJEEE HLES X <= 7FFh)

(2). & MCU 12t SPBK B bank &< THEE - RUMNSR Bk EE B rOith p it 22 B RIS Itk 7
BB bank I - ICE B compiler 22 B EEEIE< ZR1EA—{E SPBK fi5

=
/LA

OP code E&TT BSEE

JB2 X IfAC2=1, PC € X ;
If AC2 1= 1, PC € PC+1

JB3
?E’%#v*:'

%EFF_T + I91& machine cycle -
EZERAA ¢
2 AC B bit3 WRBESR 1 K BT N —EESHRESHE PC = X WAIEERT
BZ

YNER AC W bit3 WRNBEAZR 155 - BT F—EAUAES -

af5C :

(1). X =0h ~ FFFFh * (X EEE R Z{E MCU FREME - & MCU FRIEH SPBK 89 bank &5
ZINEE - RIE JB3 REEER— Page(ZK)WE)EE%é B RS X <= 7FFh)

(2). & MCU #2fit SPBK B9 bank < ThAE - BUMNSRBkIE H ROt pO It 22 B AT S Itk 7
B AR/ bank 5 - ICE 8 compiler 22 B8 EE1E< 2RI A—{E SPBK H15

A
4
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ELR
OP code BET E2EME
JB3 X IFAC3=1,PC € X ;
If AC3!=1 PC € PC+1
JINZ

BT
BE—FREEZ & machine cycle -

ISR -
EACHABREASEROE  BXE N (EESHRESZHE PC = X WAL EHTES ;
MR ACHABEBESROE  BXEHT F—EMUNIES -

sfaC -

(1). X =0h ~ FFFFh - (X B#EBE KR Z{E MCU REME - & MCU KIiZ2ft SPBK B9 bank &
ZINEE - B INZ REETER— Page(2K) A BKER - #ILEREF X <= 7FFh)

(2). & MCU 2t SPBK #J bank 3§< 08t - RISNR B IR B ROt pu Azt 83 B gipyie < (it 7

BB/ bank I - ICE B compiler 22 B EEEIE< ZR1EA—{E SPBK #i5

-
IS
OP code BET E2EME
JINZ X IfAC!=0,PC & X
If AC=0, PC & PC+1
NV

ELREH -
BE—FcREEZ - TU{E machine cycle -

IR
2 ACHARESR 0K - BE M—EHESHRIEZHE PC = X (UAILERNITIES ;

WRACHABREASFR 0F - BT M—EUULNES -

FfRC :

(1). X =0h ~ FFFFh (X BZE R Z{E MCU RIEME - & MCU FRIZ2# SPBK 89 bank &5
2INEE - AIA JZ REEER— Page(2K)ABKIR - #UItEREF X <= 7FFh)

(2). & MCU 12t SPBK B bank 5% Ih8E - RIMNSR Bk IR B rOih RO AL B AIRIE S A1tk 5

BB/ bank [ - ICE B9 compiler 2 € B &£ 5 @15 < 2 R1iE A —{E SPBK #9f5

=
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ELR
OP code BET E2EME
3z X IfAC=0,PC € X ;
If AC1=0, PC € PC+1
JNC

ELEN
BE—FxREES - W& machine cycle -

ISR -
ECFHNRBEASEN1IEF BRAET—EESHREZHE PC = X WAL ERITIES ;
MR CFHRNBESR 1 - BXEHT F—EMULNES -

afRC ¢

(1). X =0h ~ FFFFh - (X BZEE KR Z{E MCU REME - & MCU KiZ2ft SPBK B9 bank &
ZINEE - BIE INC REEEE— Page(K)ABKIE - &UILEFF X <= 7FFh)

(2). & MCU 12t SPBK B9 bank 5% Ih8E - RIANRBKIE B ruith RO L B2 B BT < A1k 7

BRAEM bank i - ICE B9 compiler 2 & B &£ 35 E15< ZA1iE A —{E SPBK 1915

=
BLE)
OP code EST RS ENE
JINC X IFCF1=1,PC € X ;
If CF=1 PC €« PC+1
JC

ELREH -
BE—FcREEZ - TU{E machine cycle -

IR
2 CFHABESFSRN 1K - BalE F—ER<SHREZHE PC = X WU ERNTES ;

WR CFHABEAFR 1K - BT F—EULRIES -

FfRC :

(1). X =0h ~ FFFFh (X BZE R Z{E MCU RIEME - & MCU FRIZ2# SPBK 89 bank &5
2INEE - AIE JC REEER— Page(2K)ABKIR - #ULAF X <= 7FFh)

(2). & MCU 12t SPBK B bank 5% Ih8E - RIMNSR Bk IR B rOih RO AL B AIRIE S A1tk 5

BB/ bank [ - ICE B9 compiler 2 € B &£ 5 @15 < 2 R1iE A —{E SPBK #9f5

=
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ELR
OP code BET E2EME
JC X IfCF=1,PC €< X ;
If CF!=1, PC & PC+1
CALL

ELEN
BE—FxREES - W& machine cycle -

ISR -
HIEIREXNIES - ESHITERZLE NMEESHALLEES Stack - BXE N —EES
BHNRBEEZHE PC = X WA ERITIES -

EEC :

(1). X =0h ~ FFFFh - (X B#E R & MCU RIEME)

(2). & MCU 12t SPBK B bank 152 Ih8E - AIMIRBKIZ B ROt ROAr it B2 B RT3 < it 73

B AER bank I - ICE B compiler 2 & B8 TS EES 2RIl A—{E SPBK 5

=

(3). & MCU 12t SF2(X6=1)1 bank +§< IhaE - BIAIRBKIE B B9t RO A B B RTIE < U
13 B AER bank - ICE B compiler 2 & B EFE BRSSPI B R E—
bank FE R E AAIHE - T07E[R2RF B R/ bank EREA 5 BliEA SF2(X6=1)F1 IMP
HWMEES -

B
OP code EETT B2 EE
CALL X STACK € PC+1,
STACK pointer €& STACK pointer + 1,
PC &« X
JMP

ELEM
BE—FxREES - W& machine cycle -

<R
BELWTE  BE N —ERESBHOKEZHE PC = X WIEENTES -

AT -

(1). X =0h ~ FFFFh - (X BZE R Z{E MCU RIEME)

(2). & MCU 12t SPBK Y bank 15 < THEE - BIMNR BkiE B 9t RO A1t 22 B RIS S Arit o
BB bank I - ICE B compiler B E B8 EEEIE< 2RI A—1E SPBK 15

=
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(3). & MCU Rt SF2(X6=1)M bank 3§ Ih8: - RIMNR BKIE H rith BT B B BipI e < U
D BRI AER bank i - ICE 8 compiler 2 E B#i8 EEE< NI B X BE—
bank gyEERE AN - 10 ERRF EZR bank 1% & A7 BliEA SF2(X6=1)F] JMP
HMEES -

ELREA
OP code BEITT ELEME
JMP X PC € X
CPHL

BT
BE—FREEZ  U{E machine cycle -

I5E<ERAA :
2 HL WEMTAH(DBF7~IDBFO)MABEAER X HWREER  BXEEFHT N —E
IARIIES

R HL NENMITAH(DBF7~IDBFO)WABESR X NEREER - BAEE M EE<EH
SRHEIFTT NOP 5% -

LR

(1). X = Oh ~ FFh

(2). BRIER 7 TM8726 LISME A MCU E 15 < EHEIPAIIY{E machine cycle #AREEL N —{&
IHFESNIESBIAEF PANPERSK -

IBESREE
OP code BETT IESEE
CPHL X If IDBF7~0 =X, F—BiESEE#IT ;
If IDBF7~0 = X, F—{E{EZ A #.1T NOP
CPZR

ELEM
BE—F5REEZ - TU{E machine cycle -

e<anAR :

& ZR BEAITTAH(ZRBF7~ZRBFO AR EBEAER X WREER  BEXAFEEHRT I —E
IARIIES

MR ZR BENITTAH(ZRBF7~ZRBFO)MABRESN X WREER  BXEE F—EIESHE
HRAS&HIFIT NOP 5% -

FEAC ¢
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(1). X = Oh ~ FFh
(2). MCU ZEIESHEPRIIIE machine cycle BB E N — B IESHIES HIEEMA
P EREK -

IELREE -
OP code BEIT B EE
CPZR X If ZRBF7~0 I= X, F—{Ei§S I EE#HIT ;
If ZRBF7~0 = X, F—{EIEZS A # T NOP
CPHLH

BT
mMfE= cREE< - J\{E machine cycle -

?E?nﬁﬂﬂ
= HL B9 16-bit RBEEASZR X WREER -  BEXEEENT F—EUILNES ; 1R
HL B9 16-bit WABESN X WREER - B EE N —(EF<BHESEIHIT NOP 5% -

5T ¢

(1). X =0h ~ FFFFh - (X BZE R & {E MCU RIEME)

(2). MCU 215 BHEIDAY)\f@ machine cycle BiBE T — B IES IS BEE =
FTEMTEREK -

EAzhH

B<n nl:l/
OP code BET ELEE
CPHLH If IDBF !1= X, F—@{E<LIEFEHNIT ;
SETDAT X If IDBF = X, F—E5< XA #7T NOP
CPZRH

ELEMN
M{EFcREE<S - J\{E machine cycle -

IR
= ZR B9 16-bit RBREAEFR X REER B LESHT F—EULNE<S ; IR
ZR B 16-bit WABEFIN X WREER - BAEE N —EEFE<HBHRFIHT NOP 52 -

EEC -

(1). X =0h ~ FFFFh - (X BEE R & & MCU R1&ME)

(2). MCU AE?E%?@ﬁH¢E’\J)\ﬂE machine cycle BB~ —EMIHES KIS BHAELF
PR P ERS

-4

k=111

Bk
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OP code BET IELEE

CPZRH If ZRBF I= X, F—{E{5 S EEHIT ;

SETDAT X If ZRBF = X, N —E{5< A #F1T NOP
CAC

BT
ZFuRERES - WES/)\{&@ machine cycle -

E<HA :
S EZEEZENEBRATIES  BELPILURERS 16 BAREIEAL - WH
&iE AC AR EACRERFIURIRIZ AL -

ELEHETT X WERRES P o HEIEIRZ AR (X+1) -
&2 AC<=X ¥ - MCU Eh&#& N —EIESTHAIIL(PC+X+2)EFRI STACK & - A% AC &
Fr FERRIFZ NI ELA program counter 1B FiE< EE % )\ @ machine cycle -

2 AC>X 5 - MCU AEFIEEREIZZT - REi N —EIESHL(PC+X+2)& A program
counter & - 51BN MEZLEEAAUE machine cycle -

5T ¢

(1).X=0~Fh -

(2). Addr(X) = Oh ~ FFFFh - (X E&E R =B MCU 8 ME)
(3). MCU Z 355 #9)\ @ machine cycle Bi B = Fr AR P ETEE>

B2 :
OP code EST BELEME
CAC X If AC <= X,
SETDAT Addr(0) PC=Addr(AC),
SETDAT Addr(1) STACK €& PC +X + 2,
: : STACK pointer € STACK pointer +1;
SETDAT Addr(X) If AC > X,
PC & PC+X+2;
JAC

BN
ZFREES - WESL)\ & machine cycle -

IR
S EZEEENEANRES  BELPINURERS 16 EARNBERMUL - WEIKE

AC AR EICRE L ER B E’Jiﬂjﬁzﬂt
52 ER T X WERRES P HBIER B AUILRIABE(X+1) -
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= AC<=X ¥ - MCU €18 HAI AC ABEFTHERIEAIILE A program counter & -
1B M e EEI% )\ {E machine cycle -

=2 AC>X F - MCU &1 M —{EE<rfUitE A program counter & - IE1ER NMEZS MBS
701@ machine cycle -

EEAC -

(1).X=0~Fh -

(2). Addr(X) = Oh ~ FFFFh - (X E&ERZE MCU R8T E)

(3). MCU EE15<#9)\{E machine cycle HiRE =R AR EE K -

A
OP code EET ESEE
JAC X If AC <= X,
SETDAT Addr(0) PC < Addr(AC);
SETDAT Addr(1) If AC > X,
: : PC &< PC+X+2;
SETDAT Addr(X)
RTS

B

B—FREEZ  [U{E machine cycle -

B ERA
i BRI RE T -
R<RE)
OP code E&TT BSEE
RTS STACK pointer € STACK pointer — 1
PC & STACK
94 tenx technology, inc.

Preliminary Rev.1.1, 2023/02/14



Advance Information UM-4BITinstructions_C

2-10. RAM Page/ROM banki&EEZ
(RAM Page/ROM bank Setting Instructions)

SRY

BN
B—FxREES - TUE machine cycle, compiler EREZ -

1E<AA :

AMAESESITPM X 2KEE Ry memory Y page 18 - NP ER Ry RN AR L
BEAIIE($0N ~ $IFFFh) SR - & compiler 23R Ry BIAIILABAR initial page BUEEE -
AlEBHEZIEZSAIEA SRY 15 - MIERENEEEIE#EMN Ry page FFHER! -

E7% page 7 472 Ry Y initial page @+ tNRBFIESTPH Ry ®ER 0~FH K - BIFRTRIESE
£ Ry page 0 PFEVER - Compiler iBEZIEZ ZAIEA “SRY 0" 15% »

sfaC :

(1). X =0h ~ 6h, 8h ~ 1FFh - (X EZE KR Z & MCU RIEME)

(2). Ry memory B initial page 2 7£ page 7 (Ry=70~7Fh)

(3). MCU EEIESEEA P AIIIE machine cycle HiE & N —EIIESIES B E =
FRBRSEEK -

BSREE
OP code E&TT BSEE
SRY X Ry page number < X
ERY
BT :

BE—FcREEZ - TU{E machine cycle -

BE<ERAE :
FMAESES LT X KEE Ry memory B9 page 1B - H Page B —BE#RFAE - BR3F
MITHE—1E ERY IS 2KIEX page 1B - SEF 1T CLPG X 15T (BRE X1=1)2REZFRERE -

BERXHITEMT—E ERY - ERX Zi2 ELZ 15§<% - MCU IWEZ LB DPETRRTS - W7B
E3FIA Ry - Rx UK Lz page MIER EfEBR 2 B 4 Z k18 P R AR TS -

afRC :
(1). X =0h ~ 6h, 8h ~ 1FFh - (X BZE KR Z & MCU RIZME)
(2). XA SJ#E memory page FRHIE B F7FEY initial page #Y data RAM &} -
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S
OP code EST ELEF
ERY X Ry page number < X
EZE Ry page number
2 PRrERSPET AR TS
SRX

BT
BE—F55REEZ - TU{E machine cycle - compiler EF1E% -

E<RAA :

FMAESERETTH X REEE Rx memory B page 1B - T2 P HEAH Rx WAL XA
BENIHE($0N ~ $IFFFh)ZRHEHL - & compiler 3538 Rx FIMIHEAREAR initial page BIEEE -
AIEBEEZIEZHIEA SRXIES - UEENEEE EFER Rx page P FEVER] -

A0 :

(1). X =1h ~ 3Fh - (X E£BE R =1{E MCU #R1EME)

(2). Rx memory B initial page 27E page 0(Rx=00~7FH) -

(3). MCU EEIESHEITAHIIYE machine cycle HiIE N —EiIESHIES B E =
FRBMSPEEK -

B HA
OP code ESET RS ENE
SRX X Rx page number & X
ERX

B

B—F5REEZ  [U{E machine cycle -

1E<HAA :

FMAESESE LT X KEE Rx memory B page & - H Page B —EBE#FAE - [RIE
175 —E ERX I5Z2RIEX page B @ L@ 1T CLPG XI5 (R E X0=1)REEIR&E -

BAATHEM—E ERY - ERX 22 ELZ 5<% - MCU BERIEFIANTPEIRT - MR
ZEIFFE Ry © Rx LAK Lz page MR TEfRRR 2 1B 7 & W18 P EfAR TS -

afRC :
(1). X =1h ~ 3Fh - (X E#ERZ{E MCU REME)
(2). A TI7E memory page PRHIE B 7Z B initial page BY data RAM & -
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BRLHA
OP code EST ELEF
ERX X Rx page number < X
EZE Rx page number
2 PRrE RSP ER AR S
SLZ

BELEN
BE—FxREES - W& machine cycle, compiler EFAES -

E<RAA :

MAESERTTFH X REE Lz memory B page B - EENPHEA Lz MU HELL
BEIHE(S00h ~ $7Fh) 2RI - & compiler 8237 Lz BIMIIEABAR initial page BIEEE -
AIEBEHEZIESHIMA SLZIES - MIEERNBETEIEMHEM Lz page T HEEER] -

A0 :

(1). X=1h ~ 3h - (X E&8E R ZE MCU R1Z M E)

(2). Lz memory B initial page Z7E page 0

(3). MCU EEIESHEITAIIYE machine cycle HiIEE N —EUHIESHWIES B EFEFA
RIPERESK -

B HA
OP code ESET RS ENE
SLZ X Lz page number < X
ELZ

B

B—F5REEZ  [U{E machine cycle -

1E<HAA :

FMAESESE LTI X 2KEEE Lz memory #J page & - B Page B —BE#FA%E - BRIE
W1TH—ME ELZ 352 2R1EX page B - L@ 1T CLPG X IEZ (R E X2=1)REEFR&E -
B TEEI—E ERY - ERX & ELZ 5<% - MCU MEZE LB TERTE - WA
£2FTA Ry » Rx LUK Lz page HIER ERRIR 2 B 7 SR 1E PETRTS -

ALRC ¢
(1). X=1h~3h - (X BEERZE MCU RIEME)
(2). XA J7E memory page PRHIE B F7FEY initial page #Y data RAM &1 -

OPcode |  BEx | G |
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ELZ X Lz page number € X
B %E Lz page number
2 BRI TP ER IR 7S
CLPG

BSEY
B—FuREES - W@ machine cycle -

*El?nﬁﬁﬂ
IlE—3 < 0l li#& ERX, ERY, ELZ E15< a8 ER page number EIERERR - 1 B ZEFTAR
ch R AR 5 B SEAF -

HUnERNH RGN T

\,—u ot —

BEIT X X0=1 X1=1 X2=1

WATENE IR ELZ BURRTE BRER ERY RURRTE fRER ERX RURRTE

F¥EC
X2 TR EE T XHIMSB - X0 XFREE T XA LSB °

OoP code BEIT B ENME
CPLG X f2FR ELZ FUERTE € X0=1
B2PR ERY FYRRE € X1=1
B2l ERX FIERE € X2=1
SPBK

BSEH
BE—F 75 REES - TU{E machine cycle, compiler 2FE1E% °

?El?nﬁﬁﬂ

FMAESERTFMN X Xu £ Program ROM HJ bank 18 - & Compiler E#R:Z2 VA8
h 53R JMP, CALL SEIRIES A BRINMIE bank BEFZIES BRI bank ERER - EEE)
EZIE< ZR11EA SPBK ?E%\ - DUEZEE T BES0 IEMERO Bk IR E B A9 AL -

3RC :

(1). X =00h ~ 1Fh(X B E R Z1{E MCU #REME)

(2). MCU % EF%\E,HHEPE’\J@1 machine cycle BB N —EN I IS HWIES BHAEFAMA
B R 35

BRMEE
OP code EET BELEMF
SPBK X Program ROM bank number < X
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2-11. Timer¥§< (Timer Instructions)

TMS, TMSX
BLREM

BE—F75REES - TU{E machine cycle, 4/8 bits data transferred -

15<ER0A -

IESESEITTTH immediate data(X) - HL Frig@/y table ROM RA{E - AC LUK Rx Fita@
A data RAM ABE AL IE 6-bit TMR1 B clock source LUK timer UZESR1E - I8 4E
2% TMR1 ZFIAENTE -

EEE< REEARERE 6-bit B TMR1 -

SIEATTT A0SR E (E B RO TNAER B AN T Fm -

Select clock(CS3~0) Pre-set data of timer(CT5~0)
OPCODE CS3 | €S2 | ¢cs1 | ¢cso | c15 | cT4 |[CT3 CT2 CT1 CT0
TMSX X 0 X8 X7 X6 X5 X4 X3 X2 X1 X0
TMS Rx 0 0 AC3 | AC2 | AC1 | ACO | (R¥)3 | (RX)2 | (RX)1 | (RX)0
TMS @HL 0 0 TD7 | TD6 | TD5 | TD4 | TD3 TD2 TD1 TDO

2520 6-bit TMR1 A9 clock source FIEEEF = :

Bit setting in instruction
CS3 CS2 CS1 CSO clock source of timer 1
0 0 0 0 ~PH9
0 0 0 1 ~PH3
0 0 1 0 ~PH15
0 0 1 1 FREQ
0 1 0 0 ~PH5
0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13

EEA TMSX IELHEZLL immediate data( X )EFERE TMR1 B9 clock source MK
FERRE -

#FEH TMS Rx 55 RBZ L, Rx Fiigaf data RAM RBEL K AC WABERETE TMR1
A clock source LA K FE81E °

#fEA TMS @HL 18I EL HL FriE@pY table ROM RBERAKEEE TMR1 9 clock
source DI K TEER1E -

Ff5C :

(1). TMS# @QHL B ZEREIESHEREBH B HLWAREM 1 -
(2). Rx TE:8E LB DB Rt -

(3). X =0 ~ 1FFh -

BSREE
OP code EST B ENE
TMS Rx Preset initial data < (AC1, 0), ((Rx)3 ~ (Rx)0)
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Selection of clock source € (AC3, 2)

T™MS @HL Preset initial data < T(@HL)5 ~ T(@HL)0
Selection of clock source € T(@HL)7 ~ T(@HL)6
TMS# @HL Preset initial data < T(@HL)5 ~ T(@HL)0
Selection of clock source € T(@HL)7 ~ T(@HL)6
HL < HL+1

TMSX X Preset initial data < (X5 ~ X0)

Selection of clock source < (X8 ~ X6)

T1XH, TIRH, T1TH
BSEY -
TiTH : E—FxREHES - W@ machine cycle - 16-bit data transferred -

TIRH : MEZTREES - /@ machine cycle - 16-bit data transferred -
T1XH : MfE=tRE]E< - /& machine cycle -

I5<ER0A :

IE2 =L SETDAT Fris& €AY immediate data(SD) - @HL FrigEAY table ROM AREDL
= Rx FrfE[@RY data RAM ABEREZE 6-bit TMR1 HY clock source B timer FUTEEZ(E -
IBSER % TML SHIMRENE -

BRY STE X1,0=01 Z4MEETE< RAEAZERE 6-bit B9 TMRL1 -

BEUTHREEBEEHBIINEERN MR | (FRPARILAIERE U TR RZAUITAY
2 EEE I LUBRER)

Select clock(CS3~0) Pre-set data of timer(CT5~0)
OPCODE [ CS3 | CS2 | CS1 | CSO | CT5 | CT4 | CT3 | CT2 CT1 CTO
T1XH
SETDAT SD SD15 | SD14 | SD13 | sD12 | SD11 | SD10 | SD9 | SD8 SD7 SD6
TITH@HL | TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 TD7 TD6
Select clock(CS3~0) Pre-set data of timer(CT5~0)
OPCODE [ CS3 | CS2 | CS1 | CSO | CT5 | CT4 | CT3 | CT2 CT1 CTO
T1RH Bit3 Bit2 Bitl BitO | Bit3 | Bit2 | Bitl | Bit0 Bit3 Bit2
SETDAT RX|(Rx)15]| (Rx)14 | (Rx)13| (Rx)12 |(Rx)11|(Rx)10| (RX)9 | (RX)8 (Rx)7 (Rx)6
Rx address Rx(RAM fizdlt bit1,0=11) Rx(RAM fizilk bit1,0=10) Rx(RAM fiziit bit1,0=01)

BEEIES HREEE 6-bit EILAY TMR1 & 7 oJ LU E Ctm1=CX/CX2/INT B& - SD5~SDO,
TD5~TDO P K (Rx)5~(Rx)0 IR EEBAEZFZE TMRL 9B {E -

TMR1 KB RBEHIT STE I§SRTE X1,0=01 IS A0 AL 12-bit timer - EFF TIX/R/TH 3§
< SD/(Rx)/TD11~0 B2 CT11~0 ¥ &R % A& At 81 TMR2,3 12-bit timer 4H[E] - B EAI7THY
HEEAEHNENINEEEBE MM IR

OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)
T1XH SD15 | SD14 | SD13 | SD12 | SD11 | SD10 | SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO
SETDAT SD
T1TH @HL TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO
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OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)

T1RH Bit3 | Bit2 | Bitl | Bit0 | Bit3 | Bit2 | Bitl | Bit0 | Bit3 | Bit2 | Bitl | BitO | Bit3 | Bit2 | Bitl | BitO

SETDATRX |(RX)15|(RX)14|(RX)13|(RX)12|(RX)11|(RX)10|(RX)9|(RX)8[(RX)7|(RX)6|(RX)5|(RX)4|(RX)3|(RX)2|(RX)1|(RX)0

Rx address Rx(RAM fiZilt bit1,0=11) Rx(RAM fiZilf bit1,0=10) | Rx(RAM firtlt bit1,0=01) | Rx(RAM fiZilt bitl,0=00)

T 25708 6/12-bit TMR1 B clock source BIEEEA T :

Bit setting in instruction

CS3|CS2|CS1|Cso0 |clock source of timer 1
0 0 0 0 ~PH9
0 0 0 1 ~PH3
0 0 1 0 ~PH15
0 0 1 1 FREQ
0 1 0 0 ~PH5
0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13
1 0 0 0 CX
1 0 0 1 CX2
1 0 1 0 INT

EfEF TIXH 5L E L SETDAT FE& ERY immediate data(SD E1##:RE TMR1 B9 clock
source DIKFERRE -

EfEF TIRH 5%/ - SETDAT FTsRER Rx M REMEN TS HAMKE - WHE Rx
(RAM 11l bit1,0=00), Rx (RAM firilt bit1,0=01), Rx (RAM fiZilt bit1,0=10), Rx (RAM fiziit
bit1,0=11)ELE it % data RAM [EFRFEEY 16-bit WERKEE TMR1 B clock source
PIR a8 -

EFER TITH 5SREZH@HL B LSB REgiE - W H L @HL(Table ROM fizit bit0=0),
@HL(Table ROM fiIdlt bit0=1)AYEE L E table ROM [ERF:EEY 16-bit FE KRR E
TMR1 B9 clock source LA X FE:81E °

sfaC :

Q). TATH# B ZERESHEREENFT HLWASEML -

(2). SD = 0 ~ FFFFh

(3). Rx EFBE LW AR IS I sR ik -

(4). MCU E7£)\{& machine cycle i< EHA B T FFAAN T ER

S SE;S

A< mAa/
OP code EST HLEF
T1XH Preset initial data < (SD11 ~ SD6/0) if STE X1,0# /=1
SETDAT SD Selection of clock source € (SD15 ~ SD12)
T1TH @HL Preset initial data < T(@HL)11 ~ T(@HL)6/0 if STE X1,0# /=1
Selection of clock source € T(@HL)15 ~ T(@HL)12
T1TH# @HL Preset initial data € T(@HL)11 ~ T(@HL)6/0 if STE X1,0# /=1
Selection of clock source €< T(@HL)15 ~ T(@HL)12
HL € HL +2
T1RH Preset initial data €< ((Rx)11 ~ (Rx)6/0) if STE X1,0# /=1
101 tenx technology, inc.
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| SETDAT | RX |Selection of clock source €< ((Rx)15 ~ (Rx)12) |

T™M2, TM2X

BT
BE—F 55 REEZ - TUE machine cycle - 4/8 bits data transferred °

e <A

}avi*r_zﬂlﬂﬁﬁq EH immediate data(X) - @HL Ff&[E@H) table ROM RAAE - AC LUK
Rx FrigM@AY data RAM ARECI DA E 6-bit TMR2 BY clock source BUK timer BY
TERRE - IS E R 2% TMR2 ZRAKENE -

EiEE< RBEANERE 6-bit BY TMR2 -
BEN TR EEEE B ERYINBEEIRN MR ¢

Select clock(CS3~0) Pre-set data of timer(CT5~0)

OPCODE Cs3 Cs2 Cs1 CSs0 CT5 | CT4 CT3 CT2 CT1 CT0
TM2X X 0 X8 X7 X6 X5 X4 X3 X2 X1 X0
TM2 Rx 0 0 AC3 AC2 | ACl1 | ACO (RX)3 (Rx)2 (Rx)1 (RX)0

TM2 @HL 0 0 TD7 TD6 TD5 | TD4 TD3 TD2 TD1 TDO

TFE:R8B 6-bit TMR2 A9 clock source BIEEEF T :

Bit setting in instruction
CS3|CS2 | CS1 | CSO |clock source of timer 2
0 0 0 0 ~PH9
0 0 0 1 ~PH3
0 0 1 0 ~PH15
0 0 1 1 FREQ
0 1 0 0 ~PH5
0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13

EFER TM2X X 82 ELL immediate data( X )E#EHRE TMR2 B clock source PR
FaRR1E -

HFEH TM2 Rx I6SBE L Rx Frte@M data RAM ABELIK AC MABERKETE TMR2
B clock source DI K FEZR1H -

EER TM2 @QHL IESHEDI@HL FriE@M table ROM AEEREE TMR2 BY clock
source DI K TEER1E -

FEEC ¢

(1). TM2# @QHL B ZEEIESEREBSHE HLWASREML -
(2). Rx 8% B2 DUB S st AR st

(3). X =0 ~ 1FFh
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BSREE
OP code EETT ESEE

T™M2 Rx Preset initial data < (AC1, 0), ((Rx)3 ~ (Rx)0)
Selection of clock source < (AC3, 2)

T™M2 @HL Preset initial data < T(@HL)5 ~ T(@HL)0
Selection of clock source < T(@HL)7 ~ T(@HL)6

TM2# @HL Preset initial data < T(@HL)5 ~ T(@HL)0
Selection of clock source €< T(@HL)7 ~ T(@HL)6
HL < HL+1

TM2X X Preset initial data < (X5 ~ X0)
Selection of clock source € (X8 ~ X6)

T2XH, T2RH, T2TH

BT

T2TH : E—F xREHES - TE machine cycle - 16-bit data transferred -
T2RH : MEZTREES - /@ machine cycle - 16-bit data transferred -
T2XH : MfE=tRE]E< - /& machine cycle -

IELHAA

5% ™ SETDAT FisRER immediate data (SD) -+ @HL FriE@AY table ROM ARE - Rx Fir
5119 data RAM AAE o] LIFAREZXE 12-bit 22 6-bit TMR2 B9 clock source P& timer B9

TRE - IELAERZE TMR2 SHIKENF -
BEN TR EBEEE R ERYIIBEEIRN MR ¢

OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)
T2XH SD15 | SD14 | SD13 | SD12 | SD11 | SD10 | SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO
SETDAT SD
T2TH @HL TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO
OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)
T2RH Bit3 Bit2 Bitl Bit0 Bit3 Bit2 | Bitl | Bit0 | Bit3 | Bit2 | Bitl | BitO | Bit3 | Bit2 | Bitl | BitO
SETDAT RX |(RX)15|(RX)14|(RX)13|(RX)12|(RX)11|(RX)10|(RX)9|(RX)8|(RX)7|(RX)6|(RX)5|(RX)4|(RX)3|(RX)2|(RX)1|(RX)0
Rx address Rx(RAM fizilt bit1,0=11) Rx(RAM fiZilt bit1,0=10) | Rx(RAM {1t bit1,0=01) | Rx(RAM 11t bit1,0=00)

EELIESARETE 6-bit LW TMR2 % 7 o] LAEIE Ctm2=CX/CX2/INT/XCLK #¥ -

SD11~SD6, TD11~TD6 LUK (Rx)11~(Rx)6 IR EEAZFZE TMR2 RIENE -
T ZR:2A8 12-bit 22 6-bit TMR2 B clock source FIEZEF T :

Bit setting in instruction
CS3|CS2|CS1 | CSO |clock source of timer 2
0 0 0 0 ~PH9
0 0 0 1 ~PH3
0 0 1 0 ~PH15
0 0 1 1 FREQ
0 1 0 0 ~PH5
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0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13
1 0 0 0 CX
1 0 0 1 CX2
1 0 1 0 INT
1 0 1 1 ~XCLK

EFEF T2XH I5< - SETDAT FisR &R immediate data(SD)TJ B #:%E TMR2 B9 clock
source LUK FERRE -

TEfEF T2RH 5SS - SETDAT FIsR ER Rx it &R EME U T E R AMKIE - IWH Rx
(RAM il bit1,0=00), Rx (RAM fiz3it bit1,0=01), Rx (RAM i3t bit1,0=10), Rx (RAM firlt
bitl,0=11)RVEZE ML= data RAM [EIRFEEY 16-bit WERIKEE TMR2 #J clock source
PIKFERRE -

FER T2TH SR EH@HL A LSB Risie - W B @HL(Table ROM fizit bit0=0),
@HL(Table ROM fiziit bit0=1)AYiE A& it % table ROM :EHY 16-bit FIERIZKERE TMR2 B9
clock source LUK TERRE -

afRC ¢

(1). T2TH# E’meimﬁ’v‘%%%ﬁbﬂa HLRASEML -

(2). Rx TE#8/A LA B DUABEI it SR 4t

(3). SD =0 ~ FFFFh *

(4). MCU & 1£)\{& machine cycle WiE< BB & FFI AN e
(5). Ctm2=XCLK BRIR7AB TM87ML28 1% -

BRMEE !
OP code EST BELEME
T2XH Preset initial data < (SD11 ~ SDO0)
SETDAT SD Selection of clock source € (SD15 ~ SD12)
T2TH @HL Preset initial data < T(@HL)11 ~ T(@HL)O0
Selection of clock source € T(@HL)15 ~ T(@HL)12
T2TH# @HL Preset initial data < T(@HL)11 ~ T(@HL)0
Selection of clock source < T(@HL)15 ~ T(@HL)12
HL € HL+2
T2RH Preset initial data < ((Rx)11 ~ (Rx)0)
SETDAT Rx Selection of clock source €< ((Rx)15 ~ (Rx)12)
TM3, TM3X

=t b .
RS -
B—F 575 REHES - [UE machine cycle - 4/8 bits data transferred °

IR
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IESEEITTPFIRER immediate data(X) - @HL FriSEAY table ROM REE + AC IR
Rx Frigm@AY data RAM ARMECI P AR E 6-bit TMR3 BY clock source BUK timer BY
FERRE - 154K 2% TMR3 ZRBEE -

EEE< REEFREE 6-bit B9 TMRS3 -
BENMN TR CELEESENINEEEIBIN N~

Select clock(CS3~0)| Pre-set data of timer(CT5~0)
OPCODE |CS3|CS2|CS1|CS0|CT5|CT4|CT3 | CT2 | CT1 | CTO

TM3XX | 0 | X8| X7 | X6 [ X5 ]| X4 | X3 | X2 | X1 | X0

TM3Rx | 0 | 0 |AC3|AC2|AC1|ACO|(RX)3|(RX)2/(RX)1|(RX)0

TM3@HL| O | O |[TD7|TD6|TD5|TD4| TD3 | TD2 | TD1 | TDO

T 257 AE 6-bit TMR3 B9 clock source HIER EA T -

Bit setting in instruction
CS3 | CS2 | CS1 | CSO | clock source of timer 3

0 0 0 0 ~PH9
0 0 0 1 ~PH3
0 0 1 0 ~PH15
0 0 1 1 FREQ
0 1 0 0 ~PH5
0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13

EFER TM3X X 1I52HF © immediate data( X Y2 EZERE TMR3 9 clock source BIK
FERRE -

#FEA TM3 Rx 5L E L Rx Frfg@m data RAM ABELIK AC WABEREZE TMR3
A clock source DI K& FE:E1E -

HEA TM3 @QHL 15<SHE I @HL FriEmAY table ROM ABEREE TMR3 B clock
source LI X TEERE -

Ff5C -

(1). TM3# @QHL B ZEEIESHEREBSHE HLWASREML -
(2). Rx E:BE L BR USSRt -

(3). X =0 ~ 1FFh

BYRE
OP code EETT BT EE

TM3 Rx Preset initial data < (AC1, 0), ((Rx)3 ~ (Rx)0)
Selection of clock source €< (AC3, 2)

T™M3 @HL Preset initial data < T(@HL)5 ~ T(@HL)0
Selection of clock source € T(@HL)7 ~ T(@HL)6

TM3# @HL Preset initial data < T(@HL)5 ~ T(@HL)0
Selection of clock source € T(@HL)7 ~ T(@HL)6
HL < HL+1

TM3X X Preset initial data < (X5 ~ X0)
Selection of clock source & (X8 ~ X6)
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T3XH, T3RH, T3TH
ELEM

T3TH
T3RH
T3XH

e <A

 B—PTEMIES
 MEPTREES
 MEPTREIES

V9{& machine cycle - 16-bit data transferred -
- J\{@ machine cycle - 16-bit data transferred -
- J\{&@ machine cycle -

BELH SETDAT FTE& EAY immediate data(SD) - @HL FiE@AY table ROM AREZZE Rx
Frg@pY data RAM ABE T LIFAREEE 12-bit 22 6-bit TMR3 BY clock source PAK timer
RUREHATE - IES A R 2% TMR3 ZHIMRENE -

FEMN TR EBEEHERNINEGEEZEIRI MR :
OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)
T3XH SD15|SD14 |SD13|SD12|SD11|SD10|SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO
SETDAT SD
T3TH @HL |TD15|TD14|TD13|TD12|TD11|TD10|TD9|TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO
OPCODE Select clock(CS3~0) Pre-set data of timer(CT11~0)
T3RH Bit3 | Bit2 | Bitl | Bit0 | Bit3 | Bit2 | Bitl | Bit0 | Bit3 | Bit2 | Bitl | BitO | Bit3 | Bit2 | Bitl | Bit0
SETDAT RX|(RX)15|(RX)14|(RX)13|(RX)12|(RX)11|(RX)10|(RX)9|(RX)8| (RX)7|(RX)6|(RX)5 | (RX)4 [ (RX)3|(RX)2|(RX)1|(RX)0
Rx address | Rx(RAM firl bit1,0=11) | Rx(RAM fiil bit1,0=10) |Rx(RAM fiZiit bit1,0=01)|Rx(RAM fiziit bit1,0=00)
SELESHRRE 6-bit RIUW TMR3 % 7 oJLIEEE Ctm3=CX/CX2/INT/XCLK FF -

SD11~SD6, TD11~TD6 LR (RX)11~(RX)6 KSR EELE

E’?ﬁﬁ
=i

NEERAR 12-bit 22 6-bit TMR3 A clock source 2 EA T :

Bit setting in instruction

CS3|CS2|CS1|CSO |clock source of timer 3
0 0 0 0 ~PH9
0 0 0 1 ~PH3
0 0 1 0 ~PH15
0 0 1 1 FREQ
0 1 0 0 ~PH5
0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13
1 0 0 0 CX
1 0 0 1 CX2
1 0 1 0 INT
1 0 1 1 ~XCLK

TEfEMA T3XH 15

clock source DI EEIR1E -

ZHF - SETDAT FIERER immediate data (SD) D] E#3

TMR3 BIEH1E -

S TMR3 HY

Preliminary
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TEfEF T3RH 15<HF - SETDAT FIsR ER Rx At R EME U TE R AR - IWHI Rx
(RAM i1l bit1,0=00), Rx (RAM fiz3it bit1,0=01), Rx (RAM fiI3lt bit1,0=10), Rx (RAM firlt
bitl,0=11)REZE MU= data RAM [EIRFEEY 16-bit WERIKEE TMR3 # clock source
PUREYRTE -

EFER T3TH IBESHREB@HL B LSB RisiE - W H M @HL(Table ROM fiziit bit0=0),
@HL(Table ROM fir#lt bit0=1)RyZEE&E il = table ROM EfFEH 16-bit FERIZREEE
TMR3 Y clock source DA K EEYR1E -

FIRC -

(1). T3TH# NEB ZETEESHAREBEF HLWABEML -
(2).SD =0~ FFFFh

(3). Rx EFE /A LA DB EI AT AL 2R H ot -

(4). MCU &7£)\f@ machine cycle 5 < BHARA I E A P EE>
(5). Ctm3=XCLK BRIR7 TM87ML28 ZiE -

BYRA
OP code EST BELEMF
T3XH Preset initial data < (SD11 ~ SDO0)
SETDAT SD Selection of clock source € (SD15 ~ SD12)
T3TH @HL Preset initial data < T(@HL)11 ~ T(@HL)O0
Selection of clock source € T(@HL)15 ~ T(@HL)12
T3TH# @HL Preset initial data < T(@HL)11 ~ T(@HL)O0
Selection of clock source €< T(@HL)15 ~ T(@HL)12
HL € HL +2
T3RH Preset initial data < ((Rx)11 ~ (Rx)0)
SETDAT RXx Selection of clock source € ((Rx)15 ~ (Rx)12)

RTM2L, RTM21, RTM1H, RTM3L, RTM31
BSEH
BE—F 75 REHEZ  TUE machine cycle - 4-bit data transferred -

?El?nﬁﬂﬂ
B#E TMR1-TMR3 321t 18-bit W EEFa PENHANWARELFEFE Rx IEEH
data RAM i3t LA K AC -

PNRGIPSEIE L BESEEARE timer AR ENHER .

6-bit Content of 6-bit TMR1 Content of 6-bit TMR3 Content of 6-bit TMR2

TMR1/2/3

)231’ S_T(';g Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

12/6-bit Content of 12-bit TMR2 Content of 6-bit TMR3 Content of 12-bit TMR2
TMR2/3 by,

Xlsg[/'m Bit11|Bit10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

6/12-bit Content of 12-bit TMR3 Content of 12-bit TMR3 Content of 6-bit TMR2

TMR2/3by| | ol ara | oo | aie | owe | ool aie | ors | ot | ain | owe | i | o | ors | ok | o
sTM |Bitl1|Bitl10| Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
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X1,0=10

18-bit

Content of 18-bit TMR2

Content of 18-bit

TMR2

Content of

18-bit TMR2

TMR2 by
STM
X1,0=11

Bit11

Bit10| Bit9 | Bit8 | Bit7

Bit6

Bit17|Bit16(Bit15|Bit14

Bit13|Bit12| Bit5 | Bit4

Bit3

Bit2 | Bitl | BitO

RTM2L

(RX)3|(RX)2[(Rx)1|(Rx)0

RTM21

(RX)3|(RX)2

(Rx)1|(Rx)0]

RTM1H

(RX)3|(RX)2|(Rx)1|(Rx)0

RTM3L

RTM31

(RX)3|(RX)2|(Rx)1|(Rx)0

(Rx)3|(Rx)2(Rx)1(Rx)O

K& E TM87ML28 T LR STE 185 0l3#1E TMR1/2/3 BIMEIIIEE & 12-bit timer - #IR
ftH STE 1§< 52 E X2=1 OJ{Ji%{8 RTM1H/RTM31/RTM21 I§< P REAZEE TMR1 bit5~0

A B

A EEULIER 12-bit timer & CT11~6 WARE - MERTE STEES

B9 X1,0=01

£ TMR1 ZERRAY 12-bit timer B% - & H STE 15< 32 E X2=1 BRIE# RTM2L/RTM21 6%
thJRAFEH TMR2 bit5~0 WAB BT TMRL iERE 12-bit timer &P CT5~0 WAS1E -

TRIEFABE1ETE STM&STE

EA[E) timer AR ERIH B -

Eat—

ax AE

HE&MIAEMIT STE I8 R E

X2=0/1 &

Es < RES0E

6-bit TMR1,2,3 by
STM/STE X1,0=0/0

Content of No-Use 6-bit Counter

Content of 6-bit TMR1

Content of 6-bit TMR3

Content of 6-bit TMR2

cs|cafca|calci]co

cs|cafca|calci]co

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/6-bit TMR1/2,3 by
STM/STE X1,0=0/1

Content of 12-bit TMR1

Content of 12-bit TMR1

Content of 6-bit TMR3

Content of 6-bit TMR2

cii|cio|co|cs|c7]|ce

cs|cafca|calci]co

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/6bit-TMR2/1,3 by
STM/STE X1,0=0/2

Content of 12-bit TMR2

Content of 6-bit TMR1

Content of 6-bit TMR3

Content of 12-bhit TMR2

cii|cio|co|c8|c7]|ce

cs|cafca|calci]co

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/6bit-TMR3/1,2 by
STM/STE X1,0=0/3

Content of 12-bit TMR3

Content of 6-bit TMR1

Content of 12-bit TMR3

Content of 6-bit TMR2

cii|cio|co|c8|c7]|ce

cs|cafca|calci]co

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/6bit-TMR2/3 by
STM/STE X1,0=1/0

Content of No-Use 6-bit Counter

Content of 12-bit TMR2

Content of 6-bit TMR3

Content of 12-bhit TMR2

cs|cafca|calci]co

cii|cio|co|c8|c7 ]| cCe

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/12bit-TMR2/3 by
STM/STE X1,0=1/3

Content of 12-bit TMR3

Content of 12-bit TMR2

Content of 12-bit TMR3

Content of 12-bhit TMR2

cii|cio|co|c8|c7]|ce

cii|cio|co|c8|c7]|ce

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/6bit-TMR3/2 by
STM/STE X1,0=2/0

Content of No-Use 6-bit Counter

Content of 12-bit TMR3

Content of 12-bit TMR3

Content of 6-bit TMR2

cs|cafca|calci]co

cii|cio|co|c8|c7]|ce

cs|calcs|cafci]co

cs|calca|ca|ci]|co

12/12bit-TMR3/2 by
STM/STE X1,0=2/2

Content of 12-bit TMR2

Content of 12-bit TMR3

Content of 12-bit TMR3

Content of 12-bhit TMR2

cii|cio|co|c8|c7]|ce

cii|cio|co|c8|c7]|ce

cs|calcs|cafci]co

cs|calca|ca|ci]|co

18/-bit- TMR2/- by

Content of No-Use 6-bit Counter

Content of 18-bit TMR2

Content of 18-bit TMR2

Content of 18-bhit TMR2

STM/STE X1,0=3/0 [c5[caca]cz2[ci]co|cii[cio[co]cs[c7][ce |ci7[cie][cis5[ci4][ci3][ci2[cs[calc3[ca[Cc1][Co
RTM2L X2=0 B3 | B2 | BL | BO
(STE X1,0 1=1) [ X2=1 B3 | B2 | B1 | BO
RTM21 X2=0 B3 | B2 B1 | BO
(STE X1,0 1=1) [ X2=1 B3 | B2 Bl | BO
RTM2L X2=0 B3 | B2 | BL | BO
(STE X1,0 =1) [ X2=1 B3 | B2 | BL | BO
RTM21 X2=0 B3 | B2 B1 | BO
(STE X1,0 =1) [ X2=1 B3 | B2 | BL | BO
X2=0 B3 | B2 | BL | BO
RTMIH X2=1 | B3 | B2 | B1 | BO
RTM3L - B3 | B2 | BL | BO
X2=0 B3 | B2 | BL | BO
RTM31 X2=1 B3 | B2 Bl | BO

C17/11/5~0 : 18/12/6-bit Timer Count bit17/11/5~0.
B3~0 : (Rx) bit3~0.

= STM & STE

REMHTEMERFZML STM

REMASEBITMEE STE

Ea—

A% AE

HERM - W

= STM X1,0=1/2/3 IR E STE X1,0=1~2/1,3/1~3 &5 #8855 STE X1,0=0 - (B# 1T

STE #
%% AC,(Rx)RY bit3~0

AERC :

= AL
B < X

E X2=1 ISR IT RTM21/31 5B 3 AC,(RX)HY bit3,2 & RTM1H f5< &
1 pf sE BVE R 6-bit counter WA B EEERI AR Z -
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Advance Information

UM-4BITinstructions_C

RX FESEE_EAA R LUBHH T At -

S S

B < AR/
OP code| E& 7T RSEMF
RTM2L Rx (Rx), AC € TMR2(bit3 ~ bit0) if STE X2=0 & X1,0# 1
(Rx), AC € TMR1(bit3 ~ hit0) if STE X2=1 & X1,0=1 & STM X1,0=0
RTM21 | Rx [(Rx), AC € TMR1(bit1, bit0), TMR2(bit5, bit4) if STE X2=0 & X1,0# 1
(Rx), AC € TMR2/3(bit7, bit6), TMR2(bit5, bit4) if STE X2=1 & X1,0=2/3 & STM X1,0=0/0,2
(Rx), AC € TMR1(bit7~4) if STE X2=1 & X1,0=1 & STM X1,0=0
RTM1H Rx (Rx), AC € TMR1(bit5 ~ bit2) if STE X2=0 & X1,0# 1
(Rx), AC € TMR2/3(bit11~8) if STE X2=1 & X1,0=2/3 & STM X1,0=0
(Rx), AC € TMR1(bit11~8) if STE X2=1 & X1,0=1 & STM X1,0=0
RTM3L | Rx [(Rx), AC € TMR3(bit3 ~ hit0)
RTM31 | Rx |(Rx), AC € TMR1(bit1, bit0), TMR3(bit5, bit4) if STE X2=0
(Rx), AC € TMR2/3(bit7,bit6), TMR3(bit5, bit4) if STE X2=1 & X1,0=2/3 & STM X1,0=0/0,2
(Rx), AC € TMR1(bit7,bit6), TMR3(bit5, bit4) if STE X2=1 & X1,0=1 & STM X1,0=0

% STE X2=1 & X1,0=0 8J RTM21&RTM31 ERIE(Rx) & AC bit3,2 - RTM1H AR E(Rx) & AC bit3~0 -

T2M3X

LR
M=t EE< - J\{E machine cycle -

IR

BESTT

E2TT

X FHABELK immediate data(SD)o]IERE 18-bit TMR2 HY clock source

UK timer RUEEYRTE -
IESHRE TMR2 SHIRENE -

BREATHREEEEHENINGEEIRN MR !
OPCODE Select clock source(CS3~0) 2 7E timer HEHR1E(CT17~0)
T2M3X X SD15 | SD14 | SD13 | sSD12 | CT17 | CT16 | CT15 | CT14 | CT13 | CT12
SETDAT SD

X5 X4 X3 X2 X1 X0

CT11 | CT10 | CT19 | CT18 | CT17 | CT16

SD11 | SD10 | SD9 SD8 SD7 SD6

CT5 CT4 CT3 CT2 CT1 CT0

SD5 SD4 SD3 SD2 SD1 SDO

T2 AF 18-bit TMR2 A4 clock source IEEES T :

Bit setting in instruction

CS3 |CS2 |CS1 |CSO0 |clock source of TMR2
0 0 0 0 ~PH9

0 0 0 1 ~PH3

0 0 1 0 ~PH15

0 o |1 |1 |[FREQ

0 1 0 0 ~PH5

0 1 0 1 ~PH7

0 1 1 0 ~PH11

Preliminary
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0 1 1 1 ~PH13
1 0 0 0 CX

1 0 0 1 CX2

1 0 1 0 INT

1 0 1 1 ~XCLK

FIRC -

(1). EEEZ REEAREE 18-bit LA TMR2 -

(2). Rx E:BE L BR USSR it

(3). X =0 ~ 3Fh

(4). SD = 0 ~ FFFFh

(5). MCU BEIESBHIPAY) /& machine cycle HAR B EFr AR P Ef 5K

E2RE
OP code EET B2 EE
T2M3X X TMR2 FIFEIATE € (X5 ~ X0), (SD11 ~ SDO)
SETDAT SD #4Z clock source € (SD15 ~ SD12)
TMR2 R ENE
STM

B -

BE—FuREES - [{E machine cycle -

15<ERAA -

FEESES T X PHWARERKEARRE TMR 2B EHFEASHR -
X1, X0 = 00, #& TMR1 A1 TMR2 ] TMR3 & E A% 3 E& 1789 6-bit timer °
E2 MCU HRYRRRRE -

X1, X0 =01, #& TMR1 £ TMR2 E£#F A - TMR2 &5 12-bit timer (TMR1 #f A TMR2 #Y
bit11~bit6 EHEA) - ™M TMR3 32 17/Y 6-bit timer -

X1, X0 =10, #& TMR1 £ TMR3 £ - TMR3 £5§ 12-bit timer (TMR1 A, TMR3 89
bit11~bit6 EHEA) - MM TMR2 {3 2%&11/Y 6-bit timer -

X1, X0 =11, # TMR1 &1 TMR3 £ TMR2 S£# M - TMR2 & gY 18-bit timer - (TMR1 A
TMR2 89 bit11~bit6é Z2HEA - TMR3 It A TMR2 B9 bit17~bit12 ML ER) -

afRC ¢

(1). 1T STMIESEEFLLFRA Timer WENE (E22EAFA re-load THEE) - M#MIT STMES
AIFESCER TMRL ~ 2 ~ 3 ERfEMEN(EARES -

(2). X1 KREEITT X BIMSB - X0 fiREE T XK LSB -

LA :
OP code EETT ELENE
STM X TMR1, 2, 3 are 6-bit & X =0 (default)

110 tenx technology, inc.
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OP code BETT IESENME

TMR2=TMR1+TMR2 € X =1
TMR2 (12-bit), TMR3 (6-bit)
TMR3=TMR1+TMR3 € X=2
TMR3 (12-bit), TMR2 (6-bit)
TMR2=TMR3+TMR1+TMR2 € X =3
TMR2 (18-bit)

DISTM

BELEN
BE—FxREEZS - W@ machine cycle -

?El? nﬁﬂﬂ

MAESERTT X PABENRERZFL TMR1 ~TMR3 REIE -
X2 =1, 1F1t TMR3 HENIE(E = EAFA re-load TH8E

X1=1, ¥t TMR2 HWEIE(E = EAFT re-load TH8E

X0 =1, F1t TMR1 HWENIE(EZEAFA re-load ITH8E

sfEC :

X2 KR EE T XHIMSB - X0 XFREE T XA LSB °

Lk
OP code EBET ESEE
DISTM X FIETMR3 € X2=1

FIETMR2 ¢ X1 =1
ZIE TMRL € X0=1

STE (BBI#E EV chip (TM8999) Az 1E)

BLEN

BE—FuREES - [{E machine cycle -

FAﬁm

FAESEET X PHNARERRERSEEE TMR1-3 Ed—EBIIER A 12-bit timer ©
X1, X0 = 00, TMR1 A1 TMR2 1 TMR3 R & 8 ZEE 5 12-bit timer -

B MCU IR TE -

X1, X0 = 01, 1 TMR1 $EZ AL 12-bit timer - {B£478 STM X1,0=00 & 88 & X1,X0=00 -
X1, X0 = 10, 1§ TMR2 $ER AL 12-bit timer - {2478 STM X1,0=X0 F I#E[E X1,X0=00 -
X1, X0 = 11, 1§ TMR3 $ER AL 12-bit timer - {B£478 STM X1,0=0X & AI#E[E X1,X0=00 -
X2 =0, IEE RTM2L/RTM21/RTM1H/RTM31 :BEEUE -
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X2 =1, tJJit RTM21 & RTM31 FrEHY bit3,2 & STE FriERE 12-bit timer A bit7,6 &1tJ)
# RTM1H F7sEEY bit3~0 £ H STE FTiERE 12-bit timer BY bit11~8 - & STE
X1,0=01 RItJ# RTM2L/RTM21 FrzEEY bit3~0/bit3~2 & pFH STE FTiERE 12-
bit TMR1 A bit3~0/bit5~4 -

FIRC -
(1). 817 STE 15X B AIBLERFTEE TMR1 « 2~ 3TEFEENMEREDIBR R EEERLES
(2). X2 LREETT X MSB - X0 XLREE T X LSB »

BELEE
OP code BEIT IESENME
STE X 1IE® RTM2L/21/31/1H BEUER, & X2=0 (default)

] RTM2L/21/31/1H FBE %4 STE 23 € X2=1
TMR1, 2, 3 are 6-bit < X1,0 = 0 (default)

TMR1 ERE S 12bit € X1,0=1 & STM X1,0=00
TMR2 SEE % 12bit € X1,0 =2 & STM X1,0=X0
TMR3 ERE A 12bit & X1,0 =3 & STM X1,0=0X

SRP(BRITE EV chip (TM8999) 3z 1E)

e

BE—FuREES - [{E machine cycle -

ISR

FIFAIE S EE T X DA A EREE E S TMR1~3 re-load TIAEEIE B underflow B E 5
) A\ FTE8 EAEIAME - X=0 2 MCU HIRIAHRE -

X2 =0, TMR3 E5%E Reload3=1 IFE X underflow FFZ X% XE 6/12-bit timer 2 1
3F/FFFH FRREFTAIE] -

X2=1, TMR3 &i% %€ Reload3=1 IFE X underflow IEE P& EFERBERBEFRIZ -

X1 =0, TMR2 £:% % Reload2=1 IEE X underflow B ZXE%E 6/12/18-bit timer 1
3F/FFF/3FFFFH BAta E 3128 -

X1 =1, TMR2 E:8E Reload2=1 FEX underflow FFZ 1 FTE8 E IR BRI EFREIE -

X0 =0, TMR1 E:8F Reload1l=1 & underflow I Z{kFrE%E 6/12-bit timer &1
3F/FFFH MR ERMAIZ -

X0 =1, TMR1 E:8E Reloadl=1 FEX underflow RF P E IR BRI EFREIE -

ALEC :
X2 RFREE T X B MSB - X0 fiFRES T X B LSB -
BLMEE !
OPcode | ®&x | =28
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OP code BEIT ELEE

SRP X /]2 TMR3 Reload ZEZ&H AR EEET < X2=1
tJ# TMR2 Reload BEBHAREEERL € X1=1
tJ# TMR1 Reload BEBHAREEEL € X0=1

ST3OV(BERITE EV chip (TM8999)F % 1E)
EYEY
BE—FREEZ - & machine cycle -

El? nﬁﬂﬂ
FAESESE T X PHABRERREREE TMR3 X underflow I mask FREQ/TMR2 —{&
Cfg/Ctm2 #BHf - X=0 @ MCU H[RIAERTE °

X1 =1, B¥&) TMR3 & underflow i mask FREQ —{@& Cfq FFiZE1EHE -
X0 = 1, B1#) TMR3 & underflow IF mask TMR2 —{@& Ctm2 I5iE8 58 -

a0
X1 FEBEITT XK MSB - X0 NREEITT XHILSB -
B<REE
OP code ESTT RS ENE
ST30V X Enable TMR3 underflow mask one Cfq cycle < X1=1
Enable TMR3 underflow mask one Ctm2 cycle < X0=1
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2-12. iBBINEEIES

SPKTH, SPKXH, SPKRH
BSEY
SPKTH : E—=FuREE<S - U@ machine cycle - 16-bit data transferred -

SPKRH : MEFtREES - /@ machine cycle - 16-bit data transferred -
SPKXH : mfE=FcREE<S - /& machine cycle -

*El?nﬁﬁﬂ
B BETTWARE O RARKREAEE B FHINETREE LM (KO) 2EH LR
EIRMURESE HALT release request 9753

D=0, fEfE R FEINE—ERAZE KI1~4 (B AR EBSEOREERLIREMER

halt release request flag 5 (HRF5)sRE 4 1 -
=1, B RB B WIS EESRIBR B4 R halt release request flag 5 (HRF5)

RMEAL -
TRFBPEARWIIESFHESZE TR EMTE KO WU 2B REGUWT -

Instruction KO16 | KO15 | KO14 | KO13 [ KO12 | KO11 [KO10 KO9 | KO8 | KO7 | KO6 | KOS5 | KO4 | KO3 | KO2 | KO1
SPKXH D

SETDAT SD SD15 | SD14 | SD13 | SD12 [ SD11 | SD10 | SD9 | SD8 | SD7 | SD6 | SD5 | SD4 | SD3 | SD2 | SD1 | SDO
SPKTH(#) D, @HL|{ TD15 | TD14 | TD13 | TD12 | TD11 | TD10 | TD9 | TD8 | TD7 | TD6 | TD5 | TD4 | TD3 | TD2 | TD1 | TDO
SPKRH D (RX)15|(RX)14|(RX) 13|(RX)12|(RX)11{(RX)10[(RX)9|(RX)8|(RX) 7|(RX)B|(RX)5|(RX)4|(RX)3|(RX)2|(RX) (R X)0
SETDAT Rx

Rx address RX(RAM filt bit1,0=11) | Rx(RAM fiI3t bit1,0=10) [Rx(RAM filt bitl,0=01)Rx(RAM fil3lt bit1,0=00)

£ SPKXH D 15< /5 - SETDAT FiaEHY immediate data (SD)maXFRAEER KO
A7 O] DL H R SR -
£ H SPKTH D {5< B EH @HL B LSB ,umﬁ?é i B ML @HL(RAM fiZ it bit0=0),

@HL(RAM fizilf bit0=1) RIEEAIULZ table ROM EEY 16-bit WE R - W B 2K 52 E AH
BRI KO KA ol L w598

fEfEA SPKRH D #5< 5 - SETDAT PR EH) Rx WHEMEN TE W AMKE - WHPL Rx
(RAM 17 bit1,0=00), Rx (RAM ﬁzﬂt bit1,0=01), Rx (RAM fiZilt bit1,0=10), Rx (RAM fiIit
bit1,0=11)89BE I L data RAM :BEX 16-bit FIE R - WML ERIRER ERE R KO M
o Dl is s -

SRR :
(1). SPKTH# D R ZEHEIE S EREEER HLFIASEM 2 -
(2.D=0or1

(3). SD = 0 ~ FFFFh
(4). Rx FE:B /A L Ezeuﬁﬁiﬂﬂiﬁ?(}aat
(5). MCU & 7E£/\{& machine cycle Hie < B HIEIBIE FEFABARN P EEEK -
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IE<SE;
OP code [ ELHE
SPKXH D EEIFES halt released BTN E D
SETDAT SD E KO BIMIpIR#ESE € SD15 ~ SDO
SPKTH D, @HL EIEES halt released U5 € D
R E KO MBI ET € T(@HL)15 ~ T(@HL)0
SPKTH# D, @HL EEIFES halt released A€ D
RE KO MR HET € T(@HL)15 ~ T(@HL)0
HL € HL + 2
SPKRH D EEIFEYS halt released A€ D
SETDAT Rx BT KO BRI HESE € (RX)15 ~ (RX)0
SPK, SPKX

B

B—Z5REES - [ machine cycle - 4/8 bits data transferred °

E<ERAA ¢
ESEETTHNASEO AR EHREN BB FERIIENABEHREARURESE HALT
release request 773

NRMRIAABRR SPK ISP EBE xS BN T Z BRIV ERGN T ¢

BEITHMUITER Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
SPKX X X7 X6 X5 X4 X3 X2 X1 X0
SPK Rx AC3 AC2 AC1 ACO (Rx)3 (Rx)2 (Rx)1 (Rx)0

SPK(#) @HL TD7 TD6 |TD5 TD4 TD3 TD2 TD1 TDO

X6 =0, fFEfE LB IFHINEE—BEERE KIl~4 W AR LB R REERLIRRMER
halt release request flag 5 (HRF5):&E4 1 -
=1, B[R BIFBHWINEE LA LCD KR HNRHE TR LR halt release request
flag 5 (HRF5):8EH 1 -
X7, X5, X4 = 000, REFXRIFWEHRA T RE—E KO BHRINS AL IREET - M s ma
RYEEIEZ A X3 ~ X0 REFE -
X3 ~ X0 = 0000, ¥ KO1 ZLIFHETR
X3 ~ X0 = 0001, ##F KO2 E L IwHEIET
X3 ~ X0 = 1110, ¥ KO15 ZE L iFHER
X3 ~ X0 = 1111, ## KO16 Z L imHEER

X7, X5, X4 =001, BREBRIFHBIPFIEN KO &L HINI(KOL ~ KO16)EE R =L 1F
=9 - IEIE X3~ X0 OIUBERE -

X7, X5, X4 = 010, BEFAFEFE (SRR IFHEINGE - UEHF X3 ~ X0 oJIBERE -

X7, X5, X4 = 10X, B EBRFHBH PR A 8 & KO #H LM FERKELFHEEIE - ARG
g BN RV 2 X3 2RERRE ©
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X3 =0, #1312 KO1 ~ KO8 [EiF % iR E5%
X3 =1, #8312 KO9 ~ KO16 AR IRHEE5E
LERE X4 X2~ X0 o] PI2EEE -

X7, X5, X4 =110, REBRFEHBHIRE 4 @ KO @ LB XL IRRESE - MRS
HRIIAOEIE R A X3 & X2 KEE -
X3X2 = 00, #12 KO1 ~ KO4 RIFELFEHETE
X3X2 = 01, #12 KO5 ~ KO8 [EiF = iR E5%E
X3X2 =10, #1E KO9 ~ KO12 B AL IFHEE
X3X2 =11, #1F KO13 ~ KO16 Al IFRETR
ILERF X1, X0 oI U2 ERE -
X7, X5, X4 =111, R EBRFEHBHIRE 2 @ KO @ LR XL IRHETE - MR
R AV IZE 2 A X3, X2, X1 2RE&E -
X3X2X1 = 000, #1E KO1 ~ KO2 EFZE ISR
X3X2X1 = 001, ##E KO3 ~ KO4 [EIfF 2 L iF M E5E
X3X2X1 = 110, #1E KO13 ~ KO14 B =L iRHE5R
X3X2X1 = 111, #1E KO15 ~ KO16 EiFE L IRHEER
ILERS X0 B2 ERE -
sF5AC ¢
(1). SPK# QHL B ZEEESHEREBH K HLWABSEM1 -
(2). Rx TE58)A b B2 DB S (U HE 2R Ha okt -
(3). X7 RFKREEITT X I MSB - X0 HiREE T XA LSB -
I5<S5E;
OP code BETT IESEE
SPK Rx B EA halt released BRI T € AC2
EERHMNTT I € AC3, AC1, ACO, (Rx)3 ~(Rx)0
SPK @HL EIZEA halt released /5T € T(@HL)6
BERHEMNAI € T(@HL)7, T(@HL)5 ~ T(@HL)0
SPK# @HL #IZEA halt released 95T € T(@HL)6
BEFREMNA € T(@HL)7, T(@HL)5 ~ T(@HL)0
HL < HL+1
SPKX X EIZES halt released B A T € X6
BRI € X7, X5 ~X0
ELC
ESRH
BE—FREEZ - & machine cycle -
15<ERAA -
FMBESES LY X BERERERIERE EL panel driver FIEES) 53 -
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R E ELP &5 M7 A9 A8 2R 2 duty cycle :

X8,7,6 =111, #E#E ELP B KL 2K B BCLK/S.
=110, ¥ ELP @K 22K 8 BCLK/4.
=101, ¥ ELP @K 22K 8 BCLK/2.
=100, ¥ ELP &K 222K 8 BCLK.
= 011, 1 ELP @ 1K 22K B frequency generator Y& 1 15 57 (FREQ)RY /2 48
,T_é%w °

= 000, #1#E ELP &R L 22K E PHO.

X9, 5, 4 = 101, #1E ELP @K AZRY duty cycle & 2/3 duty.
= 100, #1£ ELP 8RR duty cycle 2 3/4 duty.
= x11, #1Z ELP &R AZRY duty cycle & 1/1 duty.
= x10, #1Z ELP &R AZRY duty cycle =& 1/2 duty.
=001, E¥F ELP BiHIKZR duty cycle & 1/3 duty.
= 000, E#F ELP BiHIKZR duty cycle & 1/4 duty.

2 E ELC &) 4 A1 p0 % 1 SR 2= B duty cycle :

X3,2 =11, #1E ELC KR 2K B PHS.
=10, ¥ ELC HiH K22k 8 PH6.
=01, #EE ELC i K22k 8 PHT.
=00, ¥ ELC HiH KL 22k 8 PHS.

X1, 0 =11, ## ELC # KA duty cycle & 1/1.
= 10, ¥ ELC 81K duty cycle & 1/2.
=01, ¥ ELC 81K duty cycle & 1/3.
=00, ¥ ELC 81K duty cycle & 1/4.

5faC -
(1). X9 KREEITTXHIMSB - X0 KLREE T XHILSB »
(2). TEERE ELP & K289 duty cycle % 1/1 302 1/2 duty B - X9 aIlI21ERE -

BLEE
OP code EET B2 EE
ELC X R E ELP BHMIAIAIEZER € X8, 7, 6
R E ELP &L BIIAY duty cycle € X9, 5, 4
&2 7E ELC B RIAIAYER < X3, 2
R E ELC &t BIIAY duty cycle< X1, 0
ALM

BT

B—F5REEZ - TU{E machine cycle -

15<ER0A -
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FMAESES LY X WREBERE N —EHRE KR - B2 KT envelope LUK carrier B9
ERACRER T L X EHREE -

X8, 7, 6 = 111, 3= carrier 59% 22K B frequency generator F#i 1 (FREQ)
=100, ¥ carrier ER 2B M= E(DC1)
=011, #E3Z carrier 555228 PH3.
= 010, #E3Z carrier 552K B PHA4.
= 001, #E3Z carrier 55522 B PH5.
= 000, ¥ carrier FIR 2B MEEN(DCO)

X5 =1, #3Z envelope 5T =8B PH15 WIEEK N

X4 =1, 3 envelope BEIRF 28 PH14 WIEER D -

X3 =1, #3F envelope E3RF 25 PH13 FEEE L7 -

X2 =1, ¥ envelope ERFEH PH12 FIEERK S -

X1 =1, E¥Z envelope ERFRAE PH1L KBRS -

X0 =1, ##£ envelope 5P 2A PH10 RUIERK 7 -

a5 ¢

(1) Envelope RIR T2 2 X5~X0 PRV R RS 97488 AND BEEEIEE T EXE -

(2). BERAE envelope 5572 GND EBURA i carrier 558 -
(3). X8 KFTREEITT XHIMSB - X0 XFREE T XHILSB °

2
OP code BETT FEZENE
ALM X RERESR AP carrier 538€ X8, 7, 6
2R E SR 2 envelope E55€ X5~ 0
SBZ

=g M .
ELEMN
B—FRERES - TU{E machine cycle -

EZERAA ¢
FMEESESE LT X ERNRTENREE BZB MUK Bz miEH MM EME LR E2RE
frequency generator &I SRS 2K H ALM ISR EZBFIEERNRAZEN -

X1 =0, % ALM I5S et ERBE (S R A8 R HE 2 B8 H 2 BZB pin -
E MCU BIRIARREAREE -
= 1, #& frequency generator F#i 1 {5 5% (FREQ) AL 38 /e 46 2 & 8 1 2| BZB pin -

X0 =0, ©# ALM 52 st EMRBEE R E ZE#E T2 BZ pin -
& MCU BIRIARREAREE -
=1, % frequency generator FY#i 1 {5 5% (FREQ) B ##i 1 2 BZ pin °
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sE5C :
XIKFREZETXHMSB - XOKEREZE T XHILSB »
IBESREE
OP code EE T FEZEME
SBZ X #1Z BZB pin HETRRIR € X1

JEHE BZ pin EFEA0R € X0
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2-13. &#INAEFEZ (System Function Instructions)

NOP
BSEY
B—FuREES - W@ machine cycle -

?El? HHEH
MCU ERTIE—HES B U AT HTEMEE - (BERZ15H 4 {& machine cycle - O[fEBRER
Y delay ZF8 -

OP code BEIT IEZEE

NOP No operation

HALT
B
E—FREES - UE machine cycle -

?El? nﬁﬂﬂ
MCU # A HALT mode -
NE 4 E1EN AR T LIEE MCU B R HALT mode :
(1). EET—ESEFEKEER -
BREEEXEESPERZRIEZELLHIT RTSIES ZE - MCU EEMEA HALT

mode

(2). 2 SCA ISR EMNRHEAIIFF (B 10A, I0C, 10D & 3 f@ 10 port ERYEASIRE(E
# MCU HEE B M) °

(3). & SCX {5 FTRR ERVIEHE A IIFRF (RFC counter £ CX2/CX pin BWEEFRIEX T, &
CX2/CX pin WIEHIESR4ER 218) -

(4). & SHE 18 Fra& ERVIRMAF AU ILAS

OP code BETD 15 ENME

HALT MCU # A HALT mode.

STOP
BESEH
B—FuREES - W@ machine cycle -

}El 4 nﬁ Eﬁ
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MCU # A STOP mode I HiFILFiEE &z EE -

NE 3 1B AR O LIZE MCU B STOP mode :

(1). E 10A, 10C, 10D W —{E# AR _E B3RS EMRIEEN : & I0A & pull-high &
PB)E5R UK SRE IS PR ERIIRME A IIES - B E?&ﬁ%%ﬁ(ﬁ@ém & IOA B
puII high EEFR)8915 58 & £l MCU #2BR HALT mode & 1L -

% I0A,C,D port ;2 B# F"Chattering Prevention”E’JIjj H—IEJZ: =¥ SRE {5 < 2K E
STOP release condition - BAR#FHSEMN(REN : & IOA % pull-high EE)RE5E
§J MCU ##FR HALT mode &1t -

(2). E INT pin W AFIRBEZ(ER -

(3). & key matrix FHINEETE KI1~4 M HERIREEN(SENM : & LED =X R"LED
HIGH/LOW ACTIVE") 8V A S5k -

OP code BEIT IEZEE
STOP MCU # A STOP mode

FRQ, FRQX
BT
B—FuRENES - [E machine cycle - 4/8 bits data transferred -

E<ERAA ¢

152 ESEITPR immediate data( D )] 2R frequency generator B9 output waveform
89 duty cycle - Rx B2 AC IAEE - @HL Frisd table ROM AR ELLK immediate data
( X )BT LI AKERE frequency generator & programmable divider FIFERRE - IESHERE

Ea—

frequency generator 7 A 488 H FT 8 E R -

TRRBIESESE TTPHAREE frequency generator 7 programmable divider BIFERR B
RO FERA %

programmable divider FITEER BRI AT FEFR
Instruction\i# 5 75 bit7 Bit6 bit 5 bit 4 bit 3 Bit 2 bit 1 bit 0
FRQ D,Rx AC3 | AC2 | Ac1 | ACO | Rx)3 | (R¥)2 | (Rx)1 | (Rx)0
FRQ D,@HL T7 T6 T5 T4 T3 T2 T1 TO
FRQX D,X X7 X6 X5 X4 X3 X2 X1 X0

Notes: 1. TO ~ T7 represents the data of table ROM.
2. X0 ~ X7 represents the immediate data specified in E&JT X.

S 7 frequency generator B output waveform #9 duty cycle AU F -
D 0, Ol 1/4 duty AR H -

=1, oJ# 1/3 duty BORF -

=2, OJ#gH 1/2 duty ROEH -

=3, OJ# L 1/1 duty ROKFH -
#t5C ¢
(1). FRQ#ESHERESHEF HLIARSEML -
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(2). Rx EFE /A LA DB EI AT 2R ot -
(3.D=0~3h -
(4). X =0~ FFh -

B A
OP code ERTT RLENF
FRQ D, Rx Programmable divider < AC, (Rx)
Duty cycle generator < D
FRQ D, @HL Programmable divider < T(@HL)
Duty cycle generator < D
FRQ# D, @HL Programmable divider < T(@HL)
Duty cycle generator €< D
HL=HL +1
FRQX D, X Programmable divider < X
Duty cycle generator < D
SCC
BT

E—F;xREE< - [{E machine cycle -

?El 4 nﬁﬂﬂ
FFE SCC {5<EE T X WA REZREE frequency generator B clock source MK EEIE 10A,
IOC, 10D port =9 chattering prevention function #J clock source -

X6 =1, ¥E#E system clock (BCLK)F# frequency generator A9 clock source
= 0, #1F PHO fE% frequency generator f4J clock source

X5 =1, #EETE I0A port L chattering prevention function B9 clock source
X4 =1, #EEFTE 10C port _E chattering prevention function #J clock source
X3 =1, #EEFEF T 10D port _E chattering prevention function #J clock source

X2,X1,X0 = 001, 7% PH10 5% & 4 X5~X3 Fri&#ER 10 port £ chattering prevention
function B9 clock source

X2,X1,X0 = 010, #& PH8 524 X5~X3 F#E1EHJ 10 port LAY chattering prevention
function B9 clock source

X2,X1,X0 = 100, #& PH6 843 X5~X3 FT#E1ZHY 10 port LAY chattering prevention
function B9 clock source

ALRC ¢
X6 FIBE T X B MSB » X0 NFREE T XHILSB -
BYRE
OPcode | ®E&x | E2EfF |
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SccC X #1Z frequency generator #J Clock source € X6

IOA B9 Chattering prevention 855 & %€ clock source € X5
IOC B9 Chattering prevention SE& & E clock source € X4
IOD 4 Chattering prevention BE& &% ZE clock source € X3
#1Z chattering prevention B9 Clock source ¢ X2, 1,0

SCA
BT
BE—FREEZ & machine cycle -

;El7nﬁEH
NBEESESZETHH X BEREE SEF5, 4, 3% 3 {E flag

= IOA, IOC, 10D %= 3 f& 10 port ERE ASIRABEEER - EE MCU ZZH HALT
release BIFEK °

X5 =1, 1§ SEF5 flag 82 €4 1 - MCU Z7£ I0A port ERE A SR BT ECRFESE HALT

release °

X4 =1, 1% SEF4 flag 52 €4 1 - MCU Z7£ I0C port EHE A SR AT M E(ERFESE HALT
release °

X3 =1, 1% SEF3flag 88 EA 1 - MCU Z7E£ I0D port EHE A SR AT M E(ERFESE HALT
release °

FIRC -
(1). X2~0 I 2ERE -
(2). X5 KFREEITT XHIMSB ; X0 KFREE T XHILSB »

B2 HES
AR/
OP code E&TT B ENE
SCA X Set/clear SEF5 flag €< X5

Set/clear SEF4 flag € X4
Set/clear SEF3 flag € X3

SCX(RFC 2218 B)

B -

B—FuREES - W@ machine cycle -

?E?nﬁﬁﬂ

MAESESRETTH X BE2RE&E SEFL, SEF0 MfE flag -

& CX2/CX pin AZIZEH] RFC counter BIINBERIENE - RFC THEE S E LRI ERER 2 BT
HALT release FUFEK °
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X1 =1, #% SEF1 flag 524 1 - MCU E7E CX2 pin FYEEHIESR4E R 2 B &4 HALT release -
X0 = 1, 15 SEFO flag 824 1 - MCU &7 CX pin BYEEHE5k 455k 2 B ZES% HALT release -

afRC ¢
X1 HFRIEE T X B MSB » X0 iREE T XK LSB -
R
OP code EBTT HSENE
SCX X Set/clear SEF1 flag < X1
Set/clear SEFO flag < X0

SIE*
BT

BE—FxREES - W& machine cycle -

?:Aﬁﬁﬂﬂ .

AMAESER LI X EREE AR interrupt enable flag

BLE flag BUER E O] LIZE MCU JRE S B ERIEL interrupt 5B KM A T2 B PEMARTS -

X7 =1, % IEF7 ®ZEMK 1 - MCU X E % TMR3 384 underflow MZESH interrupt
request °

X6 =1, 1% IEF6 527EAL 1 - MCU €= RFC counter (£ CX or CX2 pin #ZHIE{ T) 124
EREREMESR interrupt request «

X5 =1, #% IEF5 AL 1 - MCU E#ERASHEMEI REFHINEGE LW RREEREmE
489 interrupt request °

X4 =1, #& IEFA&ERM 1 - MCU =A% TMR2 34 underflow MEZH interrupt
request °

X3=1,# IEF3:REM 1 - MCU B % Pre-divider ) PH15 B SR8 MR mESE
89 interrupt request °

X2 =1, IEF2 :&EAM 1 - MCU XA INT pin LREBMBEEEMELER interrupt
request °

X1=1, #& IEF1&EAM 1 - MCU =A% TMR1 34 underflow M ESH interrupt
request °

X0=1, B IEFORRERM 1 - MCU XA %A I0A, I0C, 10D port E# A SR BRE(EM
E 4R interrupt request

afsC
X7TKEREE T XK MSB - X0 LFREE T XHLSB °
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OP code EET BSEE
SIE* X Set/clear IEF7 flag < X7

Set/clear IEF6 flag < X6

Set/clear IEF5 flag €< X5

Set/clear IEF4 flag € X4

Set/clear IEF3 flag < X3

Set/clear IEF2 flag €< X2

Set/clear IEF1 flag < X1

Set/clear IEFO flag < X0

SHE

B

BE—FREEZ  U{E machine cycle -

1E<EAA ¢

FMAESES TP X BRFE AR halt release enable flag -

X7 =1, 8 HEF7 227ERL 1 - 70FF MCU £ TMR3 24 underflow FFZE4 HALT release °

X5=1, % HEF5 8RR 1 - 705F MCU TEAR Ui R IFHINBE LB RIR B EREELE
HALT release -

X4=1, 1 HEF4 52 &K 1 - 7DFF MCU £ TMR2 24 underflow I &4 HALT release °

X3=1, B HEF3 2 EA 1 + 5F MCU #£ Pre-divider f9 PH15 B H (S5 S8 S EAEIF =L
HALT release °

X2 =1, & HEF2 2REM 1 - 7FF MCU £ INT pin LEEB N EFESE HALT release °
X1=1, 8 HEF1 &M 1 - FF MCU £ TMRL1 24 underflow IS Z=4 HALT release °
sfEC :

(1). X7 KFREEITT XHIMSB - X0 KFREE T XHILSB »
(2). X6, X0 M1ENITTMHEBEES O -

IESEE;
AR/
OP code EST ELEF
SHE X Set/clear HEF7 flag < X7

Set/clear HEF5 flag < X5
Set/clear HEF4 flag < X4
Set/clear HEF3 flag < X3
Set/clear HEF2 flag < X2
Set/clear HEF1 flag < X1

SRE

BLEN

BE—FxREEZS - W& machine cycle -
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1E<AA :
FAESEE TP X [E2RELTE stop release enable flag(SRF6, SRF4, SRF3) -
RFETE 10A, I0C, 10D port # A chattering prevention s 2 B4 EFERAEEES -

X6 =1, 1% SRF6 B&REM 1 - 70FF MCU 7£ 10A port 898 AR EHIRSEMIERFESE
STOP release °

X4 =1, 1% SRF4EER 1 - 75 MCU £ 10C port BB AR E RS EAEREESE
STOP release °

X3 =1, 1% SRF3EEM 1 - 7FF MCU 7£ 10D port F9E AR E RS EAEHREESE
STOP release °

if5C :

(1). X6 FTREEITT XHI MSB - X0 KFREE T XHILSB °

(2). X5, X2, X1, X0 Ef w2 EERE -

(3). &5 MCU SRE instruction ffit X7(KEY_S) & X5(INT) A BRI AR E— Kol ES% STOP

release °
B<EE
OP code EET ESEE
SRE X Set/clear SRF6 flag < X6
Set/clear SRF4 flag < X4
Set/clear SRF3 flag < X3
FAST
BT :

oo

BE—F5REEZ - TU{E machine cycle -

R<ERAR ¢

5 2 4% option 7% Dual Mode - 5 #ITR ETRE) CFOSC B&E=s - REBRNITESH
system clock(BCLK)tJ#Z/H CFOSC B&Z=r EEREEIAR(FTOSC)KER TR ERIER
SREFRIAE (FE MCU BIRHRERIATNEE) P E £ SR clock(CF clock) * EEE# A FAST
Mode 2 % 4% option 7 FAST ONLY Mode - BI¥1T FAST i< Bk ERBEE ETR £
AIAE(FE MCU B IR HRERSATINEE) -

NRE<SESE TPH X BRI E R EN FRIBAIINEE

X2~0 =7, 32 E BCLK&SCLK =FTOSC/128 -

X2~0 =6, &€ BCLK&SCLK=FTOSC/H4 -

X2~0 =5, 52 BCLK&SCLK=FTOSC/32 -

X2~0 =4, 52 BCLK&SCLK=FTOSC/16 -

X2~0 =3, 52 BCLK&SCLK=FTOSC/8 -

X2~0 =2, &€ BCLK&SCLK=FTOSC/A -

X2~0=1, 5 BCLK&SCLK=FTOSC/2 -
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X2~0 =00r NONE, 2 7E BCLK&SCLK=FTOSC -

1ERE)
OP code EETT RSEME
FAST ) % system clock PJHRZIB A clock, 5% &) clock FRIBEEE
TR R IEE.
SLOW

ESEH
B—FuREES - W@ machine cycle -

1ESAA :
FHFITIE SR system clock(BCLK)YHRZ|H XTOSC BEZ:|[/ATELMIEE clock(XT clock)
Z1#&1F 1k CFOSC BE=RMENE -

B2
OP code EET B2 EE
SLOW 1% system clock B EMEZRAY clock
SF

SR

B—FuREES - W@ machine cycle -
FAﬁﬁ

FBESEE TP X BV E KRR B E FEAY TN AE
X7 =1, BRI TMR1 B9 re-load function

X6 =1, BARI TMR3 Y re-load function

X5 =1, R timer WABEREZER 18-bit UG EE Fas 7 fea B - WREEBRE[EER
PITZEZT Z#% TMR1~3 AR ERIFEHZE] 18-bit W EE Fa3F

X4 =1, 5E1% watchdog timer 552 2 % Bl E watchdog timer - 1% WDF flag 52 4% 1

X3 =1, R xz Bl X3 EIRERER 1 - EIESTHITEERMAL EL plant driver B9IH8E - I H
i& MCU #E A halt mode

X2 =1, BIEY EL plant driver BYIHEE
X1 =1, MCU E¥# AENEIE (Back Up) R #5 BCF flag B E %4 1
X0=1,#CF&RER1

sfEC :
X7TRKFBEZETXHMSB - XOKREZE T XHILSB »
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BSEE
R TMR1 B4 re-load function € X7
BRI TMR3 B4 re-load function € X6
R timer AR ERLREGFEENINBES X5
1% watchdog timer (R Z1&R{%) - WDF flag 82 E 4 1€ X4
FEL EL panel driver 3 A halt mode €< X3
BEL EL panel driver € X2
EABNHEEELLAF BCF flag :RES 1€ X1
CF flag 824 1 € X0

| 4m
dl

RF

LR

BE—F5REEZ - TU{E machine cycle -

<A -

MAESER TP X BRRERLUE SF 15 FTRIEIRIE BINEE
X7 =1, F8FA TMR1 B9 re-load function

X6 =1, B8F7 TMR3 A4 re-load function

X5 =1, FR7E timer WARBEI U EEFHBIR A FE data RAM
X4 = 1, 1F 1t watchdog timer BYEI{EE#& WDF flag ‘B4 0
X2 =1, B8FA EL panel driver B9I18E

X1=1, MCU EEFRENBEERIIKE BCF flag iFkR% 0
X0=1,# CFBERAO

FIRC -

X7 KREE T X I MSB, X0 KREBE T XHILSB -

ESREE

OP code BEIT BESEE
RF X BEER TMR1 B9 re-load function € X7

BEET TMR3 B9 re-load function € X6
R IE timer WARERULIEZEEN ¢ X5
1% 1k watchdog timer, WDF flag i5F%% 0 < X4
% F EL panel driver € X2
BERFE backup mode i BCF flag i/5FR7%& 0 € X1
CF flag ;/BF% 0 € X0

SF2

B -
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B—FuREES - W@ machine cycle -

BS nﬁﬁﬂ

NAESEEITTH X BEHNRERMEI E ERIINAE
<RFC Z2#& A:X6~4>

X6 =1, BLENEKIE R X5,4 Frag EHY BANK $EALLL -
X5,4 =0, 52 EHkIEZE BANKO °

X5,4 =1, 52 EBKIEZE BANKL -

X5,4 = 2, 52 EHKIEZE BANK2 -

X5,4 = 3, [ EIEZE BANKS -

<RFC Z2#& B:X6~4>

X6 =1, BEILL CX2 pin fE&E A E3589 RFC IhEE - B3 RC BEBREIRM K RFC

counter FUETEIEN1E

X5 =1, BiE1 Ll CX pin fERE AS5ER RFC IhEE - 81 RC BEZ=RMEIRM K RFC

counter BETEIEN1E
X3 =1, R INT & A pin EARZREBER pull-low o

X2 =1, 5&#%I#&FiA LCD driver ) COM,SEG BIfiI R#i 4 GND HI1E5%
X1 =1, #% Dis-ENX flag 2% 1 - TMR2 £ re-load #, F A Z [E %4 timer underflow

M= Lk RFC counter E11E
X0 = 1, BRI TMR2 B9 re-load function

sERC :
X6 CEREZH T X I MSB - X0 REE 7T X I LSB »
B
<RFC Z2#& A>
OP code BET ELHE
SF2 X R ENBKIR ZE X5,4 P ER) BANK ¥ FEAILE € X6
2 EBkIE BANK & X5,4
FRL INT pin EAY1EFE1E pull-low JofF € X3
58l LCD FiA COM, SEG Hlfu#it GND € X2
7% Dis_ENX flag 524 0 € X1
FRL TMR2 89 re-load function € X0
<RFC 224% B>
OP code BET IETENME
SF2 X BRI CX2 5] REC counter FUTHAE < X6

BRI CX 4 RFC counter BIZIBE€ X5

BRL INT pin ERV1EPEE pull-low o< X3
58l LCD FfB COM, SEG Mfi#i 4 GND < X2
1% Dis_ENX flag 8243 0 € X1
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| B TMR2 £ re-load function € X0

RF2

LR

B—FuREES - W@ machine cycle -

BS nﬁﬁﬂ

AMAESES TR X BENEERIUVE SF2 15< PIRIEIRVE FEINAE

X6 =1, BB CX2 pin fERE AE %A RFC INEE(E2H# RFC 2215 B)
X5 =1, BRI CX pin fEREA SR RFC INEE(EH# RFC 2248 B)
X3 =1, AR INT &#A pin EAZEEER pull-low JTH

X2 =1, FEFIAR LCD COM, SEG &t Bl i Pk 18 1E & A B3 R 2

X1 =1, & Dis-ENX flag /EFR4% 0 - TMR2 7 re-load &= F 4 timer underflow R Z = 1
RFC counter Ej{F

X0 =1, B TMR2 f4 re-load function

FERC .
X6 EREBEITT XA MSB - X0 XREE T XRILSB »
IESREE
OP code BEIT ESEE
RF2 X BUH CX2 ¥ RFC counter F91ZH € X6
BUH CX ¥ RFC counter RY3ZH € X5
B INT pin ERYEPEE pull-low 7T € X3
Fi’5 COM,SEG MUk E & & IEE K € X2
1% Dis_ENX flag /B2 0€ X1
B8R TMR2 B9 re-load function € X0
PLC

BESEH
B—FuREES - W@ machine cycle -

?El? nﬁﬁﬂ
RERTESETTPH X BRERBLER halt release request flags (HRFn) -

X8 =1, 1§ pre-divider B9z 5 1@ bit(PH11~15)MEZs AR EBMRE 0 - B %E PH14
BBRA 0 M A4 halt release request(HRF3) - A EEEE X3 BIRFER -

X7 =1, 1% TMR3 underflow Z & F1s& EHY halt release request flag (HRF7) j5B%x%& 0 -
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SNSRI TMR3 EAARMEI M BRIFEERBHEHIIRE N - TMR3 2XBRIFLE
ENE ; IRZHIFE re-load TNEE N - TMR3 WWENTFILAERTE -

X6 =1, #& RFC counter RYIZH S5k 45 REFTEZ ERY halt release request flag (HRF6)5FR
&0
EEREEALR RFC counter FFRIEL 2R ZH CX2 5i& CX pin _ERIE A SR
RIEFHIRRIFRT -

X5 =1, H—rﬁ”‘?w?ﬁlﬂﬁﬁﬁuﬁﬁU%T F1S 3R Z B FTER BBV halt release request flag (HRF5)
/)E_I B?ﬁ.’! 0-

X4 = 1, 1% TMR2 underflow Z & FTE& M halt release request flag (HRF4) &% 0 -
YNSR IERs TMR2 BAAREN M B RFEERBIZETRINEE T - TMR2 S1B{FLE
Bi{E ; IRZIRIEE re-load THEET - TMR2 WEIE AR FE -

X3 =1, & pre-divider overflow Z % FE& ERY halt release request flag (HRF3) B4 0 -

X2 =1, #& INT & AR _HERARER AR (EE I ER halt release request flag (HRF2)
/)% E?'FJ 0-

X1 =1, ## TMR1 underflow Z & P& EH halt release request flag (HRF1)/BFR7% 0 -
AR LG TMR1 BAAREN M B RFEERAIZETRINE ~ - TMR1 EBfFLE
ENF ; MMRERIFIE re-load THEE N - TMR1 BMF A ST E -

X0 =1, # 10A, 10C LUK 10D g AR H1ERIFI B ERE(CEFTRER halt release
request flag (HRFO) &R % O -

FEAC ¢

X8 LFREZE T X U MSB, X0 R FEREE 7T X LSB °

OoP code EET ESENE
X BBR pre-divider 5z 5 {@ bit iz 88 €< X8
BBR HRF7 flag € X7
BBR HRF6 flag € X6
BBk HRF5 flag € X5
B HRF4 flag € X4
B HRF3 flag € X3
BBR HRF2 flag € X2
BB} HRF1 flag € X1
BB HRFO flag € X0

SXCLK(BRITE EV chip (TM8999)f 3z 1E)

ESEH
B—FuREES - W@ machine cycle -

}El 4 nﬁ Eﬁ
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FAESES T X FHABRENREDR RFC 16bits counter clock souce = XCLK & 5%
XCLK=BCLK/FTOSC ° X=0 & MCU HI[R¥8E&E -

X1 =1, tJJi## RFC 16bits counter clock souce = XCLK -
X0 = 1, BUEN#E FAST I XCLK=BCLK tJJ# £ XCLK=FTOSC °

afsC

X1KEREZE T X MSB - X0 LEREZE T XHLSB °

IBLRBE
OP code EETT FEZEITE
SXCLK X tJ)#& Crfc = XCLK € X1=1

BUED1E FAST # = t])#8 XCLK=FTOSC & X0=1

ADJ(BEBITE EV chip (TM8999)F % 1E)

B

BE—FREEZ - & machine cycle -

5L nﬁﬁﬂ

MAETESET X PHATERKREESEEE TMR1~-3 HEF—{ERIE PDV(PH1~15)8E% -
X1, X0 = 00, A4RIE PDV - & MCU M[RIARRTE -

X1, X0 = 01, £ TMR1 8% underflow Bk X2=0/1 &0/ > —1{& PHO BHAZRARIE PDV -
X1, X0 = 10, £ TMR2 &% underflow Bk X2=0/1 &0/ > —1{& PHO BHAZRARIE PDV -
X1, X0 = 11, £ TMR3 & underflow Rk X2=0/1 & 10/ /> —1{& PHO BHIZRARIE PDV -

FIRC :
(1). Alarm, Timer,EL 53 PH1~15 It B IR E A EREXE PDV RIEFE -
(2). X2 KFREEITT XHIMSB - X0 XFREE T XHILSB »

ESREE
OP code EETT BSEME
ADJ X R ELRE/ASIEERER KR IE PDV & X2=0/1
AIE PDV & X1,0 = 00 (default)

H TMR1 & 1E PDV & X1,0=01
B TMR2 & 1E PDV & X1,0=10
B TMR3 &R1IEPDV €« X1,0=11

SWPWR(BBIZE EV chip (TM8999) A Z1E)
e
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Advance Information UM-4BITinstructions_C

B—FuREES - W{E machine cycle -

BS nﬁﬁﬂ

AMAESEST X PRASERT)E 1.5/3.0V ERET -
X1, X0 = 0X, Mask Option P& ERIGERIE -

X1, X0 = 10, tJJ# % 3V(BCF=0 : BAK < VBAT)ERE -
X1, X0 =11, tiE 1.5V EREL -

#f5C :

(1). 38 ZUE % BAK=VREG(BCF=0) & LCD [ VDL (VL3 = 3 x VDL for 1/3Bias)iZE1E
FHIT SWPWR IESIRERELRI B0 # 5 BAK & VL1~-3 BEAREE - DUEZ|
B4 ¥ B AT VBAT B2 E % 1/0 pins Pull-Low/High FHE B/ -

(2). X1 KFREEITT XHIMSB - X0 KFREE T XHILSB °

B2
OP code EET ESENE
SWPWR X [R%8 1.5/3.0V ERET € X1,0 = 00 (default)
3.0V(BCF=0: BAK < VBAT) E/F#E, ¢« X1,0=10
1.5V EREI € X1,0=11

SIAP(B#iI%E EV chip (TM8999) R Z1E)

BSEN
B—F5REEZ  [U{E machine cycle -

?El? nﬁﬂﬂ
FMAESERE T X PRABERRE IAP 230 & 52 Byte/Word Program Mode -

X1 =1, Word Program &3, -
X1 = 0, Byte Program &= -
X0 =1, R(& IAP &1 -

af5C :

(1). B ELED IAP R Z k"BIAS OF IAP” code option tJJ# Charge Pump &= E4E
VPP(VLI)S B - tiAmEce VL1~-3 BERBASFTE LCD B & AR E VL3 EREH UL
0 VPP(VLI)WIFBEM - sFERE IAP I Z RIS IT SF2 I62 R E X2=1 fEFA
COM&SEG M= 1L#EE8s -

(2). XL REREEITT X W MSB X0 NFREEITT XHILSB °

IBREA
A< mAa/
OP code EBET B EE
SIAP X Word Program Mode & X1=1
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Advance Information

UM-4BITinstructions_C

OP code

e —

BEIT

B2EME

Byte Program Mode
RUED AP 23

<X1=0

<X0=1

Preliminary
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