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- F AR (R

S 1EUBE (]
OPCODE | #HHE] | HG=2E oA i PEL‘EE; o FIR
Fro s A7 | (machine cycle) | — .2 -
(bits)
ADC BB BT 1 word 4 4 44
ADCI BB BT 1 word 4 4 57
ADCM BB TREE R BT 1 word 4 4 45
ADD FIRPRSEE T | 1 word 4 4 49
ADDI FTROT R BT 1 word 4 4 58
ADDM FIRTREE R T 1 word 4 4 50
ADN FTROTREEE T 1 word 4 4 54
ADNI PR RS T 1 word 4 4 59
ALM Slaibe Ll 1 word 4 113
AND BB BT 1 word 4 4 54
ANDI BB TREE R BT 1 word 4 4 63
CAC R/ L mutte 40r8 o1
CALL HPR P P 1 word 4 88
CLPG RAM page #¢: | 1 word 4 96
CPHL B/ L 1 word 4 89
CPHLH BREE AL 2 words 8 90
CPZR R L 1 word 4 89
CPZRH TR 2 words 8 90
DAA BIRPRSENE T | 1 word 4 4 60
DAS BB TREE R BT 1 word 4 4 60
DEC* FIRARSEE T | 1 word 4 4 62
DISTM Timer 1 word 4 108
ELC Sis. Ll 1 word 4 112
ELZ RAM page #t 1 word 4 95
EOR E@W‘fﬁ\_@ﬁéﬁ 1 word 4 4 55
EORI BRI R BT 1 word 4 4 63
ERX RAM page #& 1 word 4 94
ERY RAM page & | 1 word 4 93
FAST FAATPEE 1 word 4 122
FFRR§X AR - 1 word 4 g 116
HALT FARIPRE 1 word 4 115
IDC e [T AR 2V 1 word 4 7
IDC8 e [T AR 2V 1 word 4 7
IDCH o) [T g 2V 1 word 4 8
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& I L= &FIF‘[_I&[ JEQEJ ?I‘EL’E‘EI IE?E?'[ 2.,
OPCODE | frijME | ifij=2 (machine cycle)| ~ 7% | F-
(bits)
INC* FIRTREE R T 1 word 4 4 61
IPA I/O Port 1 word 4 4 68
IPB I/O Port 1 word 4 4 71
IPC I/O Port 1 word 4 4 72
IPD I/O Port 1 word 4 4 74
IPE I/O Port 1 word 4 4 76
JIAC B VT;'S; 4or8 01
JBO T 1 word 4 84
JB1 | 1 word 4 84
JB2 BREE AL 1 word 4 85
JB3 T AL 1 word 4 85
JC PR L 1 word 4 87
JMP L] 1 word 4 88
JNC L] 1 word 4 87
INZ A L 1 word 4 86
JZ A L 1 word 4 86
Read: 4
LCB LCD 1 word 4 Write. 8 31
LCD LCD 1 word 4 8 33
LCDH Table ROM 1 word 4 16 78
LCE LCD 1 word 4 8 34
Read: 4
LCP LCD 1 word 4 Write: B 32
Read: 4
LCT LCD 1 word 4 Write: 8 30
LDA RAM ¥ 2 1 word 4 4 29
LDH Table ROM 1 word 4 4 77
LDL Table ROM 1 word 4 4 77
LDS RAM PR HL= 1 word 4 4 25
LDS8 RAM PR HL= 1 word 4 8 25
LDSH RAM £%F| 32 | 2 words 8 16 26
LID RAM +rf] = 1 word 4 4 21
LID8 RAM EvE| = 1 word 4 8 21
LIDH RAM ©F| {52 1 word 4 16 23
LSP HENE TfV 1 word 4 4 38
MAF HFI':L é‘g =) 1 word 4 4 38
MCX m»,; HOT, *Tv 1 word 4 3 40
MDX m»,; HOE T 1 word 4 4 41
MHL $d IEWI; a!‘g'?; 1 word 4 16 16
MKI 7; BY 1 word 4 4 42
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SR

OPCODE | & E] IS ERTPGIL] 3 E@%;ﬁ S
Fr=Fs il (machine cycle) - v -

(bits)

MMH T A 2V 1 word 4 2 36
MMW “F“T; 2V 1 word 4 2 37
MRA 7 [ e 2V 1 word 4 1 39
MRF1 RFC 7 L word 2 . =
MRF2 RFC - L word " . =
MRF3 RFC - 1 word " . =
MRF4 RFC - L word " . =
MRH | %9 di~? | 1 word 4 2 13
MRL F [T ETV | 1 word 4 2 2
MRU | FI[FH a2V | 1 word 4 2 13
MRV | FIIF &V | 1 word 4 2 13
MRW RAM ¥R H2 | 1 word 4 2 28
MSB T TrV 1 word 4 2 39
MSC “F“ﬁ folaa 1 word 4 2 20
MSD “’*73 ?:LE'”'; 1 word 4 4 a1
MULD PRI BT 1 word 4 4 3
MULH E@W‘Eﬁ_@ﬁ{ﬁﬁ 1 word 4 2 43
MVL Fed [T N 2V 1 word 4 4 3
MVH FIEFER IV | 1word 4 2 3
MVU FIFTFAR= | 1 word 4 2 9
MVV :‘f’fJ i ELE'"@ 1 word 4 ) 9
MWM F P i T 1 word 4 4 37
MWR RAM k] lﬁ{L 1 word 4 2 28
MZR FIPHE SV | 1 word 4 13 18

NOP S e 1 word 4 115
OPA I/O Port 1 word 4 4 69
OPAS I/O Port 1 word 4 5 69
OPB I/O Port 1 word 4 4 71
OPC I/O Port 1 word 4 4 73
OPD I/O Port 1 word 4 4 74
OPE I/O Port 1 word 4 4 76
OR GBI TR R T 1 word 4 4 56
ORI BB BT 1 word 4 2 64

PLC A e 1 word 4 125

RF AR RS 1 word 4 123

RF2 Rk 1 word " o
RHL Fd [T T 1 word 4 16 7
RLC E@W Jm_@% EET 1 word 4 P 67
RTS SRy 1 word 4 92
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SR B! (]
OPCODE | #i&M# | o= A EN " EL‘EE;#EI I
ki A7 | (machine cycle) | = . ** -
(bits)
RRC FIRTREEE R BT 1 word 4 4 66
RRL o [T A 2V 1 word 4 4 14
RRH Fd I“’*T; NI 1 word 4 4 14
RRU £ I“’*T; i 1 word 4 4 15
RRV Fd IUFTZL NI 1 word 4 4 15
RTM2L
RTM21
RTM1H Timer 1 word 4 4 105
RTM3L
RTM31
RVL Fd Ifﬁ’#‘%”ﬁ'trv 1 word 4 4 10
RVH Fd I“’*T; NI 1 word 4 4 10
RVU Fd Iffﬁ;é‘ & TfV 1 word 4 4 11
RVV Fd IUFTZL FrIEEl 1 word 4 4 11
RZR E G EE TTV 1 word 4 16 19
SBC FIBRPTREEEET | 1 word 4 4 46
SBCI FEREEE T | 1 word 4 4 58
SBCM E@Wﬁéﬂi@iﬁﬁ 1 word 4 4 48
SBZ ﬁi “ge 1 word 4 114
SCA i 1 word 4 118
SCC % i 1 word 4 117
SCNT RFC )i 1 word 4 80
SCX AR 1 word 4 119
SF AR 1 word 4 122
SF2 i 1 word 4 124
SHE SRR 1 word 4 120
SHLX [T ARV | 2 words 8 12
SIE* —r"ﬁﬁfﬂb 1 word 4 119
2::(1) FIReR&EEET | 1 word 4 4 65
SLOW AR 1 word 4 122
RAM page %7
SLZ (compiler EJ; ay |2 word 4 95
SMUI @'f’r; BN Y 1 word 4 4 36
SPA I/O Port 1 word 4 68
SPB I/O Port 1 word 4 70
ROM bank &7t
SPBK (compiler F‘ﬁ i) 1 word 4 96
SPC /O Port 1 word 4 72
SPD I/O Port 1 word 4 73

Preliminary

tenx technology, inc.
Rev.1.1, 2007/11/06




Advance Information UM-TM89XX };47_C

= 1 {5
OPCODE | #rfiffifl |#f==2 Ak i PEL‘EE; A FITv
ki N (machine cycle) |~ # -
(bits)
SPE I/O Port 1 word 4 75
SSPPK*; L= 1 word 4 418 110
SPKTH 1 word 4 16
SPKXH ke T 2 words 8 109
SPKRH 1 word 8 16
SRO, SR1 | EIReTREEE BT 1 word 4 4 64
SRE AR 1 word 4 121
SRF RFC = 1 word 4 80
RAM page %#7E
SRX (compiler EJ; apy | L word 4 94
RAM page 3t
SRY (compiler F‘i apy | 1 word 4 93
STA RAM +¥R 52 | 1 word 4 4 27
STM Timer 1 word 4 107
STOP sk 1 word 4 116
SUB GRS T 1 word 4 4 51
SUBI Rl T 1 word 4 4 59
SUBM FIRIT R BT 1 word 4 4 52
SZRX AT ARV | 2 words 8 16
T1XH ' 2 words 8
T1RH Timer 2 words 8 16 98
T1TH 1 word 4 16
T2M3X Timer 2 words 8 106
T2XH 2 words 8
T2RH Timer 2 words 8 16 101
T2TH 1 word 4 16
T3XH 2 words 8
T3RH Timer 2 words 8 16 104
T3TH 1 word 4 16
_I_TMM 22)( Timer 1 word 4 4/8 100
TTI\Z/I 3?;< Timer 1 word 4 4/8 102
TTI\'/\I/I SSX Timer 1 word 4 4/8 97
6 tenx technology, inc.

Preliminary Rev.1.1, 2007/11/06



Advance Information UM-TM89XX };47_C

it W Ty o it

2-1. EF;E.”FIT—J- ?%?ij’la—ﬁ(lndex Register Access Instructions)

IDC
oy -
;ﬁhjﬂ'ﬁﬁ@fﬁ—? » P4l machine cycle -
ek
SR HLEVRL ZR f Fﬁ’j} HIFSRLFIR L -
E-_t%?l
A T (B AC P AT -
HTIlz1Es
OP code EETT e
IDC& HL € HL+1
IDC% ZR € ZR+1
IDC$ HL € HL+1
ZR € ZR+1
IDC8
Pay

ﬁ?%%
}Iﬁj’ HL p5RL ZR FVT7 FL” H[Jf[‘/i_ Eﬂj‘ 2 e
%‘tgﬂ :
Ex Uk ERTIEN f{%%é”’ AC [ FHE
i
OP code EET Fiae
IDC8& HL € HL+2
IDC8% ZR € ZR+2
IDC8% HL € HL+2
ZR € ZR+2
7 tenx technology, inc.
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IDCH
S -
Pﬁg Sa :@fﬁﬁ » P{E machine cycle -

ek
B HL AL ZR 7" 73 BIFS KL 4 -
E_t%l :
R T RS AC O] T -
Rt
OP code EETT frEnie
IDCHE& HL < HL+4
IDCH% ZR < ZR+4
IDCH$ HL €< HL+4
ZR € ZR+4
MVL
4 i
;fh PR i > PY{l# machine cycle, 4 bits data transferred -
4y

}H RX Fi F"ﬁF[ & fv data RAM fi FL' il [ £ HL-L ©
e SR PSR 0

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

Content of HL-L IDBF3 IDBF2 IDBF1 IDBFO

EI:EEI :
Rl e P L e s i

fﬁ ]?“Frﬂ? :
OP code E T e
MVL Rx IDBF3 ~ IDBF0O < (Rx)
MVH
}J’

ku_

jome:

@%’F}? » P4l machine cycle, 4 bits data transferred -

ek
JFf Rx Frf i data RAM (i JFL' fill & £ HL-H -

8 tenx technology, inc.
Preliminary Rev.1.1, 2007/11/06
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C

B8 VR USRI

Source RAM data’ (Rx)3 (Rx)2 (Rx)1 (RX)0
Content of HL-H IDBF7 IDBF6 IDBF5 IDBF4
:.‘t=|:l :
Ry B UL S T -
SRS
OP code EETT =
MVH RX IDBF7 ~ IDBF4 €& (Rx)
MVU
A i
;f’ﬂ'— 3”%;‘%@#{ &J P4l machine cycle, 4 bits data transferred -
Ji
A Rx Frfp Efi data RAM 97 #ﬁlfﬁjlﬂ@'?ﬂ HL-U -
E b e m{fgﬁﬁ B3/
Source RAM data’ (Rx)3 (Rx)2 (Rx)1 (Rx)0
Content of HL-U IDBF11 IDBF10 IDBF9 IDBF8
:f:=tl :
Rl amie - o s st i -
RN FE
OP code ERTT s
MVU RX IDBF11 ~ IDBF8 € (Rx)
MVV
o -
gﬁb F ﬁ;‘%@#ﬁ AJ P47 machine cycle, 4 bits data transferred -
F ﬁ%ﬁF H
}{:‘“] Rx ?F‘ & fv data RAM fi FL' il [ [ HL-V -
E bR pmﬂfgﬁﬁg (g™
Source RAM data’ (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of HL-V IDBF15 IDBF14 IDBF13 IDBF12
%EEI :
R e o AL i s i
9 tenx technology, inc.
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TR
OP code R T piE
MVV RX IDBF15 ~ IDBF12 € (RX)

RVL
£ ﬁ#ﬁ[
g4 Fr= ?F"'AJ » P4l machine cycle, 4 bits data transferred -
P

FI]

JRf HL-L ) FLI'E”T‘ ¥ || Rx Hripfi data RAM I' 32 AC -
B SR VAR RO

Content of HL-L IDBF3 IDBF2 IDBF1 IDBFO

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

:i‘-:v;l
R i s FIRLE RO et -

SRR
OP code T N piE
RVL Rx (Rx) € IDBF3 ~ IDBFO,
AC € IDBF3 ~ IDBFO
RVH
iy -
TEFF— 3”%%@%—? » P4l machine cycle, 4 bits data transferred -

le‘j HL-H fiY?| FLI[;@ e 2 R A ”"?}J'{L_‘EU data RAM '] & AC -
EA S PRSI A

Content of HL-H IDBF7 IDBF6 IDBF5 IDBF4

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

:i‘-:v;l
Rl s t-ooppurmimsie s

R A
OP code EETT e
RVH Rx (Rx) < IDBF7 ~ IDBF4,
AC < IDBF7 ~ IDBF4

10 tenx technology, inc.
Preliminary Rev.1.1, 2007/11/06
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"ﬁ:ﬁ@%ﬁ? » P47 machine cycle, 4 bits data transferred -

s HL-U register fi[* J”’Fkl’]’@ i+ = RX ﬁ?jfﬁ?gﬁ'm data RAM I'| &> AC -

SRR VSR

Content of HL-U’ IDBF11 IDBF10 IDBF9 IDBF8
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
ét?;l :
X T b A RLE TSR e it
R
OP code T e
RVU Rx (Rx) < IDBF11 ~ IDBFS8,
AC < IDBF11 ~ IDBF8
RVV

?ﬂﬁ?:

ff— ﬂ"ﬁ;‘%@?ﬁﬂ » P4l machine cycle, 4 bits data transferred -
F R
SR HL-V [ Jﬁ, il 7 2] Rx Hrip iy data RAM '] AC -

B8 PR IOSPTREE I

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

ét?}l :
Rl iie - o s st i -
HIRIGHE

OP code EETT T EIE

RVV Rx (Rx) € IDBF15 ~ IDBF12,
AC € IDBF15 ~ IDBF12
11 tenx technology, inc.
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SHLX
TR E

ii
RIGEEEE FTky

5 SR -

» 7" {[# machine cycle -

JFf 16-bit i Immediate data( D ) & %] HL -

K 3:@ | 2 words =% fiuff 4] = F1 7 i machine cycle kb - ifﬁ s e
Wordi Cgpcode [} 16 bits [V immediate data [!]] rﬂi”ifp .JE YT {l# word 1 e
Fh S SR VAR RO
Imm. Data D D7 D6 D5 D4 D3 D2 D1 DO
HL register IDBF7 IDBF6 IDBF5 IDBF4 IDBF3 IDBF2 IDBF1 IDBFO
Imm. Data D D15 D14 D13 D12 D11 D10 D9 D8
HL register | IDBF15 | IDBF14 | IDBF13 | IDBF12 | IDBF11 | IDBF10 | IDBF9 IDBF8
="
E’T D = 0Oh ~ FFFFh (iﬁ*@? |7f*~F il MCU fl1 HL register ff wglﬁu CETE T [f'
(2). MCU rf’jl [ilﬁu[ﬁ SpY 7 fi# machine cycle ﬁﬁﬂﬂ[?ﬁﬂ;ﬂ? |9 lgﬁj\
SRR
OP code BT T EIE
SHLX IDBF15~0 € D )
SETDAT D
MRL
ﬁﬁ
TErﬁ'— ] %’F', '&J » P41 machine cycle, 4 bits data transferred -
Rk
A Rx firf L data RAM 197 FME[@ FE@ZR-L -
B SRR USRI R
Source RAM data’ (Rx)3 (RX)2 (RX)1 (Rx)0
Content of ZR-L ZRBF3 ZRBF2 ZRBF1 ZRBFO
:fi=tl
Rl oo purmimsie s
SRS
OP code T HEIE
MRL RX ZRBF3 ~ ZRBFO0 € (Rx)

12 tenx technology, inc.
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MRH
HE
;FFF & yjf’F', ?J » P4l machine cycle, 4 bits data transferred -
Tk
}{‘éj’ Rx EH‘F’[TJ&F[?J data RAM pi[? JFL' il i 2] ZR-H -
H i T USSP R O
Source RAM data’ (RX)3 (Rx)2 (Rx)1 (Rx)0
Content of ZR-H ZRBF7 ZRBF6 ZRBF5 ZRBF4
:t:.;l :
EX liur[i:’k el Flil {E j"’jﬂ#j‘iﬁ[f_“ °
SRR
OP code EET ﬁfﬁgﬁf‘e
MRH RX ZRBF7 ~ ZRBF4 € (RX)
MRU
4 1
TEFF— G ;%@#F’,?J » P4l machine cycle, 4 bits data transferred -
43
A Rx firf L data RAM 197 F"IE[‘E} ¥ Z ZR-U -
H i 7 S OSRER R
Source RAM data’ (RX)3 (Rx)2 (RX)1 (Rx)0
Content of ZR-U ZRBF11 ZRBF10 ZRBF9 ZRBF8
:.‘t=|:l :
Rl 1 i T S TERLE RGO e ffac -
SRS
OP code EETT ?‘F’,fﬁgﬁﬁa
MRU RX ZRBF11 ~ ZRBF8 € (RX)
MRV
AR
- 3”%;‘%@#{[—? » P47 machine cycle, 4 bits data transferred -
J 4y
JFf Rx e 4 data RAM f FL' fifl e E] ZR-V
13 tenx technology, inc.
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H i SRR EER Y

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

Content of ZR-V 0 0 0 ZRBF12
:.‘t=|:l :
Rl e - o s st i -
SRS

OP code EETT e

MRV RX ZRBF12 € (RX)

RRL
A
;f’ﬂ'— g ’ﬁ;‘%@fﬁ i » Uil machine cycle, 4 bits data transferred -
fi 4yt
,‘H ZR-L pup?] FLI il 7 = Rx ’:’[’ﬁf‘F’ﬁc’gfj data RAM I'| ¥ AC -
B 6 7 SR ST ER E

Content of ZR-L ' ZRBF3 ZRBF2 ZRBF1 ZRBF0

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

:f:=tl :
Rl amie - o s st i -
RN FE

OP code ERTT s

RRL RX (RX) € ZRBF3 ~ ZRBFO,
AC € ZRBF3 ~ ZRBF0

RRH
A
;f’ﬂ'— 3”%;‘%@#{[—? » P47 machine cycle, 4 bits data transferred -
SRR
}lﬁ]" ZR-H iy’ FL' fill [ £[ Rx F{’??‘F’[i{gﬁfj data RAM '] ¥ AC -
ERLSTEAY S Jﬁmﬂfgﬁrﬁ] B3RS

Content of ZR-H ' ZRBF7 ZRBF6 ZRBF5 ZRBF4

Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
%EEI :
EJ?HHMﬁgﬁrWﬂﬁgo
14 tenx technology, inc.
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IR E
OP code E T i =
RRH Rx (Rx) € ZRBF7 ~ ZRBF4,
AC € ZRBF7 ~ ZRBF4
RRU
A
;FFF G @%’F}? » P4l machine cycle, 4 bits data transferred -
AR
[P ? J’LH ZR-U pyp| FL‘ fill [ £ Rx ’i’l”ﬁfﬁ@ﬁﬁ data RAM I'] ¥ AC -
AP R AR gﬁrﬁj BN
Content of ZR-U ' ZRBF11 ZRBF10 ZRBF9 ZRBF8
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
:i‘-:v;l
E{X R R RSO e -
SRR
OP code EET I
RRU Rx (Rx) € ZRBF11 ~ ZRBFS8,
AC € ZRBF11 ~ ZRBF8
RRV
Fi ﬁ?ﬁ 3
gﬁ'— SESTES @%’F’[ﬁ » P4l machine cycle, 4 bits data transferred -
?’F' ﬁ%ﬁF H
[P ij, J’L'H ZR-V | J“FL i 2 Rx F’?ﬁ Ly data RAM '] 5 AC -
RART ;‘pr Jaﬁfl‘%ﬁm] [?i/
Content of ZR-V ' 0 0 0 ZRBF12
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
:i‘-:v;l
EX li u]:[i:’k i Flil FI\J[ j"’i'il'“q“i[ﬁf_“ °
SRR
OP code R e
RRV RX (Rx) € 0,0,0,ZRBF12,
AC € 0,0,0,ZRBF12

Preliminary
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SZRX

R
il 2 4

_:—F

Mk

i+ " {li machine cycle -

}[%‘J’ 16-bit fi¥ Immediate data( D )&+ Z[| ZR -
| 2 words = fi J}“‘F’["fj = 2=l i machine cycle ?F SFHY ?F[ SHIP ST f#

[P jf", % 3:@

Wordi Cgpcode p | 13 bits f |mmedlage data A

B SR VAR RO

([0 Af5 4T i word fli <

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 | ZRBF1l1 | ZRBF10 | ZRBF9 | ZRBF8
=1
Ekf D = 0h ~ 1FFFh (:Er:;'ﬂ\[}!ﬁl (% fli# MCU 1 ZR register & 5 Gypy 2E( & 7 ] [ﬂ
(2). MCU f*"ﬁlé&iﬁl’[ﬁp Ty Pmachlne cycle f[ﬁFJHI?’*@F’—’rE pJH[ﬁj\
SRR
OP code R s
SZRX ZRBF12~0 € D
SETDAT D
MHL
A
- Fn= ?‘F’,ﬁ » P47 machine cycle » & 16 bits data transferred -
F AJ%EF
fj’;;ﬁ T X Ffr;r“,JGCJ 16-bit £ ¥f] [fF (3 | F’\I@F"L * HL index register -
i X [l R 4 {bEEE I HH1Y data RAM > PR -
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
D $00B7 $00B6 $00B5 $00B4
16 tenx technology, inc.
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X Addr+3 Addr+2 Addr+1 Addr
E $00BB $00BA $00B9 $00B8
F $00BF $00BE $00BD $00BC
H 5 PRSI
Content of HL "IDBF7 IDBF6 IDBF5 IDBF4 IDBF3 IDBF2 IDBF1 IDBFO
RAM data Bit3 Bit2 Bit1 Bit0 Bit3 Bit2 Bit1 Bit0
RAM addr. Addr+1 Addr
Content of 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
%Eﬁl
gZ: 0~Fh
A
OP code EETT i =
MHL X IDBF3~0 < (Addr),
IDBF7~4 < (Addr +1),
IDBF11~8 < (Addr +2),
IDBF15~12 < (Addr +3)
RHL

_ET-‘E
=
o

M

» P41 machine cycle, 16 bits data transferred -

HL index register 16-bit ElfJ[‘J”'Fﬁ’[’;EI (R EBEETA X A A0 16-bit TR 36k -
£t Xl (02 4 [t 1HY data RAM > SPER

Preliminary

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
17 tenx technology, inc.
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UM-TM89XX §54i_C

B8 VR ISR

Content of HL "IDBF7 | IDBF6 | IDBF5 | IDBF4 | IDBF3 | IDBF2 | IDBF1 | IDBFO
RAM data Bit3 Bit2 Bitl Bit0 Bit3 Bit2 Bitl Bit0
RAM addr. Addr+1 Addr

Content of 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

§t§§l :
Lo~ en
ARIEAAES
OP code EETT e
RHL X (Addr) € IDBF3~0,
(Addr+1) € IDBF7~4,
(Addr+2) € IDBF11-~8,
(Addr+3) € IDBF15~12
MZR
o
gﬁb | ﬁ;‘%@#ﬁ AJ P41 machine cycle » & 13 bits data transferred -
rﬁ%ﬁﬁﬂ :
;LI‘—;J, ET 7v X5 F’?fF'I —\L_:FI J 16-bit Eﬁ‘?{?‘l ]TF I,}}Eh N[ J FL IE‘J Ffjl 7 7R index reg|ster °
{6t X fifi U5 4 [ 5 Y data RAM > SR -
X Addr+3 Addr+2 Addr+1 Addr
0 $00C3 $00C2 $00C1 $00C0
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 $00EQ
9 $00E7 $00E6 $00E5 $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
18 tenx technology, inc.
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B8 R USRI

Contentof ZR |['ZRBF7 | ZRBF6 | ZRBF5 | ZRBF4 | ZRBF3 | ZRBF2 | ZRBF1 | ZRBFO
RAM data Bit3 Bit2 Bitl 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
§t§§l :
Lo~ Fn
IR E
OP code EET N Ee
MZR X ZRBF3~0 € (Addr),
ZRBF7~4 < (Addr+1),
ZRBF11~8 < (Addr+2),
ZRBF12 € (Addr+3)
RZR
R TENES
gﬁ'— Fr ;%@?F » P4l machine cycle, 16 bits data transferred -
5.4 3
JKj ZR index register 13-bit [i4]* JFL[ e ZRRT X e A 16-bit TR (k-
5 {fit X fifi {23 4 [l o 49 data RAM > SPst i
X Addr+3 Addr+2 Addr+1 Addr
0 $00C3 $00C2 $00C1 $00C0
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 $00EQ
9 $00E7 $00E6 $00E5 $00E4
A $00EB $00EA $00E9 $00E8
B $O00EF $00EE $00ED $00EC
C $00F3 $00F2 $00F1 $00F0
D $00F7 $00F6 $00F5 $00F4
E $00FB $00FA $00F9 $00F8
F $00FF $00FE $00FD $00FC
H 7 SV IO
Content of ZR "ZRBF7 | ZRBF6 | ZRBF5 | ZRBF4 | ZRBF3 | ZRBF2 | ZRBF1 | ZRBFO
RAM data Bit3 Bit2 Bitl 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 Bitl Bit0 Bit3 Bit2 Bitl Bit0
RAM addr. Addr+3 Addr+2
19 tenx technology, inc.
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Advance Information UM-TM89XX };47_C
Sk
[
=0~Fh
Ir A
OP code BT =
RZR X (Addr) € ZRBF3~0,

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

Preliminary
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Advance Information UM-TM89XX };47_C

2-2. RAI\/I?}%IS[['EB{%#F'[—?J(RAM Data Transferred Instructions)

LID

-JP’[’IJ v 1=
TEFF— 3"%%@%? 1k P{[# machine cycle, 4 bits data transferred -

o
;-l% @JHL fORL@ZR frff i data RAM fiuT FLI i ff#F £ @ZR iy RL@HL Frfilfif data RAM
ﬂ Uik g E oo

SR
Hﬂ rjiﬂﬁfl J<T JJ‘ Flif}lﬁj HL I'J % ZR {9 Fk%i#u?y
(2). ? {f iz 0 FH55T grﬂi ﬁ;f Fl }J}[ﬁj’ HL ﬁ‘/i ZR pa FL I;Ej e
Tﬁ—ﬁ?ﬁ?iﬁ :
OP code T e
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

-jp‘[ IJ/\ ‘I\E‘k :
gﬁb 3"%;‘%@#@ 'AJ » P47 machine cycle, 8 bits data transferred -
iPF'[ IJTPrUF[FJ :

JH@HL FRl@ZR »—')’Tf'l[ﬂpj data RAM FUsHisgify fisl i 5iH1Y 8 bit [ Fﬁl;@m@‘:ﬁﬂ@ZR AL
@HL "’"T?F[[HE U data RAM SIS o i o - o

FI@HL FRL@ZR 19 LSB [ KGffr - 560 R 0 KPS AR LSB > 07 Vi
f*ﬁP}Hi@HL/ZR(RAM 41-bit0=0) | > @HLIZR(RAM ' 1 bito=1) -

AR J?T’Z%FTJ (R

21 tenx technology, inc.
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Advance Information UM-TM89XX };47_C
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 bit5 bit4 bit3 bit2 bitl bit0
Source RAM addr @HL/ZR(RAM i H-hit0=1) @HL/ZR(RAM f 1-bit0=0)
Destination RAM RAM addr. = Nd*+1 RAM addr. = Nd*

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

Des“”gg&” 8bits | pit7 bit6 bit5 bitd bit3 bit2 bitl bit
Des“”;‘éigr” RAM @ZR/HL(RAM 7 §i-bit0=1) @ZR/HL(RAM # i{-bit0=0)

* ©Ns, Nd {* £ |57 data RAM 7 i
Sk :
E’If T ¥ ,ﬁ;;cj_lbj J/T'}/“\?Ej~ﬂfj’ HL I'J % ZR 9] JFLI%JSIL;;& .
(2). #1145 .;E;v e JTRIE T E ISR HL RLZR [P il 2 -
g
OP code EETT I
LID8 @ZR, @HL  [(@ZR(RAM f 1i-bit0=0)) €« (@HL(RAM fF I-hit0=0))
(@ZR(RAM i Ii-bit0=1)) € (@HL(RAM f ii-bit0=1))
LID8& @ZR, @HL  |[(@ZR(RAM f* 1-bit0=0)) € (@HL(RAM i I~hit0=0)),
(@ZR(RAM i Ii-bit0=1)) € (@HL(RAM f §i-bit0=1))
HL € HL+2
LID8% @ZR, @HL  |[(@ZR(RAM f 1i-bit0=0)) € (@HL(RAM F I-hit0=0))
(@ZR(RAM i I-hit0=1)) € (@HL(RAM & §i-bit0=1))
ZR € ZR+2
LID8$ @ZR, @HL  [(@ZR(RAM ft 1i-bit0=0)) € (@HL(RAM & I~bit0=0))
(@ZR(RAM i Ii-bit0=1)) € (@HL(RAM i §i-bit0=1))
HL € HL+2
ZR € ZR+2
LID8 @HL, @ZR  [(@HL(RAM fF I-bit0=0)) € (@ZR(RAM fF I-bit0=0))
(@HL(RAM f 1-bit0=1)) € (@ZR(RAM f iibit0=1))
LID8& @HL, @ZR  |[(@HL(RAM & I-hit0=0)) € (@ZR(RAM fF I-hit0=0))
(@HL(RAM # ii-bit0=1)) € (@ZR(RAM i ii-bit0=1))
HL € HL+2
LID8% @HL, @ZR  |[(@HL(RAM F I-bit0=0)) € (@ZR(RAM A I~bit0=0))
(@HL(RAM  ii--bit0=1)) € (@ZR(RAM i §i-bit0=1))
ZR € ZR+2
LID8$ @HL, @ZR  |[(@HL(RAM F I-hit0=0)) € (@ZR(RAM 7 I-hit0=0))
(@HL(RAM f 1-bit0=1)) €< (@ZR(RAM & ii-bit0=1))
HL € HL+2,
ZR €& ZR+2
22 tenx technology, inc.
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Advance Information UM-TM89XX };47_C

LIDH
FrA R -
;F“ P = @%’F’,ﬁ » P4l machine cycle, 16 bits data transferred -

AR EMIGE
ﬂ%@%HL fYRL@ZR Fr[fifY data RAM [Ujgiagh) il Lty 16 bit [* FLIIEITT’@'?U@ZR pa
@HL Hr i data RAM FSELSE M e 5 - -

2 F@HL i EL@ZR [l [SAOR (i 7 (R ELIT - 5 35 4 BT P00 B P e
2oy 1% P Iﬁ i AL @HL/ZR(RAM A 4~ bit1,0=00) @HL/ZR(RAM Hr i+ bit1,0=01) -
@HL/ZR(RAM ## 1-hit1,0=10) » @HL/ZR(RAM & #i-bit1,0=11)

AN ;‘pr Jaﬁf"%rfﬁj [’,”i/[ﬁ\ :

Source RAM RAM addr. = Ns*+1 RAM addr. = Ns*
addr. & data bit3 bit2 bitl bit0 bit3 bit2 bitl bit
mapping
So“rggtfb'ts bit7 bit6 bit5 bitd bit3 bit2 bitl bit0
SO”;"; deM @HL/ZR(RAM # 4i-bit1,0=01) @HL/ZR(RAM i 4i-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 bité bit5 bit4 bit3 bit2 bitl bit0
Des“”;‘é'(‘;r” RAM @ZR/HL(RAM i i-bit1,0=01) @ZR/HL(RAM i ii-bit1,0=00)
Source RAM RAM addr. = Ns*+3 RAM addr. = Ns*+2
addr. & data bit3 bit2 bitl bit0 bit3 bit2 bitl bit
mapping
Source 16bits | L5 bit14 bit13 bit12 bit11 bit10 bit bits
data
Des“”:ggp RAM @HL/ZR(RAM f Li-bit1,0=11) @HL/ZR(RAM f# 5-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“”;‘égr” RAM @ZR/HL(RAM i ii-bit1,0=11) @ZR/HL(RAM i ii-bit1,0=10)

*: Ns, Nd (—&‘wwgmﬁy@m data RAM Ik

SR="N
W rﬂim%ﬁu Fi s Flff;{ﬁj’ HL I'J % ZR fiuf? FL'F%E KR o
2)- #F" ik FEJ/ % f 7] ufﬂifﬁ' Fof HL iV RL ZR FILJ[J’F’}'I'@"JL[4 0
SETERY
OP code BT TS
LIDH @ZR, @HL _|(@ZR(RAM  1i-bit1,0=00)) < (@HL(RAM ¥ i-bit1,0=00))
(@ZR(RAM f#§i-bit1,0=01)) € (@HL(RAM £ Ii-bit1,0=01))
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OP code E T L EE

(@ZR(RAM #t1-bit1,0=10)) € (@HL(RAM f #-bit1,0=10))
(@ZR(RAM i ifi-bit1,0=11)) € (@HL(RAM 7 i-bit1,0=11))

LIDH& @ZR, @HL  |(@ZR(RAM 7 }-bit1,0=00)) < (@HL(RAM 7 4-bit1,0=00))
(@ZR(RAM t4-bit1,0=01)) € (@HL(RAM & H-bit1,0=01))
(@ZR(RAM i Jbit1,0=10)) € (@HL(RAM f -bit1,0=10))
(@ZR(RAM i Jibit1,0=11)) € (@HL(RAM f -bit1,0=11))
HL € HL+4

LIDH% @ZR, @HL  |[(@ZR(RAM ff §-hit1,0=00)) € (@HL(RAM i 1-bit1,0=00))
(@ZR(RAM F4-bit1,0=01)) € (@HL(RAM & 4-bit1,0=01))
(@ZR(RAM H4-bit1,0=10)) € (@HL(RAM & H-bit1,0=10))
(@ZR(RAM i Jibit1,0=11)) € (@HL(RAM f bit1,0=11))
ZR € ZR+4

LIDHS @ZR, @HL |(@ZR(RAM ¥ 4-bit1,0=00)) €« (@HL(RAM i 4-bit1,0=00))
(@ZR(RAM f -bit1,0=01)) € (@HL(RAM & 4-bit1,0=01))
(@ZR(RAM F4-bit1,0=10)) € (@HL(RAM & 4-bit1,0=10))
(@ZR(RAM H4-bit1,0=11)) € (@HL(RAM & H-bit1,0=11))
HL € HL+4
ZR € ZR+4

LIDH @HL, @ZR  |(@HL(RAM 7 4-bit1,0=00)) € (@ZR(RAM f #-bit1,0=00))
(@HL(RAM f 4i-bit1,0=01)) < (@ZR(RAM # fi-bit1,0=01))
(@HL(RAM #H-bit1,0=10)) € (@ZR(RAM f Hi-bit1,0=10))
(@HL(RAM #b-bit1,0=11)) € (@ZR(RAM i 1i-bit1,0=11))

LIDH& @HL, @ZR _ |[(@HL(RAM 7 if-bit1,0=00)) € (@ZR(RAM 7 ii-bit1,0=00))
(@HL(RAM #-bit1,0=01)) € (@ZR(RAM f Hi-bit1,0=01))
(@HL(RAM #-bit1,0=10)) € (@ZR(RAM & 4i-bit1,0=10))
(@HL(RAM 7 Hi-bit1,0=11)) € (@ZR(RAM #* i1i-bit1,0=11))
HL € HL+4

LIDH% @HL, @ZR  |(@HL(RAM f bit1,0=00)) < (@ZR(RAM 7 4-bit1,0=00))
(@HL(RAM # 5-bit1,0=01)) € (@ZR(RAM & 4-bit1,0=01))
(@HL(RAM # f-bit1,0=10)) € (@ZR(RAM f -bit1,0=10))
(@HL(RAM ## Hbit1,0=11)) € (@ZR(RAM f -bit1,0=11))
ZR € ZR+4

LIDHS$ @HL, @ZR  |(@HL(RAM f -bit1,0=00)) < (@ZR(RAM 4~bit1,0=00))
(@HL(RAM # 4-bit1,0=01)) € (@ZR(RAM & 4-bit1,0=01))
(@HL(RAM # -bit1,0=10)) € (@ZR(RAM & 4-bit1,0=10))
(@HL(RAM # H-bit1,0=11)) € (@ZR(RAM & H-bit1,0=11))
HL € HL+4,
ZR & ZR+4
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UM-TM89XX §54i_C

LDS

5

5 S -

e
o

»

» P4l machine cycle, 4 bits data transferred -

5 4-bit P~ Immediate data(D) 7~ %] RX » FY R Fhete[pfHY data r °
}[fj’4 bit fi* 1 diate data(D){iF %[ R @HLF9 L@ZR F’??F(FJEL data RAM I'] = AC
o SR PSP

Immediate data’ D3 D2 D1 DO
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO
==
E’df Fl | AN I&T—F ufﬁ ?F 1F l‘J}{‘“ ZRERLHLA ”’Fkl’fgg“rbp 1-
(2). Rx rjuﬂii S ELRLT e *1“? e
(3.D=0~Fh-
HIRIGHE
OP code BT T EIE
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

o
;fﬁ'— 3”%;‘%@?‘F’,ﬂ » P4ff# machine cycle, 8 bits data transferred -

-4y

;[5] 8-bit fiv Immediate data(D) " Z]@HL F5LL@ZR T [fifi [y 3787 data RAM i1 -

F]u HL F5kL ZR [V LSB pugfFEfEL{E 'i?F ﬁm—:ﬁﬂj fﬂ}{"’ FRL LIS [ e VY
[njlﬁﬂ‘ tP}Hi@HL/ZR(RAM ik - bit0=0), @HL/ZR(RAM ik k- bit0=1) -

TR PSP

Imm. data D D7’ D6 D5 D4 D3 D2 D1 DO
%e:&ngg?; Bit3 Bit2 Bit1 BitO Bit3 Bit2 Bit1 Bit0
g‘;sht/'l”;‘é'é’r” @HL/ZR(RAM i i-bit0=1) @HL/ZR(RAM i i-bit0=0)
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==
Iz_‘f :IP‘I I ’é:q\] % ],2% 53 = [E’t ﬁ E[E{J}:{@]’ ZR F‘}ﬁ HL E[fj[ﬂj?(l»lr@{yp 2 o
(). D =0 ~ FEh
R
OP code ET =
LDS8 @HL, D (@HL(RAM ¥ 1i-hit0=0)) €< D3~DO0,
(@HL(RAM &b 1i-hit0=1)) € D7~D4,
LDS8# @HL, D (@HL(RAM ft fHbit0=0)) €< D3~DO,
(@HL(RAM ft f+hit0=1)) < D7~D4,
HL €< HL+2
LDS8 @ZR, D (@ZR(RAM fi f1Hhit0=0)) €< D3~DO,
(@ZR(RAM fF fi-bit0=1)) €& D7~D4,
LDS8# @ZR, D (@ZR(RAM fi fHbit0=0)) < D3~DO,
(@ZR(RAM f# 1i-bit0=1)) € D7~D4,
ZR & ZR+2
LDSH

T B
/

%ﬁﬁ%'

Pas

k| l’[ﬁ'ﬂ"ﬁ%@%ﬁj » " {li machine cycle, 16 bits data transferred -

s 16-bit [V Immediate data (D)f# Z|@HL fRL@ZR Frf[f|fiv data RAM [Uiligh 4 i

b g - o

f %j:,fﬁl

Word i Opcode ['] & 87— {EEETR »

word f[1 °

| 2 words =" 5 & *33{2! " flit machine cycle F{ER R

jf’F’, ﬁH Iy~
| 16 bits [V immediate data [ 4744 puET- lﬁ

mgr% HL —K/i_ /R El"jﬁ I'EE[ J]ﬁr‘f‘j‘uﬂjﬁf/ [‘%IE”E [? ) 'i? iﬁljﬁfﬂ}{yﬁk& 2uF iﬁ‘—’ Fr J‘E:ﬁgl

T Y Y P [ﬁ % 3 AL @HL/ZR(RAM i k- bltl 0= 00)

@HL/ZR(RAM fﬂfbltlo 10), @HL/ZR(RAM i f1-bit1,0=11) -
H 7 R SR R

@HL/ZR(RAM i 4 bitl,0=01),

Imm. DataD | D7 D6 D5 D4 D3 D2 D1 DO

Desthation Bit3 Bit2 Bitl Bit0 Bit3 Bit2 Bitl BitO

[F’ef,a“;éz’rr_‘ @HL/ZR(RAM f §i-bit1,0=01) @HL/ZR(RAM f ii-bit1,0=00)

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

Desthation Bit3 Bit2 Bitl Bit0 Bit3 Bit2 Bitl BitO

[F’zis,\t/ilr‘:‘éié’rr_‘ @HL/ZR(RAM & §i-bit1,0=11) @HL/ZR(RAM 7 §i-bit1,0=10)
Sps

E’_‘f D = 0h ~ FFFFh -
(2)- FFryadi i L Bl o3 FE @ F TR ZR AL HL BT i 4 -

Preliminary
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Advance Information UM-TM89XX

C

(3). MCU T;’jl 'i*F' ,Jﬂﬁfjpllpu I* [ machine cycle AR J?’?@ﬂ’?ﬁjﬁfjﬂl%’rﬁ%ﬁj‘* o

SRR
OP code EETT I
LDSH @HL, (@HL(RAM f# $bit1,0=00)) €< D3~DO,
SETDAT D (@HL(RAM f# 4bit1,0=01)) € D7~D4,
(@HL(RAM f# f-bit1,0=10)) €< D11~DS8,
(@HL(RAM f# #1-bit1,0=11)) € D15~D12
LDSH# @HL, (@HL(RAM f #~bit1,0=00)) € D3~DO,
SETDAT D (@HL(RAM ## bit1,0=01)) € D7~D4,
(@HL(RAM f #bit1,0=10)) €< D11~D8,
(@HL(RAM ## 41-bit1,0=11)) € D15~D12
HL € HL+4
LDSH @ZR, (@ZR(RAM #t 4-bit1,0=00)) €« D3~DO,
SETDAT D (@ZR(RAM ff 1i-bit1,0=01)) € D7~D4,
(@ZR(RAM ff 1i-bit1,0=10)) €< D11~D8,
(@ZR(RAM At -bit1,0=11)) € D15~D12
LDSH# @ZR, (@ZR(RAM #t 4-bit1,0=00)) € D3~DO,
SETDAT D (@ZR(RAM ff 4-bit1,0=01)) € D7~D4,
(@ZR(RAM ff 4i-bit1,0=10)) € D11~D8,
(@ZR(RAM #F 1i-bit1,0=11)) € D15~D12
ZR & ZR+4
STA

Fr TR 1
gJ?w ~ ?F"'AJ » P4l machine cycle, 4 bits data transferred -
ST
}{fj’ AC B FL' & 2 Rx > @HL {7RL@ZR Fr i data RAM -
T +ﬁ§}7[o[pmf%rﬁ[,’vpﬂ :

e
._.D

AC AC3 AC2 AC1 ACO
RX (Rx)3 (Rx)2 (Rx)1 (Rx)0
==
1{ ;ﬁﬁ;iﬂ\, I ,& [/ﬂj}ﬁﬁ ;F 1A ZR By RL HL ot FL' AL e
(2). Rx v i b RLT JRRISsF A b gt
AR
OP code BT RIS
STA Rx (Rx) € AC
STA @HL (@HL) € AC
STA# @HL (@HL) € AC
HL € HL+1
STA @ZR (@ZR) € AC
STA# @ZR (@ZR) € AC
ZR € ZR+1
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"ﬁ%@%ﬁ? » P47 machine cycle, 4 bits data transferred -

S R TR data RAMFSP| 7 Z]@HL fHAL@ZR fo4L Ry [y data RAM
I AC -

=

N f%iﬁfﬁ}?ﬁ?? %’T FIFK ZR Rl HL Elfj[“J”kal’l’@*’Jp 1
(2). Rx, Ry ".‘i?ﬁﬁf/u\ ERLD e ‘lnilﬁéﬁ”wi .

TN baiea
OP code EETT =
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

AT
gﬁ'— G ;%@#F’,?J » P4l machine cycle, 4 bits data transferred -

-4 3 ¢

JH@HL B RL@ZR Fo il Ry ﬁf%;r‘F’[[F[JEfJ data RAM puj? J”'Fk[’[’ig“l e =] Rx ﬁf%;r‘F’[[F[JEfJ data RAM
' AC -

==
E’If ‘F'[,,J,;qgt,ﬂq N ,"é?ﬁﬂ;’}?ﬁiﬁk %‘7 glgﬁﬂfj’ ZR pykL HL g@m?ﬁ’ flp L e
(2). Rx, Ry ik b JpRLT RS gt -

HIRIE e
OP code EETT HEIE
MWR Rx, Ry (Rx) € (Ry),
AC € (Ry)
MWR Rx, @HL  |(Rx) € (@HL),
AC € (@HL)
MWR# Rx, @HL __|[(Rx) € (@HL),
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OP code EETT e
AC € (@HL)
HL € HL+1
MWR Rx, @ZR (Rx) € (@ZR),
AC € (@ZR)
MWR# Rx, @ZR (Rx) € (@ZR),
AC € (@ZR)
ZR € ZR+1
LDA
o i
ff— 3"%;‘%@#@ i » Uil machine cycle, 4 bits data transferred -
HA R
}{fj RX, @HL {7RL@ZR i1 data RAM V] FL‘ fifl [ Z[| AC -
H b RIS s
RX ' (Rx)3 (RX)2 (RX)1 (RX)0
AC AC3 AC2 AC1 ACO
==vii
1). fadi e [ﬂ??—‘ﬁ? TR ZR v RL HL f #“IIE‘ YL
(2). Rx +- ?ﬁ?éﬁ P TRRLI e T e gt o
SR
OP code EETT T pE
LDA Rx AC € (Rx)
LDA @HL AC € (@HL)
LDA# @HL AC € (@HL),
HL € HL+1
LDA @ZR AC € (@ZR)
LDA# @ZR AC € (@ZR),
ZR€ZR+1
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2-3. LCD#‘F}—?J(LCD Instructions)

LCT

’ﬁ'&
TEFFI'— E ?F"'&J » P4l machine cycle - 8 bits (write) 71 4 bits (read) data transferred -
Lk
A Ry RL@HL Frf[pifv data RAM fiuf’] Fﬁ[};’lf_fu 7-segment HEIR % £ 8 bits data
(DBUSH~DBUSA) - V mﬂ}{ﬁj 5 8 bits data [F+Z]@ZR HflfIpY data RAM FY3EAER
APyt P kL Lz B )i LCD display memory fiu o -1

FW@ZRﬂJLSBﬁ@W?@tWI’iﬁ.iwﬂﬁaw$#WﬂwiﬁwpIggaﬂ@ww@@m—
}Hf\_@ZR (RAM & 51-bit0=0)I'| ~» @ZR(RAM & 4i-bit0= 1)

B PR PVAP SRR R

U

Destination RAM addr. = N*+1 RAM addr. = N*
OTA'V' addr. & |\ La bit2 bitl bit0 bit3 bit2 bit1 bit0
ata mapping
7-seg decoder | o o1 | pBUSG | DBUSF | DBUSE | DBUSD | DBUSC | DBUSB | DBUSA
output data
@ZR addr. @ZR(RAM 7 H-bit0=1) @ZR(RAM  5-bit0=0)
LZ addr. 0100H + Lz x 2 + 1 0100H + Lz X 2 + 0
* N [t data RAM i3
S
H rirﬁmjfp ?JJ/HIJ Y Flff}lﬁj’ HL - ZR fup? {%4—7{%‘/
). Ry R Lz ?infﬁ[ji - R ELRLT SRS g

3). % F[ 4 “ﬁzﬁd iz o ﬁ 7] Dr[ﬁﬁgﬁlij}l—] ZR FL[[;EI 2 F‘/fq_}[—J HL o F'T[;El e

IR EE
OP code | EET s
LCT @ZR, Ry |(@ZR(RAM f 1ibit0=0)) € 7-segment decoder(DBUSD~A) < (Ry)
(@ZR(RAM f# HHbit0=1)) €< 7-segment decoder(DBUSH~E) < (Ry)
LCT# @ZR, Ry |(@ZR(RAM fF1i-hit0=0)) € 7-segment decoder(DBUSD~A) < (Ry)
(@ZR(RAM fF fi-bit0=1)) € 7-segment decoder(DBUSH~E) < (Ry)
ZR & ZR+2
LCT @ZR, @HL |(@ZR(RAM #+ 1-bit0=0)) < 7-segment decoder(DBUSD~A) < (@HL),
(@ZR(RAM f# i-hit0=1)) € 7-segment decoder(DBUSH~E) < (@HL)
LCT& |@ZR, @HL|(@ZR(RAM fF1i-hit0=0)) € 7-segment decoder(DBUSD~A) < (@HL),
(@ZR(RAM f# {Hbit0=1)) €« 7-segment decoder(DBUSH~E) € (@HL)
HL € HL+1
LCT% |@ZR, @HL|(@ZR(RAM 7t I-bit0=0)) € 7-segment decoder(DBUSD~A) < (@HL),
(@ZR(RAM f# ;i-bit0=1)) € 7-segment decoder(DBUSH~E) < (@HL)
ZR & ZR+2
LCT$ |@ZR, @HL|(@ZR(RAM 7+ -bit0=0)) €« 7-segment decoder(DBUSD~A) < (@HL),
(@ZR(RAM f# {Hbit0=1)) €« 7-segment decoder(DBUSH~E) € (@HL)
HL € HL+1
ZR & ZR+2
LCT Lz, Ry |(Lz) € 7-segment decoder €< (Ry)
LCT Lz, @HL |(Lz) € 7-segment decoder < (@HL)

Preliminary

30

tenx technology, inc.

Rev.1.1, 2007/11/06



Advance Information UM-TM89XX };47_C

OP code BT =
LCT# Lz, @HL |*Lz) € 7-segment decoder €< (@HL)
HL € HL+1
LCB
R

Pﬁlj’#} 3

T @?ﬁﬁ » P4l machine cycle - 8 bits (write) 7! 4 bits (read) data transferred -

4

R

}l‘—Ej Ij?y kl@HL F’?ﬁ[ﬂgu data RAM (97| % [fli2%] 7-segment #f54i% 4 8 bits data -
VIEF fLHlF# 8 bits data e Z@ZR F’%;rF,[mpJ data RAM Ry s & di- FES RL Lz A F%F'[F'J

[~ LCD display memory (i~ i F o

IpH Ry FRL@HL Hrif[plfiv data RAM [y’ Fﬁ]jﬁjt Oh - [l 7-segment AR Hs Tk + fiv
8 bits data (DBUSH-~A),H[ﬁ1E 00h - “ﬁm@ZR Fy LSB fudr i £b i - rif’[ .Ji‘imﬁ fﬂ}{fjrf*

P PR sl e 2V R 5R R @ZR(RAM & - bit0=0) | }b@ZR(RAM b i
bltO 1) -

RANN S v S Jaﬂf%ﬁmj ER/ UL
Destination RAM addr. = N*+1 RAM addr. = N*

RAM addr. & | 0 bit2 bitl bit0 bit3 bit2 bit1 bito
data mapping

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

@ZR addr. @ZR(RAM fF fHbit0=1) @ZR(RAM 7F 1i-bit0=0)

LZ addr. 0100H + Lz x 2 + 1 0100H + Lz x 2 + 0
TN UL data RAM 3

=t
Hﬂ EEURE TRTNG e T }H ZR fl‘/i HL 1 FL%JL;W&
(aRw7yu&?ﬁf FIRLI TS 1ﬁ%¢%L

(3). # FIT] T N s }fﬁr iﬁﬁl‘b‘ﬁ ZR jiup? Fﬁ[}j JUZF&fQ-H HL f | FL@ e
IR
OP code BT =
LCB @ZR, Ry (@ZR(RAM ft f-bit0=0)) €< 7-segment decoder(DBUSD~A) < (Ry)
(@ZR(RAM 7 bit0=1)) € 7-segment decoder(DBUSH~E) < (Ry)
00 & 7-segment decoder < 0
LCB# @ZR, Ry (@ZR(RAM it f-bit0=0)) €« 7-segment decoder(DBUSD~A) < (Ry)
(@ZR(RAM f# fHbit0=1)) €< 7-segment decoder(DBUSH~E) < (Ry)
ZR & ZR+2
00 € 7-segment decoder < 0
LCB @ZR, @HL |(@ZR(RAM # ii-bit0=0)) € 7-segment decoder(DBUSD~A) €& (@HL),
(@ZR(RAM fF ii-bit0=1)) € 7-segment decoder(DBUSH~E) < (@HL)
00 € 7-segment decoder < 0
LCB& @ZR, @HL |[(@ZR(RAM 7+ -bit0=0)) < 7-segment decoder(DBUSD~A) < (@HL),
(@ZR(RAM 7 bit0=1)) € 7-segment decoder(DBUSH~E) ¢ (@HL)
HL €< HL+1
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OP code BRI S
00 & 7-segment decoder €< 0

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

00 < 7-segment decoder < 0

LCB$ @ZR, @HL |(@ZR(RAM ft fhbit0=0)) €« 7-segment decoder(DBUSD~A) < (@HL),
(@ZR(RAM 7 i-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

T @%’F}.& » P4l machine cycle - 8 bits (write) 71 4 bits (read) data transferred -

—

}{ﬁj’ Ry g‘/i@HL F’-’rﬁ[ |fv data RAM fuP* | A fli== AC fY[Y| Fﬁlﬁm FE|@ZR f’ﬁ“[ﬂp U i
#I7g0Y data RAM {j_I— I—F&i_ Lz 5 F)};Fl[ﬂ fiY LCD display memory i f- F o

£POZR i LSB FHIRA » ki %ﬂﬁfﬁ P¢”E$§’p:@%ﬁﬁwﬁ®ﬁﬁ@hk
}I—]f\_ @ZR(RAM ff 1i-bit0=0) '] ¥ @ZR(RAM &t i blt

BRGNS RECV.C [

Destination RAM RAM addr. = N*+1 RAM addr. = N*
addr. & data bit3 bit2 bit1 bit0 bit3 bit2 bit1 bit0
mapping
) (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 7 1i-bit0=1) @ZR(RAM 7 11-hit0=0)
LZ addr. O100H+Lzx2+1 0100H+Lzx2+0

*: N f*%ﬁg’yp@ data RAM i fi-e

==
E’T E3:aER) “/FJ F[:r}H ZR P&i HL fY| FL%JL#U;;&,

(2). Ry I}~ Lz R R A T'“lwrﬁ;_

(3). Fpajadi i Y i ffﬂu uﬂiiﬁgi‘ﬁlj ZR g FL[[;EI U2 FRLES HL A FLIEE' e

TG
OP code ST ameE
LCP @ZR,Ry _ |(@ZR(RAM i H-bit0=0)) < (RY)
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(@ZR(RAM - i-bit0=1)) € AC
LCP# @ZR, Ry  |(@ZR(RAM " H-bit0=0)) < (Ry)
(@ZR(RAM f §-bit0=1)) < AC
/R & ZR+2

LCP @ZR, @HL (@ZR(RAM f# {Hbit0=0)) < (@HL)
(@ZR(RAM # i-bit0=1)) € AC
LCP& @ZR, @HL (@ZR(RAM f# 11-bit0=0)) < (@HL)
(@ZR(RAM  4i-bit0=1)) € AC
HL < HL+1

LCP% @ZR, @HL  [(@ZR(RAM fF 4-bit0=0)) < (@HL)
(@ZR(RAM # -bitd=1)) € AC
/R & ZR+2

LCP$ @ZR, @HL (@ZR(RAM fF 11-bit0=0)) € (@HL)
(@ZR(RAM  §i-bit0=1)) € AC
HL €< HL+1,

/R & ZR+2

LCP Lz, Ry (LZ)iow nibbie € (RY),

(LZ)high nibble € AC

LCP Lz, @HL (LZ)1ow nibble € (@HL),

(LZ)high nibble € AC

LCP# Lz, @HL (LZ)1ow nibble € (@HL),

(LZ)high nibble € AC

HL € HL+1

"ﬁ;’i@fﬁr? » P4l machine cycle » 8 bits data transferred -

L“‘ if’F'[ . }If]’@HL F%‘F'[Hpj table ROM fi4 8 bits [* FL[@ R EI@ZR FHA[fVRY 38 data
RAM 7 *ﬁ FRYRL Lz ey LCD display memory -1~ .

S @ZR 19 LSB [ BRI R - C - 0 [ U 7 R AT > [ TV R b
kL @ZR (RAM ﬂ‘thltO 0) I'J® @ZR (RAM rﬂleer 1) -

PRI PSR AR

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 f# 1i-hit0=1) @ZR(RAM 7 1-hit0=0)
LZ addr. 0100H+Lzx2+1 0100H+Lzx2+0

*: N f*%ﬁg’yp@ data RAM i fi-e

==
E’T rjﬁnri?l 4 lj}lﬁj’ ZR Fy kL HL ] Fkll%%ga‘h’?‘r °
(2) Lz % 1 & ﬂi Lu [JELI T'* ﬁf_{‘#IL
(3). .,Jm N 1&43@71 uHiiﬁgi‘J}H ZR BV A T 2 a5 RLRf HEUP AT Ll -
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TR
OP code {E—[--EIT% #}5‘[7&[ éﬁ [”E
LCD @ZR, @HL (@ZR(RAM#F 1H0it0=0)) € T(@HL)iow nibbies
(@ZR(RAMFF 11Hhit0=1)) € T(@HL)nigh nibble
LCD& @ZR, @HL (@ZR(RAMP fH0it0=0)) € T(@HL) 0w nibbles
(@ZR(RAMF 1iHhit0=1)) € T(@HL)nigh nibbie
HL € HL+1
LCD% @ZR, @HL  |[(@ZR(RAM i bit0=0)) € T(@HL)iow b,
(@ZR(RAM®F HH0it0=1)) € T(@HL)nigh nibble
ZR €« ZR+2
LCD$ @ZR, @HL (@ZR(RAM ',TI ij_"bltozo» &< T(@HL)|0W nibbles
(@ZR(RAMF 11Hhit0=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

» P47 machine cycle - 8 bits data transferred -

A
}H HL 5k L@ZR F’#FTFJFU data RAM Fosiagr it 5 HiHAY 8 bits [“J”’Fﬁ’lﬁ!ﬁ fEr ] Lz Fl’ﬁt’ﬁ,[ﬁjﬁlfi
LCD display memory f~ i == o

T FI@ZR B RL@HL {9 LSB [V EREb (T - 77 iﬂrfﬁfﬂ}{”ﬁ ST [ o VY
[nj (it P tPﬂ”i@ZR(RAM ik 1k bit0=0), @ZR(RAM b 4~ bit0=1) # &L @HL(RAM fF i
bit0=0), @HL(RAM ik #-bit0=1) -

60 PRI T

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 bit5 bit4 bit3 bit2 bit1 bit0
Source RAM addr @HL/ZR(RAM 7 11-bit0=1) @HL/ZR(RAM fF #1-bit0=0)
Destination RAM RAM addr. = Nd*+1 RAM addr. = Nd*

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

Des“”ggfa” 8bits | iz bit6 bit5 bit bit3 bit2 bit1 bit
Des“”:‘;'gr” RAM 0100H + Lz x 2 + 1 0100H + Lz X 2 + 0
* 1 Ns, Nd f“%ﬁEﬁi;;J{/pU data RAM 7 gt
=R .

Hﬂ THEUT Flif}{ﬁj’ ZR S RL HL A Ry -

(2). 4714 jw“ £ g Bn : di f; FIEE ZR 5 kL H Eu[ IHipn2 -

@LhwﬁP sy #wwﬁL

Preliminary

34

tenx technology, inc.

Rev.1.1, 2007/11/06




Advance Information UM-TM89XX };47_C

TR

OP code T s
LCE Lz, @HL  |(LD)uw e © (@HL(RAM A iibit0=0))
(LZ)nigh nibble € (@HL(RAMEF H0it0=1))
LCE# 12, @HL  |[(LD)iow oo © (@HL(RAM A Lbit0=0))
(LZ)nigh nibble € (@HL(RAMEF £Hit0=1))

HL € HL+2
LCE Lz, @ZR (LZ)|0W nibble < (@ZR(RAM ',ji]_'_bltozo»
(L2)high nibbie € (@ZR(RAMF hit0=1))
LCE# 2, @ZR  |(L2)ownipe © (@ZR(RAM Hbit0=0))
(LZ)nigh nibbie € (@ZR(RAMT 11Hbit0=1))

ZR < ZR+2
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2-4. F,H h’r“;«'?Vi‘F',—?J(Register Access Instructions)

SMUI

4 1

TEFF— F ;%@?F’,?J » P4{l machine cycle, 4 bits data transferred -

f 4y

JFf Rx > @HL iRL@ZR Frfifi[fiv data RAM fiup’] Fﬁ@mq;ﬁu MUI F[1 > [ERE3eE 8 R 1Ry
Al 7] <

L F A BT B ZR (BALHL PP L

: JRRIS e g
i B
OP code BT I
SMUI Rx MUI € (Rx)
SMUI @HL MUl € (@HL)
SMUI# @HL MUl € (@HL)
HL < HL+1
SMUI @ZR MUl € (@ZR)
SMUI# @ZR MUl € (@ZR)
ZR < ZR+1
MMH

_ ;rF“m& ﬁﬂl N ,& [/B; foﬁ[ 5{?%’* 1F IF{J}H ZR F[‘/i HL p %»ﬁﬁfm[l 1-
: TR RLT [Re AP I }‘HIL

IR,
OP code EETT e
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 R s
MMH @ZR (@ZR) € MU,
AC €« MU
MMH# @ZR (@ZR) € MU,
AC < MU
ZR & ZR+1
MWM

= -

54y -

JFf Ry @iy data RAM (working register) fiu[* % ffi {032 %] Rm Srifi[jilfiv register

(it EV chip (TM8999) fL— fl# [f 10 port) fl1 -

SRRV R g

"ﬁﬁ@?ﬁ 5 PU{f# machine cycle, 4 bits data transferred o

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

Register Content of Rm (Rm)3 (Rm)2 (Rm)1 (Rm)0
Skl
Fﬂ: Rm=0~F
(2). Ry ek b AL RO e -
SE

OP code T T EIE
MWM Rm, Ry (Rm) €< (Ry)

MMW

b -

}lﬁ]’ Rm ﬂ?jc’F',[F]JEIU register (i EV chip (TM8999) fL- {fH##+ [fY 10 port) Elfjpj?e['[’gg EERE]

Ry T [fifY data RAM [/} AC -

H 5 R PR

"ﬁﬁ@?ﬁﬂ » P4l machine cycle, 4 bits data transferred -

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

="M
FI:.tRm:O~F

(2). Ry 7% i - AL R B i

Preliminary
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HIRIE
OP code EET hnEe
MMW Ry, Rm (Ry) < (Rm)
AC € (Rm)
LSP
o

ki
gﬂ = @%’F',ﬁ » P4l machine cycle, 4 bits data transferred -

S
._.D
3

}[ﬁj’ S ack Pointer | IfijAY[’ ﬁ fill [ £ Rx ﬁ?ifﬁ?gﬁﬁ data RAM ' & AC -
T +ﬁ§}7[o[pmf%rﬁﬁj[,’v[ﬁ :

Stack Pointer SP3 SP2 SP1 SPO

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

Destination AC register AC3 AC?2 AC1 ACO
:.‘t=v:l :
EX rjuﬂii TR R T.’j»ilkq\«}?*[ﬁ o
HIRIE A

OP code BT T EIE

LSP Rx (Rx) € STACK pointer,
AC €& STACK pointer

MAF

AL

g _,,jc’F’, %J » P4ff# machine cycle, 4 bits data transferred -
R
}E{_J STS1 reg|ster E = IJF[J[ F’\[ [E{ [ ;:}':1‘” Rx Eerﬁg‘AIi\L_ﬁlfJ data RAM (I‘)[_}s'/ AC -
£ 7R RR PUSEPERE U

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

AC AC3 AC2 AC1 ACO
fthEl :
Fol e e s e g
SRR

OP code ;‘}:E_Iﬂﬁ #F’HAI EI;J ]'lE

MAF Rx (Rx) € STS1,
AC & STS1
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C

MRA
T
T g

AR

}H Rx A F)??F[ Hpy data RAM pf? FL' (MY bit3 [ £ CF -

» P4l machine cycle, 1 bits data transferred -

T R S

U

Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
Content of CF CF - - -
:t:.;l :
EX i s FIRLE RO e -
SRR
OP code T =
MRA RX CF € (Rx)3
MSB
4 1
TEFF— g ;%@?F’[—. » P47 machine cycle, 4 bits data transferred -
f 4y
}H STS2 register [ IF IJEJ[ f”f i f& o 2] R ﬁ’ﬁp%‘ﬁm data RAM '] & AC -
EL b 7 R proSPTERE R
Contentof STS2 |’ SCF3(IOD) SCF2(HRx) SCF1(I0C) BCF(PSF)

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

AC AC3 AC2 AC1 ACO
:t:tl :
E;X i s FIRLE RO e -
SRR

OP code ETT =
MSB RX (Rx) € STS2,
AC € STS2
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MSC

5 it

490

s STS3 register [ Ii{~[’) ﬁ[ s =) RX R ""?jf’F' Ep data RAM '] = AC o

Bk S R PV IR R

» P4l machine cycle, 4 bits data transferred -

Content STS3 | 'SCF7(Pre-divider) PH15 SCF5(TMR1) SCF4(INT)

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

AC AC3 AC2 AC1 ACO
EI:EEI :
Rl e P L e s i
SEFHE

OP code EET e
MSC RX (Rx) € STS3,
AC € STS3
MCX
Ayt
- F7n <334 0 PY{H machine cycle, 3 bits data transferred -
]
FA R
JKf STS3X register [ 1fijfiv]’] FL il 7 2] Rx Hrip iy data RAM '] AC -
AN Eﬁa[phﬁﬁéﬁﬁj[ﬁ/[ﬁ\ :
Content of STS3X — SCFO(I0A) SCF6(TMR2) SCF8(SKI)

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

AC AC3 AC2 AC1 ACO
:ﬁ=v:l
E{X i s FIRLE RO e -
HIRIGHE

OP code EET e
MCX RX (Rx) € STS3X,
AC & STS3X
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C

MSD

(e

490

K STS4 register [ IfiAv[’ | ﬁ[ fifEes Z[ Rx g i data RAM I' = AC

» P4l machine cycle, 4 bits data transferred -

I b ﬁgﬁo[p Jaﬁf%ﬁrﬁj [y

Content of STS4 LBF RFOVF WDF CSF

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

AC AC3 AC2 AC1 ACO
EI:EEI :
Rl e P L e s i
SRR

OP code EET =
MSD Rx (Rx) € STS4,
AC & STS4
MDX
R
;FFF H ﬁ;‘%@}f’ﬁ ?J » P4l machine cycle, 4 bits data transferred -
4
JKf STS4X register [ 1fijfiv]’] FL il 7 2] Rx Hrip iy data RAM '] AC -
H 6 % SV IO G
Content of STS4X |’ SCF10 (TMR3) INT CX2 CX

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

AC AC3 AC2 AC1 ACO
:ﬁ=v:l
EX Tj;ﬁii R {E[‘iﬁifi'ilFié}F*[ﬁ o
fi i

OP code EET e
MDX RX (Rx) € STS4X,
AC & STS4X
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MKI

e

4
gﬂ F ;‘%@?F',»? » P4l machine cycle, 4 bits data transferred -

;
2

L
3

4 -
JF STS5 register | Iﬁqﬁlﬁm?&[’[’@ (KI1~KI4) f#F&Z[ Rx Hrip iy data RAM I'J 32 AC -

SRRV R g
7

Content of STS5 Ki4 KI3 KI2 K1

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

AC AC3 AC2 AC1 ACO
ét?;l :
Ex R S FRLE TR e g
IR,

OP code EET e
MKI Rx (Rx) € STSE,
AC € STS5
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2-5. EIRvTRE ﬁﬁ%’ﬁ—ﬁ(Arithmatic/Logic Operation Instructions)

MULH
AT
TEFF— 3”%%@%—? » P4{l machine cycle, 4 bits data transferred -

514
ZF;J,% {BET iiiﬁ“_fﬁ?“ﬁ , 1 Rx @HL ﬁ&i@ZR Frfr[fiffy data RAM Y 4 bits 7] fﬁ@%@g
a/\?iﬁﬁfllﬁu%&» 7o JREE MUL P FL[@( ug@]t@:ﬁ SEET - HEpTEhL S 8 bit data
7] ffJUI—awTU MU '] & AC H[ o

PR ETE I EE MU, AC i 7 2R fi J+ﬂ%ﬁﬁ R

—IJ

Result Bit7 Bit6 'Bit5 Bit4 Bit3 Bit2 Bitl BitO

Destination register MU3 MU2 MU1 MUOQ AC3 AC2 AC1 ACO

=t
E}df 'iﬁh*}}'[ 'J“/HJ FIES ’p"_ Lt plo T ba\grﬁ? Fli_214r+pﬁr‘f<:& » RIS  RL
2 &b F[ﬁf&:k o
(2). f‘[ | ﬂrﬁl /l&% 7}—‘15[ it%& ii}l"’ ZR F[‘/i_ HL iy F’\IIE Pl
FLRLI et

3. RX 'i ufﬂi i fib {l"j‘ }JHIJ\_
F i
OP code E T e
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

;ﬁlnﬁjl‘*

[~ F ?‘F’,ﬁ » P47 machine cycle, 4 bits data transferred -

ﬁﬁﬁ%'

m‘pwdiﬁﬁ?’,ﬁ 'K RX, @HL;HL@ZR Ffrjfﬂ i~ data RAM fiv 4 bits [*] Fﬁ[jg“l
"ﬂ/\?iﬁﬁf [ﬁljﬂw\gr JREE MUL YT FL‘]E( Je Bl) [Ee R JE BT o B3R BT R g bit
data > 5JHl@EFZ MU '] AC 1 -

Fe R BN MU, AC register & 7 e B FUEPERE 0 ¢
Result Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0O

Destination register MU3 MU2 MU1 MUOQ AC3 AC2 AC1 ACO

43 tenx technology, inc.
Preliminary Rev.1.1, 2007/11/06



Advance Information UM-TM89XX };47_C

St .
Hﬂ PR 'J~/FJJ FAR ”_r?: LR | 1o SRl F[i_1074r‘f‘ﬁlj?f5‘:iaflﬁﬁﬁlﬁ%\lﬂji
10 Eib EIJF‘?“ o

(2). 4 i—‘ﬁifﬁ FIUF ZR G5 RL HL O] g <
LI I

7
(3). Rx o DH?%E P F AL RS P
IRz
OP code EETT s
MULD Rx MU 1o, ACqg < (RX)lo * MUI g
MULD @HL MU1g, AC1p € (@HL)10 * MUIyq
MULD# @HL MU1q, AC1p € (@HL)10 * MUIyq
HL € HL+1
MULD @ZR MU1g, AC1p € (@ZR)10 * MUl
MULD# @ZR MU1q, AC1p € (@ZR)10 * MUIyg
/R & ZR+1
ADC

"ﬁ;’i@fﬁ ‘&J [4{[ machine cycle, 4 bits data transferred -

2 ﬁ‘/i 10 &R AY Jmifiﬁﬁ ?J }{ﬁ Rx, @HL ﬁ/i@ZR FfrfF[FJpJ data RAM (U4 fill > AC
pop? FL[ fil]» CF ]‘PJ[IFF;\EQET £ T ffblljj Wil £ AC By EL RX » @HL » @ZR " F’ﬁ’ﬁ[ﬁj
f* data RAM -

2 FRL 10 A& R BT A ZORLE T b F FIDA"BELE 0T o (M DA FI R
10 E PR RET > T PN A 2 ST R T

SEFI .

E’T PR A g FEF@J@ | Jpgﬁ’[ﬁ FLRLAF I3 Elfﬂfﬁ?h‘ » EE TR
RLI) mgﬁuf[m “DA” 310 [&izﬂ—ﬂ‘fff‘f °

(2). Pk 32 T ﬂiw-!*ﬁvm‘:“ CF [ fﬁl?i'

3). }*”I ,&ﬁﬁq I/ ,Axf I ﬂi fEl‘J}[‘“ ZR pyRLHLf % AL

(4). Rx .iuﬁii b lfg “%[amfﬂ“tﬁrﬁl_

Rt
OP code EETH I
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

44 tenx technology, inc.
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OP code EETT mamE
HL € HL+1
ADC @HL, DA ACy € (@HL) 19 + ACyo +CF
ADCH# @HL, DA AC,y € (@HL) 19 + ACyo +CF
HL € HL+1
ADC* @HL, DA AC,y € (@HL) 1o + AC4 +CF,
(@HL) 10 € (@HL) 10 + ACy +CF
ADC*# @HL, DA ACyy € (@HL) 10 + ACyo +CF,
(@HL) 10 € (@HL) 10 + ACyo +CF
HL € HL+1
ADC @ZR AC € (@ZR) + AC +CF
ADC# @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
ZR € ZR+1
ADC @ZR, DA AC,y € (@ZR) 1o + ACy +CF
ADCH# @ZR, DA AC, € (@ZR) 1o + ACy +CF
ZR € ZR+1
ADC* @ZR, DA AC,y € (@ZR) 1o + ACy, +CF,
(@ZR) 10 € (@ZR) 10 + AC1, +CF
ADC*# @ZR, DA AC,y € (@ZR) 1o + ACy, +CF,
(@ZR) 19 € (@ZR) 10 + AC1o +CF
ZR & ZR+1
ADCM

ﬁ‘ljl\ 3
gﬂ ﬂ"ﬁ;‘%@?ﬁﬂ » P4l machine cycle, 4 bits data transferred -

?ﬁﬁ?ﬁuﬁ’] '
2 fYRL 10 SRR ESEETIR A » K Rx, @HL RL@ZR 5[y data RAM i i
MU( St AEr TSR e reglster)ﬂi[ FL[;EI | » CF [‘DJDF&EEET

2 FVRL 10 SEOE IR BTV A SOl PR HURL A E"DAT=ERB ST 3 0™ DA JIIF
10 ;&GP ISR BT > | ZU PO 2 2B AR IR EIET

HSE TR @5 1l F) AC AL Rx - @HL - @ZR T fi data RAM -

=n=1

H rﬁihﬁp uEgiise FIEERR LT | R L SPRLFFIP S =t SO
LI BE R FUDAT I 10 F .&izjﬁﬁf o

(2). [F=sk S R ﬁ#ﬁuw*ﬁw@ CF & fm -

(3). i A eV i) uﬂii%’?p‘;{” ZR AL HL P 1

(4). RxT ;ﬁji F S ERLT e [ﬂlp¢ﬁj\_
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IR AEa
OP code BT maEe
ADCM Rx AC < (Rx) + MU +CF
ADCM* Rx AC € (Rx) + MU +CF,
(Rx) € (Rx) + MU +CF
ADCM @HL AC < (@HL) + MU +CF
ADCM# @HL AC < (@HL) + MU +CF
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) 1o + MUy +CF
HL € HL+1
ADCM* @HL, DA ACyy € (@HL) 1o + MUy, +CF,
(@HL) 10 € (@HL) 19 + 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) 1o + MUy, +CF
ZR & ZR+1
ADCM* @ZR, DA ACy € (@ZR) 19 + MUy, +CF,
(@ZR) 10 € (@ZR) 10 + MU, +CF
ADCM*# @ZR, DA ACy € (@ZR) 19 + MUy, +CF,
(@ZR) 1o € (@ZR) 10 + MU +CF
ZR €& ZR+1
SBC

"ﬁﬁ@?ﬁq& » PU{fd machine cycle, 4 bits data transferred -

fan P
2F ﬂIjﬂ 10 &fb puﬁwﬁﬁﬁﬁ F Rx, @HL f%HL@ZR F’?}‘F[ﬂ fiY data RAM | gh@
(T@iﬁﬂ*%}@ﬁ’ AC pur* Fﬁ@(@%@' 2 CR(T ) (SR EET -
ﬁbi 10 SEM R BT A R BELET FIURL 1y % "DA"TEG B o7 8 [ DA BfI ¢
AERP YRR IR 2 38 5 SRR

3R RS %’7 71 Wl =] AC register F5RL Rx » @HL » @ZR ’:’[’?TF“[[F[JEU data RAM -
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==

Hﬂ FEER A ’p”ErgJ?‘M@QF J R TR @f&ﬁ'fﬁ]ﬁ"ﬁ%"ﬁ'ﬁl%ﬁ?‘ » EET R
pash ﬁgﬁw T DA" s HE 10 Y RL 2 7—'7“1?

(2). PSR BT N s b ﬁcmz‘\ & CF |*|A [ -

(3). fﬁﬁ?%L%ﬁ?mnﬁiﬁﬁﬁﬁVZRﬁﬁiHL %ﬁuplo

(4). Rx liul:ﬂj“ P SR e s o e gt o

RN FE
OP code AT e
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 + ACByo +CF
SBC# @HL, DA ACyy € (@HL) 1o + ACByo +CF
HL €< HL+1
SBC* @HL, DA ACyy € (@HL) 1o + ACByo +CF,
(@HL) 10 € (@HL) 10 + ACB4 +CF
SBC*# @HL, DA ACyy € (@HL) 1o + ACByo +CF,
(@HL) 10 € (@HL) 10 + ACByo +CF
HL € HL+1
SBC @ZR AC € (@ZR) + ACB +CF
SBC# @ZR AC € (@ZR) + ACB +CF
ZR & ZR+1
SBC* @ZR AC € (@ZR) + ACB +CF,
(@ZR) € (@ZR) + ACB +CF
SBCH# @ZR AC € (@ZR) + ACB +CF,
(@ZR) € (@ZR) + ACB +CF
/R & 7ZR+1
SBC @ZR, DA |ACy € (@ZR) 1 + ACBy, +CF
SBC# @ZR, DA |ACy € (@ZR) 10 + ACB,, +CF
/R & 7ZR+1
SBC* @ZR, DA ACyy € (@ZR) 19 + ACBy +CF,
(@ZR) 10 € (@ZR) 10 + ACBy, +CF
SBC*# @ZR, DA ACy € (@ZR) 19 + ACBy +CF,
(@ZR) 10 € (@ZR) 10 + ACBy +CF
ZR & ZR+1
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SBCM
e

ff— ﬂ"ﬁw‘%@?ﬁ»? » P4l machine cycle, 4 bits data transferred -

-

Ay

2 Rl 10 A FORESE TS 4 0 Rx, @HL AL@ZR FH[jifi data RAM f9 | i
(FEsiy) 22 MU (PRGN U register) FUP AR (Wbly) [ CF (5 ek
2 L 10 5500yl 52 RO S RLE BRI fIRL 1y E DAL 3 - ¥ 7] DA HIf
10 50 Y SELET » 2 B R 2 3 0 YR SR o

BEFAER A ﬁ Sl £ AC HYRL Rx > @HL > @ZR Fr[ifiv data RAM -

=l

Eﬁ&ﬁﬁﬁﬁymMﬁiﬁ%wwﬁﬂEWﬁﬂ“@ﬁﬁﬁ@é@ﬁﬁ?’ﬂﬁﬁﬁ%
LI JSELETTC AU “DA” 3 10 IV RL 2 3550 &0

(2). B PRI A3 A i CF [ il -

Q3). FV' J ;iﬁ\, N ,&ﬁiﬁ%ﬁ %7 F"‘ gﬁ}lﬁj ZR‘ F{?ﬂ HL po* J?\[ flp L e

(4). RX ¢ ;:ﬁiik P ERRLT RS e i

FE -
OP code EET ame
SBCM RX AC < (Rx) + MUB +CF
SBCM* RX AC < (Rx) + MUB +CF,
(Rx) € (Rx) + MUB +CF
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 ACy € (@HL) 1o + MUBy, +CF
SBCM# @HL, DA ACy € (@HL) 10 + MUB, +CF
HL < HL+1
SBCM* @HL, DA ACy € (@HL) 10 + MUBy, +CF,
(@HL) 10 € (@HL) 10 + MUBy, +CF
SBCM*# @HL, DA ACyo € (@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
ZR € 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 ACy € (@ZR) 10+ MUBy, +CF
SBCM# @ZR, DA ACy € (@ZR) 10 + MUBy, +CF
48 tenx technology, inc.
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OP code BRI =
ZR & ZR+1

SBCM* @ZR, DA ACyy € (@ZR) 10 + MUBy( +CF,
(@ZR) 10 € (@ZR) 10 + MUBy, +CF

SBCM*# @ZR, DA ACyy € (@ZR) 10 + MUBy( +CF,
(@ZR) 10 € (@QZR) 10 + MUBy, +CF
ZR € ZR+1

ADD

ff— 3"71;'%@#? AJ P41 machine cycle, 4 bits data transferred -

P
ZF*/JfL 10 &b py Jmifjﬁﬁ 1] RX, @HL {7 L@ZR Firf [ data RAM f[? F~[ == AC
wfhﬁﬁuﬁﬁﬁ

2 FVRL 10 SEOE IR BT A SOl PR AL A E "DAT =BG ST 0™ DA JIIF
10 EM YRR > F IR 2585 gy

E 3 BT %’7 ST W Z] AC v RL Rx, @HL, @ZR ’:’[’ﬁf‘ﬁ[ﬁjpfj data RAM -

SRS

rfdﬁﬁﬁlvm PRI | PRI R R
FLI ﬁﬁw 7 “DA” ekt 10 {;{&i_Zq—ﬂ‘T?f o

(2). [Pk ST B N s b %’jcm@ CF [’ fL‘ ff -

(3). 45 Ty B ﬂi%ﬁ P ZR F AL HL O A 1 -
(4). Rx 'iufﬂi Ll ko s e
-Jp‘l l[np[?’_‘k
OP code EETT mamE
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 ACyp € (@HL) ;o + ACyg
ADD# @HL, DA ACyy € (@HL) 1o + ACyg
HL € HL+1
ADD* @HL, DA ACyy € (@HL) 1o + ACy,
(@HL) 10 € (@HL) 10 + ACyp
ADD*# @HL, DA ACyo € (@HL) 10 + ACyq,
(@HL) 10 € (@HL) 10 + ACyo
HL €< HL+1
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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
ZR € ZR+1
ADD @ZR, DA AC,y € (@ZR) 1o + ACyg
ADD# @ZR, DA AC € (@ZR) 1o + ACyp
ZR € ZR+1
ADD* @ZR, DA AC, € (@ZR) 1o + ACyp,
(@ZR) 10 € (@ZR) 10 + ACyp
ADD*# @ZR, DA AC € (@ZR) 1o + ACyp,
(@ZR) 10 € (@ZR) 10 + ACyo
ZR & ZR+1
ADDM

A
%4iﬁ§@ﬁﬂ

fiEe
2 B 4L 10 ;

SRRy Jmiﬁ;ﬁ
MU (igiggﬁﬁﬁlp Sy reglster) Y| ﬁ[ IR UESERAR

» P4l machine cycle - 4 bits data transferred -

4 Rx, @HL f"il@ZR F’?ﬁww data RAM fYJ?| FL[@E’F

2 AL 10 A kS YRS ALY SR T LA )
10 355 AT » IO A 2 55 5 B T -

BEFAER A ﬁ STl £ AC Y RL Rx, @HL, @ZR i data RAM

SHE

“DA” {E£5B 55 » £, {15 DA HJ

Hﬂ FEERT I A D R AR R R bjpgrﬁgﬂ FURLAFFIFOAE FF o= - HE T

AN RLI figﬁm 19 “DA” ket
Q)W%TﬁﬁﬁT?%ﬂhﬁ+ﬁdm§CF

210 [\/i 2 14'4‘ TF(T
ik

(3). T“[ ? ﬁtll % néfﬂbj urﬂi%ﬁ F IIJ}I‘“ ZR F[‘/i HL p ”’Fﬁ’fgﬁjl{l 1-
(4) RX 'i ur[iz’k b7 [i,l “T\EI b {llﬂj‘ }AHIL_
SRR
OP code EET e
ADDM Rx AC € (Rx) + MU
ADDM* Rx AC € (Rx) + MU,
(Rx) € (Rx) + MU
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
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ADDM @HL, DA |ACy € (@HL) 10 + MU
ADDM# @HL, DA |ACy € (@HL) 10 + MUso
HL € HL+1
ADDM* @HL, DA |ACy € (@HL) 10 + MUso
(@HL) 1o € (@HL) 10 + MUy
ADDM*# @HL, DA |ACy € (@HL) 10 + MUso
(@HL) 1o € (@HL) 10 + MU3o
HL €< HL+1
ADDM @ZR AC € (@ZR) + MU
ADDM# @ZR AC € (@ZR) + MU
ZR & 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 |ACy € (@ZR) 10 + MUy,
/R & ZR+1
ADDM* @ZR, DA |ACy € (@ZR) 10 + MUy,
(@ZR) 10 € (@ZR) 10 + MUy
ADDM*# @ZR, DA |ACy € (@ZR) 10 + MUy,
(@ZR) 10 € (@ZR) 10 + MUy
/R & 7ZR+1
SUB

s

Y

;‘%@fﬁ &J P4l machine cycle, 4 bits data transferred -

‘—\-‘E

FIy e

2 ﬂj/ﬂ 10 ; ﬁ‘E‘JiEﬁ#ﬁﬁé 7 4 Rx, @HL f54L@ZR F’?}‘F[ 9 data RAM fp’] ,@
(?&?@E\f)@ AC fuf7| F“[IE(Y BE) PRI () R0 3Rl BT o o PSSl BTH T ff ﬂil}ﬁ

By 1 (1 ]f[ APEEE) o

2gsi 10 S0 il 21 BTG =R BRI [ILA ) “DAT [EEGER5T » ¥ {1 DA I
AR YRR ET > F Y 2 G R ET

£ TR %’7 ST HIIEES 2] AC FRL Rx, @HL, @ZR ’:’H’F’,[ﬁjgfj data RAM -

=1

I(Jﬁf E2 R i Flif’p“ggJ?&@gr M@Qﬁ?ﬂ AR RS R pogg= - FEET
SHEBRLD ﬁgﬁm 7 “DA” 3k 10 [&izﬂ—ﬂ‘fff‘f °

(2). [Py S Hﬂﬂh—'*ﬁv‘f“ CF [ fﬁl?ﬁ

(3). 3747 i me;Uuﬂi TR ZR kL HL PO ifop L -

(4). RX 'iur[?i (S & UﬁQ_[ “E[amfm‘{j_l:{\}"ﬁl_

SR EHE
OP code EETT s
SUB RX AC < (Rx) + ACB +1
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OP code EET s
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
SuUB* @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 |ACy € (@HL) 10 + ACByg +1
SUB# @HL, DA |ACy € (@HL) 10 + ACByp +1
HL € HL+1
SUB* @HL, DA |ACy € (@HL) 10 + ACByp +1,
(@HL) 10 € (@HL) 10 + ACByo +1
SUB*# @HL, DA |ACy € (@HL) 10 + ACByp +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
SUB* @ZR AC € (@ZR) + ACB +1,
(@ZR) € (@ZR) + ACB +1
SUB*# @ZR AC € (@ZR) + ACB +1,
(@ZR) € (@ZR) + ACB +1
/R & ZR+1
SUB @ZR, DA |ACy € (@ZR) 10 + ACByg +1
SUB# @ZR, DA |ACy, € (@ZR) 10 + ACByo +1
/R & ZR+1
SUB* @ZR, DA |ACy € (@ZR) 10 + ACByo +1,
(@ZR) 10 € (@ZR) 10 + ACBp +1
SUB*# @ZR, DA |ACy € (@ZR) 10 + ACByo +1,
(@ZR) 10 € (@ZR) 10 + ACByp +1
/R & 7ZR+1
SUBM

sy -
;ﬁf— 3”%;‘%@?‘F’,ﬂ » P4l machine cycle, 4 bits data transferred -

FARE

2 ‘&fﬁ_ 10 ; ﬂ‘ﬂu’?ﬁﬁﬁﬁﬁ, }{‘—’]’ Rx, @HL l&fq_@ZR F”T?F“[ v data RAM (o7 ];!{[
(Jﬁﬁeﬁ;@tﬁi MU (53532 BT ﬁg fi Jﬁrjm‘w register) Ay’ ﬁrﬂ (gl (H2E Hﬁ, b YRk 32T B

o PSERI lﬁ fb F”@f{ﬁf‘itﬂ 1(0= Iﬁ agt) -

2 FRL 10 545 00 YA SR IR RLE RO FRL 1 E) “DAT [E£REAT > # i) 7] DA
10 55 5 SR ET > F 0 I POk 2 35 6 YK S BT o

R RS ﬂ;f Ji Wl FE Z] AC 7 RL RX, @HL, @ZR F{’ﬁf’ﬁ[ﬁjgfj data RAM -
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==

(o). e g g o e R PRUFI S ot » 3T
LI ﬁgﬁm 19 “DA” Fe i 10 P&izﬁ'ﬂ?f o

(2). [Ptk 3B BT N p Uy A ﬁcmz‘\ CF A -

(3). #i-4jAd N Iaf 73 Dfﬂifj FIER ZR g&i HL fi FL L e

(4). Rx liul:ﬂj“ A RLI e fr’**lﬁ\ﬁz’_“ °

EE
OP code EETT s
SUBM Rx AC € (Rx) + MUB +1
SUBM* Rx AC € (Rx) + MUB +1,
(Rx) € (Rx) + MUB +1
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 ACyy € (@HL) 10 + MUBg +1
SUBM# @HL, DA ACyy € (@HL) 10 + MUBg +1
HL < HL+1
SUBM* @HL, DA ACyy € (@HL) 10 + MUByg +1,
(@HL) 10 € (@HL) 10 + MUBy +1
SUBM*# @HL, DA ACyy € (@HL) 10 + MUByg +1,
(@HL) 1o € (@HL) 10 + MUByg +1
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 ACy € (@ZR) 10 + MUByg +1
SUBM# @ZR, DA ACyy € (@ZR) 10 + MUByo +1
ZR & ZR+1
SUBM* @ZR, DA ACyy € (@ZR) 190 + MUByg +1,
(@ZR) 10 € (@ZR) 10 + MUBy( +1
SUBM*# @ZR, DA ACyy € (@ZR) 190 + MUBg +1,
(@ZR) 10 € (@ZR) 10 + MUByo +1
ZR & ZR+1
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ADN

;Elgj[&

- FRR ?F' » P4l machine cycle, 4 bits data transferred -

iPF'[ TP

2 G PIITRE R > N R, @HL B RL@ZR Hrf[pjfiv data RAM [iuf Fﬁ@%ﬁ AC py
Fﬁl}ﬁ[‘m [ EET -

:EETA\EE%\'%%J Wl =] AC Fy kL Rx » @HL > @ZR Hrif [V data RAM -

=

(o). s 79, o e | T 4
(2). = J[ljiﬁgrétﬁlpjﬁn‘% ffclsra%'\ CF FL[@

(9) 178 .1 HHII i (11U ZR AL HL e

(4) RX 'iurﬂi b [il iélﬁ:‘j‘nkfﬂ:*rﬁ‘IL

IRIEAEa
OP code EET s
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,
ZR € ZR+1
ADN* @ZR AC € (@ZR) + AC,
(@ZR) € (@ZR) + AC
ADN*# @ZR AC € (@ZR) + AC,
(@ZR) € (@ZR) + AC
ZR € ZR+1
AND
A 1
gﬁ'— 3"%%@%? ik P4l machine cycle, 4 bits data transferred -

ERIE
AfN[J) m_éiﬁiﬁﬁf 'K Rx, @HL iy L@ZR ’*”??“[HFU data RAM fi[%| FH;E’F:’? AC register fi*J
"I T = AND & * HSEET -

SELFTREIN 757 HIiE 2] AC J9AL Rx, @HL, @ZR FrifififfiV data RAM -
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Truth Table:
A B A&B
0 0 0
0 1 0
1 1 1
1 0 0
=1

1.ﬁ$%wyam?%%§pwﬁZRWiHL RN
. bR ELRLT JROISER A e gt o

SR
OP code {E—'--E‘IT% }JE’H&[ E;J I’LE
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
EOR
T
;FFF - y}f’ﬁﬁ » P4l machine cycle, 4 bits data transferred -
1 e -

EOR mé&iﬁiﬁﬁﬁ FT] ' Rx > @HL i RL@ZR ’*”ﬁ“[ﬂpu data RAM (V]| le[ﬁf:’? AC register
A FL@[‘PEOR RFEETET o

Sl AP f{ ST E] AC L Rx » @HL » @ZR Frff[fifiv 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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=1
E’Tﬁ NGILE /vxf 73 T?FEI‘J}H ZR kL HL f9 FL”:gjjpl o
(2). Rx li ”fﬂi P SRR e Saf o e gt o
IR
OP code EETT e
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

"ﬁ%@?ﬁﬁ » P47 machine cycle, 4 bits data transferred -

R
CERJT,:\_@E{@ETE M Rx, @HL fyrl@ZR F’ﬁrlfﬂﬁ” data RAM p[* Fﬁ@%ﬂ AC register [
ATl =OR %EEET

éﬁﬁ?%’ 173 7 2] AC L Rx, @HL, @ZR Tiffifjilfi” data RAM -
Truth Table:

A B AlB
0 0 0
0 1 1
1 1 1
1 0 1
=t
E}Tﬁ j TfﬁEI‘H—JZRﬁ‘/iHLEJ[ Fklljgjjplo
(2). Rx linﬁi UIELRLT JReTsaH b e }’”m_
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SR
OP code EET7 s
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

froe.

- 3"%%@%’F’,ﬁ » P4l machine cycle, 4 bits data transferred -

ek

2 0 U T ?J »JFf Ry Arfi[filfiy data RAM fiuft Jﬁ[ [f’== Immediate data(D)!"| » CF

[ ET
3 ETR ﬁ ST £ AC FYRL Ry E[’?jf‘F'[ [F”F[fj data RAM -

="
?Iﬁ _'J[wik igj"mé:l%\l F[fjg I’j‘: glf E[;‘ﬁ@ CF I:XJ ";’Ek[‘ l,@ o

(2). T A [ 4R R T | I < FRLARIFS o pof s -

(3). D = 0 ~Fh
(4). Ry 7 ?ﬁﬁ P TRRLI RS e gt o
SETERY
OP code T e
ADCI Ry, D AC < (Ry)+ D + CF
ADCI* Ry, D Ry) € (Ry) + D + CF,
AC < (Ry) + D + CF
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SBCI
?ﬂﬁ?:

f— w;‘%@?ﬁﬂ » P4l machine cycle, 4 bits data transferred -

TR
ZFJmL fi J@ﬁlﬁjgﬁr J > JFf Ry rfg[fifi data RAM [ Fﬁ@(?ﬁq’?ﬁ%gﬁﬂ Immediate data(D)
%@@[bCHﬁ*NJW#éﬁ

RAPENAPTL s;f Sl £ AC FyRL Ry HrFipIFY data RAM

Skl

E’T [P Wiiﬁgrﬁwlﬁupﬁﬁa;r@m: FL‘[EI

(2). TEE I TFM JH ~fi S BLTIRe T 73/{@(?]1 Fliﬁl[ﬂpjpnkpjﬁ:h
(3). D=0 ~Fh

(4). Ry TRk b o AL RS0 o413

SRS
OP code T HEIE
SBCI Ry, D AC € (Ry) + DB + CF
SBCI* Ry, D (Ry) € (Ry) + DB + CF
AC < (Ry) + DB + CF
ADDI
A 1
;ﬁ— 3”%;‘%@#{[—? » P4l machine cycle, 4 bits data transferred -

:JPF’[ ,J?p*uF[FJ .

2 &P pupﬁﬁﬁﬁ 41 Ry F”rjr‘F'[mpJ data RAM f[%| FL[@ET‘ Immediate data(D) =i+
T

3 ETR ﬁ ST £ AC FYRL Ry E[’?jf‘F'[ [F”F[fj data RAM -

SEE

Hﬂ RIS AR ?%,Jpjﬁd‘ Wi CF ) fﬁlﬁ'

(2). BT R | S LTRSS g
(3).D= 0 -Fh

(4). Ry e b FRL AR Bt -

SR
OP code EETT mamE
ADDI Ry, D AC € (Ry) +D
ADDI* Ry, D (Ry) € (Ry) + D,
AC < (Ry)+D
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SUBI
A
APF“ PR %’F' » P4l machine cycle, 4 bits data transferred -

iPF'[ IJTPrUF[FJ :

PR ApeL 2 50 EJ@*?*;&ET?[ 4 Ry "”?#’[[HEJ data RAM fi9[*| ]ﬁj(’@ﬁg\r%ﬁ
Immed|ate data(D) (Jsgi)!) |ﬂF‘l[ =1 (BRI o T PSR IﬂF-l[ b IE[JIE[ @“,I—Lt 14t

lﬁ L ED K

T E T ﬁ 73l E] AC FvRL Ry Frif[jilfiv data RAM -

=n=1

Hﬂ ERES AT AN Jpnkgfc[sr@ CF[ FL‘@

(2) ':[fiﬂl_‘}}[ 7 [/FIJ FI L»l]ll: %&i’ﬁ&gw bi@ﬁ?ﬁxlt{\zﬁﬂﬁ[[ﬁjﬁgé@Flfjﬁ?c .
(3.D=0 Fn'

(4). Ry e AR RSO ot

fE
OP code EET e
SUBI Ry, D AC € (Ry) + DB + 1
SUBI* Ry, D (Ry) € (Ry) + DB + 1,
AC & (Ry)+DB+1
ADNI
if"rﬁ'\ E3
-4 2545 > PU{E machine cycle, 4 bits data transferred -
frog e

:JPF’[ ,J?p*uF[FJ :

2 ENRUIRIEETT ) o O Ry Hrglpify data RAM 9l Fﬁ@tﬁf‘ Immediate data(D)[=nE
i

BCAPR %’7 ST ] AC FvRL Ry F{"T#F’[ [F”E[fj data RAM -

Sk :

Hﬂ *J[diﬁﬁ ?%,J p Jﬁd‘j 7elsig CF )7 [};’l

(2). lijﬁhjf‘[ 'J Flj PE§JJF§: ) @\7‘[ IEI(%F[S F[i—ﬁ[[ﬂ E SR, ﬁ JF‘:L
(3). D=0 ~Fh

“’W'%ﬁf“%ﬂwﬁﬁ@m¢%ﬁo

SR
OP code EETT maEE
ADNI Ry, D AC € (Ry) +D
ADNI* Ry, D (Ry) € (Ry) + D,
AC < (Ry)+D
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DAA

(e

5 S -

» P4l machine cycle, 4 bits data transferred -

}Iﬁ]’ 2 GEM AR BN AT EpY AC [lifEdgisy 10 &R AVEE > ﬂfj’ﬁi}ﬁiﬁﬁ"?%\[ “lpl AC

AL Rx, @HL [&i@ZR Hrf[pIfY data RAM FlT e {1 4y R <

2 JE SRR R, ] F[ Snd A e
H RSP IsR 0

Eé” AC Ay FL‘@;L

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

St .
1{ [P ,F ljﬁﬁ?% fclsraaﬁ @ CF [ é IEI o
2. - ﬁ: u@* 2Ll EI ik ZR v kL HL pup) F’\I@jiplo
(3). Rx T Ay Fli' 1@[%#‘* = f”lz_
FE R
OP code EET e
DAA ACyi, € DAA € AC
DAA* Rx ACy € DAA € AC,
(RX)10 € DAA € AC
DAA* @HL ACy € DAA € AC,
(@HL),0 € DAA & AC
DAA*# @HL ACy € DAA € AC,
(@HL),0 € DAA & AC
HL € HL+1
DAA* @ZR ACyp € DAA < AC,
(@ZR)10 € DAA & AC
DAA*# @ZR ACy € DAA € AC,
(@ZR)1p € DAA & AC
ZR & ZR+1
DAS
o
;FFF g @%’F’r? » P4l machine cycle, 4 bits data transferred -
AR

PR AR 2 dE0 pORRETY S AC IR 10 dE0 O - ,ﬁs@mu
st [l AC By ERL RX, @HL Ay RL@ZR "”?#’[[HEJ data RAM f[1 - [El IF*#F’[ ?Eij FIPEFH AC
il FHEIiZMﬂE&?iﬁETﬁ. ISFEA A

P
ﬁ'ﬂ
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T M T

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

="
1;_ ,F Jp Jlﬁ’lgﬁ\?%\lﬁdsﬁﬂaﬂ & CF [ I;E’l o
(2). 471 ﬁﬁﬁq /mf IR FTE I D ZR FRL HL Y[ FL"E e
(3). Rx i AR Fli' |FeTEf b *l"? f -
EEE
OP code EET I
DAS AC; € DAS ¢ AC
DAS* Rx AC.o € DAS € AC,
Rxio € DAS €< AC
DAS* @HL AC.o € DAS € AC,
(@HL);0 € DAS < AC
DAS*# @HL AC.o € DAS € AC,
(@HL),p € DAS < AC
HL < HL+1
DAS* @ZR AC; € DAS < AC,
(@ZR);0 € DAS €« AC
DAS*# @ZR AC,o € DAS < AC,
(@ZR),0 € DAS < AC
/R €« ZR+1
INC*
DS
;F“ SESTES @%’F’, ?J » P4l machine cycle, 4 bits data transferred -
143
A RX, @HL @ kL@ZR frif[pjfiv data RAM fiu]’] FL‘ i 1 RN e A AC JVRL RX,
@HL, @ZR " "”?ﬁ{[ﬂjﬁu data RAM °
="
IZ_J:’ ’Jm—‘»f—‘ j\E'_‘I_;T:\:LF%J EI Uk fc[i‘a@ CF [;Ej o
(2). “[ ?a’étll N la%ﬂn FFEEF l‘J}I"’ AYRL HLf FL flp e
(3). Rx liurﬂi i uiJ m%wmf’* *1% fh -
ARl ek
OP code R e
INC* Rx (RX) € (Rx)+1,
AC € (Rx)+1
INC* @HL (@HL) € (@HL)+1,
AC € (@HL)+1
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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*

e

- 3"%%@%’F’,ﬁ » P4l machine cycle, 4 bits data transferred -

R
A Rx, @HL fyRL@ZR ’:'IJ’T#F’,[FIJEW data RAM f[* J”’Fﬁ‘@i@? 1> 2k @ 2] AC iV RL RX,
@HL, @ZR ﬁ’ﬁﬁ{r’qp@ data RAM -

Skl

E’ﬂ: Yk SET BT A oss o o d5@ CF )74 fil -

@)L T K] ZR DAL HL P L
(3). Rx rjiﬁiikf“\ JFLRLT JReTSAR b g1 it o

HIRIG A
OP code EET e
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,
AC € (@ZR)-1
/R & ZR+1
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ANDI

-1[-!' &J/ ‘[‘f['_‘ .

;FFF PR %’F' » P4l machine cycle, 4 bits data transferred -

%ﬁﬁ%'

AND & \é{g{ﬁgﬁrlﬁ > Ry fii[fifiv data RAM fiuf? FL[@E'F Immediate data(D){=AND s
-

FOERIRGIN @ 53 I 2] AC kL Ry e[y v data RAM -

Truth Table:
A B A&B
0 0 0
0 1 0
1 1 1
1 0 0
SEFI .
a }f#deiI[%@ﬂﬁﬁﬂo
AR
OP code T I
ANDI Ry, D AC € (Ry) &D
ANDI* Ry, D AC € (Ry) &D,
Ry <€ Ry)&D
EORI

-1[-!' &J/ ‘[‘f['_‘ .

;FFF PR %’F' » P4l machine cycle, 4 bits data transferred -

%ﬁﬁ%'

EOR RFEiE ETT Fi IJ ’}-{ﬁj’ Ry F’?}"'[[ﬂ |fv data RAM fu[7] FL@? Immediate data(D){* EOR
REEETET o

BEFAER A Q ST £ AC FyRL Ry F{’ﬁﬁ [fijfi data RAM -

Truth Table:
A B A xor B
0 0 .
0 1 :
1 1 :
1 0 :
o=
@)-R ‘fﬁi S RLI SRRSO e 4 -
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R
OP code EETT T =
EORI Ry, D AC < (Ry) xor D
EORI* Ry, D AC < (Ry) xor D,
(Ry) € (Ry) xor D
ORI

S

SR

» P4l machine cycle, 4 bits data transferred -

i
CE MLHSEIET R 4] oK Ry Frp[pif data RAM ol FH;@E’? Immediate data(D){*: OR ¥t

ST 753 I E AC JORL Ry FRT I data RAM -

Truth Table:
A B A|B
0 0 0
0 1 1
1 1 1
1 0 1
oo
(2.R éf#Fdﬁi[ S S -
AR
OP code EET FiE e
ORI Ry, D AC € (Ry) | D
ORI* Ry, D AC € (Ry) | D,
(RyY)<€Ry|D
SRO, SR1

A i
PR

AR

SR Rx FeE py data RAM VT2

O(SRO);I&

lﬂWLSBw%wu«AM~
1(SR1) - fhF2Epvs .%J ¥ [p' Rx F'?f‘[ Hp data RAM '] & AC -

B8 7 R USRI

» P41 machine cycle, 4 bits data transferred -

i bit fit 1 > i MSB 5

Preliminary

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
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%EEI :
B&%ﬁf“%ﬂ”ﬁ%@ﬂ*%io
R e
OP code T SR
SRO RXx (RX)n, AC € (RX)ns1, ACpu,
(RX)3, AC3 € 0
SR1 Rx (Rx)m Acn é (RX)I’H'].! ACI"H'l!
(Rx)3, AC3; & 1
SLO, SL1

fame:

ff— 3"%;‘%@#@ 'AJ » P47 machine cycle, 4 bits data transferred -

54y
P45 T Rx RS data RAM 97 Y MSB (1979 % (75— fid bit o fef » 20
LSB i1 * O(SLO)AL 1(SL1) « 7% EfiUfil & [l Rx Ty 41 data RAM ' AC -

1 i 5 ] SR g

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
==

I:I—.Lj Ny o [T NS
Rl e P L i s it

e
OP code {E_I'_Ellrﬁ #}5‘[7&[ éh [”E
SLO Rx (RX)n+1, ACns1 € (RX)n, ACh,
(RX)o, AC, € 0
SL1 Rx (RX)ns1, ACniz € (RX)n, ACh,
(RX)g, ACp € 1
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RRC

T
;FFF E yjf’F’, ?J » P4l machine cycle, 4 bits data transferred -
TR
;-lﬁj’ RX, @HLFHL@ZR Ffrf’[[ |~ data RAM (Y[ ﬁ;jﬁjﬁﬁ CF ] LSB i ) F'KJE_ ([ bit p~y
D o B P N T [l Rx @HL {7 RL@ZR Hrif [p|fiY data RAM '] %> AC -

R PRI PSP AR

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
=t

E’df “?HJ ViETE [i fEl‘J}I‘“ ZR {;{&f\_HL fliop L e
(2). Kﬁﬁmﬁ# % i gy %%;Ff W fir o N
(). RXT}EFI?* S RLRLT ReTEF i e -

IR
OP code BT fhaEe
RRC Rx Temp € (Rx)o,
(RX)n, AC,, € (RX)n+1, ACha1,

(Rx)s, AC5 € CF,
CF € Temp

RRC @HL Temp € (@HL),,
(@HL)m ACn é (@HL)n+11 ACn+1,

(@HL)3, AC;3 € CF,
CF & Temp

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

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

RRC @ZR Temp € (@ZRY)o ,

(@ZR)m ACn e (@ZR)mlr ACn+l;
(@ZR)3, AC; € CF,

CF & Temp

RRC# @ZR Temp € (@ZR)o ,

(@ZR)m ACn e (@ZR)mlr ACn+l;

(@ZR);, AC; < CF,
CF & Temp
ZR € ZR+1
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RLC

T
;FFF E yjf’F’, ?J » P4l machine cycle, 4 bits data transferred -
TESE
;-lﬁj’ Rx, @HL ;{&i@ZR F’ﬁ"[ﬂpu data RAM (3| ﬁ;ﬁ”ﬁ? CF ] MSB 19 [ = Bzt~ {fef bit fiv
D o B P N T [l Rx @HL {7 RL@ZR Hrif [p|fiY data RAM '] %> AC -
B SRR VAR R

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 AC?2 AC1 ACO

[

Hﬂ Ty N = [[nm @iﬂf’jﬁl FIoR] ZR FVRL HL v FL"E[ il e
J;:El, "[ ?pjﬁg\ﬁclsrﬁ CF [ [[;E“I o
(3) Rx&;ﬁﬁ S RIRLT RIS o drfe g -

Rz
OP code EET Fi e
RLC Rx Temp € (RX)s,
(RX)n+1, ACni1 € (RX)n, ACy,
(RX)o, AC, < CF,
CF € Temp
RLC @HL Temp € (@HL)s,
(@HL)n+1, AChiy € (@HL),, AC,

(@HL)o, AC, € CF,
CF € Temp

RLCH# @HL Temp € (@HL)s,
(@HL)n+1, ACpyy € (@HL),, AC,,

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

RLC @ZR Temp € (@ZR)s,

(@ZR)ns1, ACpiy € (@ZR),, AC,,
(@ZR),, AC, € CF,

CF & Temp

RLC# @ZR Temp € (@ZR)s ,

(@ZR)ns1, ACpiy € (@ZR),, AC,,

(@ZR),, ACy € CF,
CF &« Temp,
ZR € ZR+1
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2-6. 1/0 Portjf’F‘,—?J(I/O Port Instructions)

SPA
A
gﬁ'— SESTE y%’ﬁﬁ » P4l machine cycle -
A

IH AR H X EJIE@%JL |OA port F[ & ET
X4 = 1 BT 10AL ~4 S 5 (9 pull- Iow T [k

0, [fil Eﬂjf‘*%; IOA1 ~4 Fﬁ%ﬂ b Ay pull-low 7 (F
X3=1, }{"’ IOA4 ZEE5Y output mode
=0, }H IOA4 %4—5& input mode

X2=1 }l"’ IOA3 %4—5& output mode
=0, }H IOA3 %4—5& input mode

X1=1 }l"’ IOA2 %4—5& output mode
=0, }H IOA2 %4—5& input mode

X0=1 }l"’ IOAL %4—5& output mode
=0, }H IOAl %M?‘/ input mode

—

St .
E?jl*iﬁﬁm X fiv MSB, X0 fY#2ET74 X Y LSB -

IR AR
OP code EETT T EIE
SPA X FE?V/F@F{J Pull-low 7 [ € X4
A [/ AR € X3
;&ilOAS fi Jﬁi% iy AR € X2
4 |0A2 ug;? iy A0 € XL
T 10A1 uﬁ? g 51 € X0
IPA
A
ff— = ’ﬁ;‘%@fﬁ i » PYil machine cycle, 4 bits data transferred -
Fi 4y
}Iﬁ]’ OA port R fifl 77 2] Rx F’ﬁf’F’, LY data RAM '] = AC
H T R PSR R
Port IOA ' I0A4 I0A3 I0OA2 I0A1
Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO

Preliminary
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§t§§l :
EX ik ?ﬁ?ﬂﬁ I SCERLT e A s ?ﬁi °
RN FE
OP code ERTT s
IPA Rx (Rx) < IOA port,
AC < I0A port

OPA
Ay -

- 3”%;‘%@#{[—? » P47 machine cycle, 4 bits data transferred -
54y
I Rx F{’?#F’[i{gﬁfj data RAM EIUPJ”"[’@ﬁﬁTTHE:T—‘ IOA port fiy output register - - Fir, IOA port F%E

7Y output @?“Eﬁ » output register [’ J”’Fﬁ’@mjﬁﬁ ﬁETTH',?U IOA port -

B R PVAP R g
Port I0A ' I0A4 IOA3 I0A2 I0A1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0

::iEEI :
E*@%ﬁfﬂﬁﬁﬂﬁ%@ﬂwﬁﬁp

IR ERE
OP code AT bnidis
OPA Rx Output register of IOA port € (Rx)
IOA port €< Output register of IOA port,
OPAS

TR

Fd]

gﬂ 3"71;'%@#?, i » Uil machine cycle, 2 bits data transferred -

4yt

JFf Rx Fr 41 data RAM 9 bitO, bitl [*] 4 it/ £ 1OA port i IOAL I'} > I0A2 pin I~ -
D st py 1-bit data(O/l)ﬁE?JH’[:T—‘U IOA port iy IOA3 pin - -

f
IOA4 pin Fﬁ& ‘F’[’fj H* instruction cycle %ﬁ%ﬁqﬁjﬁﬂ&— fli BCLK/2 %[T@ H High Pulse -
H 7 ORISR e
Port IOA ' |0A4 IOA3 I0A2 IOA1
Bit data Pulse D (Rx)1 (Rx)0
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=1

E’T RX T 1k F s RLE RO it -

(2.D=00r1

Rz

OP code EETT T
OPAS Rx, D IOAL, A2 & (Rx)0, (Rx)1

IOA3 € D
IOA4 € pulse

SPB

P

i — 3»'%5{@%’,% » P{H machine cycle -

7o X R i %JL |OB port FIJF[,FJﬁJﬁ:
X4 =1, fﬂJEj*]F' #1510B1 ~4 ‘“?Ur* =9 pull-low 7 {F
=0, [ EﬂJ‘F%JF#J IOB1 ~4 F,ﬁfﬂrj A pull-low 7 (%
X3=1, }{"’ I0B4 357H5Y output mode
=0, }I—J IOB4 %Ju?& input mode

X2 =1, }{"’ IOB3 %JLE& output mode
=0, }I—J IOB3 %Ju?& input mode

X1=1, }{"’ I0B2 %JLE& output mode
=0, }I—J 10B2 %Ju?& input mode

X0=1 }l"’ I0B1 %4—5& output mode
=0, }H |IOB1 %4—5& input mode

En=
%fﬁ%qéﬁ%LXpJMSB » X0 [R#SEETR X iU LSB -

Rz
OP code BT I
SPB X

FEJJ; /g 1 Pull-low 7 {f € X4

=7 10B4 ug}‘ ,/ﬁE" =t € X3
%gloss ug?w'/g? i€ X2
%Ja 10B2 pJﬁ? ,/ﬁ‘f it € X1
¢ 10B1 iuf ,/g? = € X0
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IPB

AR -
%J$ﬁ§@%$
I

S 10B port R il

» P4l machine cycle, 4 bits data transferred -

=

E[| Rx 79 data RAM ') 12 AC -

1 i 5 ] SR B
PortIOB ' I0B4 IOB3 I0B2 IOB1

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

Destination AC register AC3 AC2 AC1 ACO
ét?;l :
Ek&%ﬁf“%ﬁﬂm%@ﬂ%ﬁﬁ%
R

OP code BT FiE e
IPB Rx (Rx) € IOB port,
AC < IOB port

OPB

5 4R

A

» P4l machine cycle, 4 bits data transferred -

S Rx Frff 1 data RAM El’\v[‘]?&,’f@‘p‘ﬁjt‘ 'Z[| IOB port fiJ output register - - Fh, OB port 7
5y output f@?“]ﬂ?f » output register Elfl[“J“Fﬁ‘fﬁlﬂiﬁﬁﬁﬁaﬁH'.?u IOB port -
B8 R USRI ¢

[

T

Port IOB 10B4 I0B3 10B2 I0B1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
%?El :
Rl T b RLY RRISER A e g -
R
OP code BT B
OPB Rx Output register of IOB port < (Rx)
IOB port < Output register of IOB port,

Preliminary
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SPC
A e
;ﬁp ﬂ»'ﬁf{@?ﬁﬁ » P{H machine cycle -

f-ﬁ%ﬁﬁﬂ :
IEHp R [Xpu;@ﬁ%{loc port F“F‘ i
X4 =1, ff[JEﬁF'ﬁJE%IOCl ~4 & _EAY pull-low 7 {F
=0, [fl Ej*]ﬁ%%ﬂ I0C1 ~4 F[ﬁfﬂ'j 9 pull-low 7 %
X3 =1, }l"’ IOC4 5y output mode
=0, }I—J I0C4 %JU?& input mode

X2 =1, }{"’ IOC3 %Ju?& output mode
=0, }I—J IOC3 %JU?& input mode

X1=1, }{"’ I0C2 %Ju?& output mode
=0, }I—J I0OC2 %JU?& input mode

X0 =1, }l"’ IOC1 %Ju?& output mode
=0, }H IOC1 ;s%‘—ﬁ*y input mode

En=
E(ZFI*%JEET% X iy MSB, X0 R #S# BT X Y LSB -

HERT e
OP code BT =
SPC X T PuII low 7 {F € X4

%J\L_ C4 A Jﬁ? ,/ﬁ" Bt & X3

¢ 10C3 ﬁJﬁ? i A€ X2

+10C2 prﬁiE?JH'JﬁE?J RETE X1

: £10C1 L VjE At € X0

IPC

o
H =

1
- R ﬂ@%ﬁ—? » P4l machine cycle, 4 bits data transferred -

El b ﬁ?w]s«[p Jamfl* %ﬁwj [ i/pﬂ :

U

Port 1I0C I0C4 10C3 I0C2 I0C1
Destination RAM data (RX)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO

:f:=tl :

R PR R R A -

Preliminary
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IR AEa
OP code ST ameE
IPC RX (Rx) < 10C port,
AC < 10C port
OPC

& 'T—*j[‘*
;F“ - @%’F', <1+ Uil machine cycle, 4 bits data transferred -
TEEE
}H RX F F”T?‘F’[ Hp data RAM Y| FLIIEFLWH IOC port iV output register _F o ’ér[ IOC port F%Ju
7Y outputﬁj“ﬁf » output register [’ | Fﬁ@]ﬁtﬁ H'.fﬂ IOC port -

EL b 7 R o SPTERE R

Port 10C ' 10C4 I0C3 10C2 I0C1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
:.‘t=|:l :
E;X i s FIRLE RSO e -
HIRIE e
OP code BT I
OPC Rx Output register of IOC port < (Rx)
IOC port € Output register of IOC port,
SPD

-jp‘[‘lj N ]
;ﬁ_ 3»'713%@??,-? » P4{H machine cycle -

PRI X ﬂj[;@? . 10D port fi F[Eﬁiﬁi
X4 =1, [ﬁJE\JJEF' JEVIODl ~4 5‘ ?U fib _FFI J pull-low 7 7; E3
=0, [ E%ﬁ [l 10D1 ~4 Fﬁ%ﬂ"‘i’fﬁU pull-low 7 {#F
X3 =1, }I‘“ IOD4 Z#ERY output mode
=0, }H I0OD4 %Ju?& input mode

X2 =1, }["’ IOD3 %Ju?& output mode
=0, }H IOD3 %?Ju?& input mode

X1=1, }["’ I0OD2 %Ju?& output mode
=0, }H I0OD2 %?Ju?& input mode

X0 =1, }["’ IOD1 %Ju?& output mode
=0, }I—J IOD1 %JU?& input mode
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St .
E?jl*iﬁﬁm X fi MSB, X0 fY£2ET7H X Y LSB -

EE
OP code ERTT s
SPD X F'aﬂ STk PuII low 7 [ € X4
%{L_ I%D4 oy * A5 € X3
%L IOD3 upi% ,/pz%J’* =t & X2
4 10D2 ugj? A XL

%JL IOD1 ugi? i & X0

IPD

-jp‘[_lbl N ’I\ik

ff— ?’ﬁ;‘%@?ﬁ i » PYil machine cycle, 4 bits data transferred

1 i aﬂwﬂ%MHwT:

Port IOD ' IOD4 I0OD3 I0D2 IOD1
Destination RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
Destination AC register AC3 AC2 AC1 ACO

ét?;l :
Ex SRR RO e
HARIE41Es
OP code T ameE
IPD Rx (Rx) < 10D port,
AC < 10D port
OPD
F 4
gﬁb 3"%;‘%@?‘? AJ P47 machine cycle, 4 bits data transferred -
RN
}[ﬁj’ X F”Tf’[ Hp data RAM Y| Fﬁ]Eﬁ?Hﬁfﬂ IOD port iV output register _F o ’ér[ IOD port F%Ju

7Y output)Fi “Ef » output register [’ Fﬁ@]ﬁtﬁ H'.fﬂ IOD port -
B R U SEPTERE AP

Port 10D ' I0D4 I0D3 I0D2 IOD1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
74 tenx technology, inc.
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:f:=tl :
Rl it o s e st e

IRz
OP code EETT e
OPD Rx Output register of IOD port < (Rx)
IOD port € Output register of IOD port,
SPE
SAK
5 L
f— d'ﬁ;@@?ﬁq » P4l machine cycle -

"I ﬁ{éﬁﬁwf [1X ﬂj[ﬂﬂ%i IOE port F“F[*FJWHZ

X4=1, [ﬁJEﬁF'EJWIOEl ~4 H R =Y pull-low 7 (F
=0, [pJE%lJfE%%J IOE1 ~4 F‘%Ut’\j’fﬁﬁ pull-low 7 [

X3 =1, }I‘“ IOE4 &A% output mode

=0, }H IOE4 %i’?‘/ input mode

X2 =1, }I‘“ IOE3 %i’?‘/ output mode
=0, }H IOE3 %“Ju?‘/ input mode

X1=1, }["’ IOE2 %Ju?‘/ output mode
=0, }H IOE2 %PJLF‘/ input mode

X0 =1, }["’ IOE1 %Ju?‘/ output mode
=0, }H IOE1 %PJLF‘/ input mode

Sh=
EZLF]J«%&;@EH X MSB, X0 U2 ET7v X[V LSB -

SR FE
OP code EETT fTndis
SPE X F#EJ? /F%J ] Pull-low 7u [ € X4

k| E4u T A € X3

£|0E3g Ll'/g? =t & X2
%L IOE2 i ,/g? it € X1
%JL IOElgug?Ll'/ﬁ? Ei=0 & X0
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IPE
AT
;FFF ﬂ"ﬁ;‘%@?ﬁ»? » P4l machine cycle, 4 bits data transferred -
A -
}[%‘J’ OE port fﬁfjﬁ * i fFE £ Rx ’:’[’ﬁf‘F’,iJ&pfj data RAM '] & AC -
H R PSP IRE
Port IOE ' IOE4 |IOE3 IOE2 IOE1

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

Destination AC register AC3 AC2 AC1 ACO
ét?;l :
Rf%ﬁf“@ﬂﬂﬁ%@ﬂ*%ﬁo
TRl iis

OP code EET e
IPE RXx (Rx) € IOE port,
AC < IOE port

OPE

"ﬁﬁ@?ﬁﬁ » P4l machine cycle, 4 bits data transferred -

ik

S Rx i v data RAM FuT |7 fifidc '] IOE port iV output register - - Fh, |IOE port Fi’;“t
5y output f@?“]ﬂ?f » output register Elfl[“J“Fﬁ‘fﬁlﬂiﬁﬁﬁﬁaﬁH'.?u IOE port -

B8 PR USRI

Port IOE ' IOE4 IOE3 IOE2 IOE1
Source RAM data (Rx)3 (Rx)2 (Rx)1 (Rx)0
%?El :
Rl iie - o s st i -
R
OP code BT B
OPE Rx Output register of IOE port < (Rx)
IOE port < Output register of IOE port,
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2-7. Table ROM%’F‘[—.&J(TabIe ROM Instructions)

LDH

G

TEFF— 3"%%@%’F’,ﬁ » P4ffe# machine cycle, 4 bits data transferred -

e -

;-{—] HL F’?}‘[[H i Table ROM [ Fﬁ]}jp Jﬁ 7 pY 4 bit data f@F¥ %] AC I'J] ¥ Rx F’-’rij,[ﬂ fi~
data RAM f[1 -

PR S SR

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 AC1l ACO
="
(0. g5 v ST F IR HL O
(2). Rx liufﬂi SORTRLT RSO e i
FE R
OP code BT HEIE
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
ETIRY 1k EX
TEFF— SESTE. @%’F’[ﬁ » P4l machine cycle, 4 bits data transferred -

fri 4
R HL FEE i Table ROM [ ffifis (X% 5215 4 fi bit data 7 2] AC I') = Rx g1
data RAM HI

VR S

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 AC1l ACO
Sk
Wﬁ NGILE /m% 2 aﬁéfﬁlﬂ;ﬁ HL fY)? | Fﬁ@jjpl
2). Rx .};Hy SRR JRETSER O g i o
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SR
OP code EETT maEe
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

A
gﬁb 3"%;‘%@#@ 'AJ » P47 machine cycle, 16 bits data transferred -

]

}[fjéHL G R o 1 table ROM 19 16 bits [*| % f i | @ZR Feffffp it
f* data RAM b g o

2 F@HL Y LSB EHHSJ;]E[E L rﬁf‘??ﬁwﬁﬁ?ﬂﬁj??&’”ﬂ ST TR e TV fl £ g

}HE@HL(RAM ik i-bit0=0)I"] ¥ @HL(RAM 7+ H-bit0=

A @ZR g sl O 1 OO R o T A6 ﬁmﬁ?ﬂﬂ”ﬁ ST T A SV Y
Dl[[“ﬂ“ ﬁbﬂ“i@ZR(RAM ik - bit1,0=00), @ZR(RAM ik - bitl,0=01), @ZR(RAM fF h-
bit1,0=10), @ZR(RAM i - bit1,0=11) -

B8 VR USRI

Destination ’ RAM addr. = N*+1 RAM addr. = N*
EAM addr. &1, bit2 bitl bit0 bit3 bit2 bitl bit0
ata mapping
Table ROM
output 16bits | T(@HL)7 | T(@HL)6 | T(@HL)5 | T(@HL)4 | T(@HL)3 | T(@HL)2 | T(@HL)L | T(@HL)0
data
@ZR addr. @ZR(RAM 7 3-bit1,0=01) @ZR(RAM 7 3-bit1,0=00)
Destination RAM addr. = N*+3 RAM addr. = N*+2
O?AM addr. &1 .4 bit2 bitl bit0 bit3 bit2 bitl bit0
ata mapping
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 7 3-bit1,0=11) @ZR(RAM 7 3-bit1,0=10)

* 1 N f'“?ﬂ“‘ﬁ”fﬁi‘?ﬂ” data RAM 7 fjF-o

="
IZ_T ,iiﬂp‘}‘ ! l&J"‘/ H[J &, Fif}[ﬁ]’ ZR ﬁ‘/ﬂ HL IE[LJPJ”’FLI%‘”—\L_%E& o
(2). }“‘[ g ﬂi{l Y ,ﬁ(ﬁ }Tii ﬁ Elguj{éj’ ZR FI?JPJ“F[;[‘['I I 4 F‘;ﬂ}{ﬁj’ HL F{%vafk[»@ﬁp 2
SRR
OP code EET =
LCDH @ZR, @HL  |(@ZR(RAM * bit1,0=00)) € T(@HL)3~0,

(@ZR(RAM & -bit1,0=01)) €« T(@HL)7~4,
(@ZR(RAM f Jbit1,0=10)) < T(@HL)11~8,
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(@ZR(RAM 7 H-bit1,0=11)) €« T(@HL)15~12

LCDH& @ZR, @HL  |(@ZR(RAM 7 -bit1,0=00)) < T(@HL)3-0,
(@ZR(RAM f 4-bit1,0=01)) € T(@HL)7~4,
(@ZR(RAM f 4-bit1,0=10)) € T(@HL)11~8,
(@ZR(RAM & H-bit1,0=11)) € T(@HL)15~12
HL € HL+2

LCDH% @ZR, @HL  |(@ZR(RAM # -bit1,0=00)) € T(@HL)3-0,
(@ZR(RAM i -bit1,0=01)) € T(@HL)7~4,
(@ZR(RAM & H-bit1,0=10)) € T(@HL)11~8,
(@ZR(RAM & H-bit1,0=11)) € T(@HL)15~12
ZR € ZR+4

LCDHS$ @ZR, @HL  |(@ZR(RAM # i-bit1,0=00)) < T(@HL)3~0,
(@ZR(RAM & -bit1,0=01)) €« T(@HL)7~4,
(@ZR(RAM f bit1,0=10)) < T(@HL)11~8,
(@ZR(RAM f# 4-bit1,0=11)) ¢ T(@HL)15~12
HL € HL+2

ZR & ZR+4
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2-8. RFCﬂJ]‘éj‘th’IE‘,—?J(RFC Function Instructions)

SRF
A
TJF— jﬁ%‘@ﬁ"ﬁ » [M{[at machine cycle -

SR [ X e RFCO~RFCS [l i
=1, §fIH5 RFC5 ﬁf[]r*ﬂfg‘]?urwj
=0, F%Hfj RFC5 Hi b fi JB?LIWJJ
= 1, {5 RFC4 H| i fi J‘B‘?LIIWJ
0, Fﬁ%%ﬂ RFC4 il A JHI:JJ
1, (P REC3 H| 6 i Jgi?ﬂ'wj

=0, F’%‘J%ﬂ RFC3 ﬁﬁ[]ﬁ‘ EJ JH[ITJJ
! i
0 -
L i
0 -
1
0

L
_D' )
L [

I R

, B RFC2 il i Jﬁ?ww
: Fﬁ%%ﬂ RFC2 i i s J{‘[[,fj
, B RFCL I i Jﬁ?ww
) EJ‘%J{FJ RFC1 ﬁ’l]m[‘ 2N JL [[fJF
) F'ﬁJESFRFCO ﬁ’l]ﬂ[‘ T J‘-L[['TJH
) EJ‘%J{FJ RFCO ﬁ’l]m[‘ 2N J [WAJH EJ]-S }‘;ﬁ;{{% o

St .
E?;l*iﬁﬁm X fiy MSB, X0 fY£2ET7H X Y LSB -

fHRAY
OP code BT FEe
SRF X [ & RFCS [l € X5
%i RFC4 fi Jﬁfﬁ[ :JH & X4
%i RFC3 fi Jﬁfﬁ[ PR € X3
%L RFC2 fi Jﬁ?H%TiH € X2
%Ju RFC1fi JﬁFH e € X1
;;“JL RFCO |i Jﬁ?[H'.fJﬂu < X0
SCNT
AT I
gﬁb 3"%;‘%@?‘? AJ P4/ machine cycle -
;I AP
IHE TR X 7 CX2ICX gy RFC counterﬁ P (BT T
Z%IF'JEI Y RFC counter I Ev’-”ﬁgﬁ H|pv clock source ©
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X5 = 1, [l 7] CX2 pin fu;gi RFC counter -

HIMT X3+ X2 ALY - XL X0 2 Counter ALY X4 i Clock
Source -

=0, r%i’fﬁl H] CX pin El’viﬁ’““ RFC counter -
FI[F] X3 » X2 l%ﬂ‘—ﬁé]‘eﬁf » X1 X0 F%*- Counter HIE[I'] & X4 F%*— Clock
Source -

X4 =1, 7 PR CX2/CX pin jfifﬂj RFC counter fiff B8t }-Hﬂf} NN it NEL#
(FREQ)% b X5 F Ffria#’:ﬂp J RFC counter ¥ clock source - I%%i[}j Pk X3 E)
I e (R T X3= OEﬁ? F|3%)
=0, .ij il C)EZ/CX pin £l RFC counter F g gL 0 }{ﬁ’ CX2/CX pin FEILJE“ F;

ﬁg@it & 5~ RFC counter i clock source © ([%i[;@ FiE X3=0 Ef?
¥
X3, X2 =00, I%Ju CX2/CX RFC counter *E‘ﬁi uigll%m SF2 %’F', |Jl % IRl Fﬁ“;‘w > T

RF2 fr 4y &} g ik

=01, 3% CX2/CX RFC counter Efgh’fﬂf“&i& SF2 ?F' TET T TMR2 Jflgf;#ﬁ'ﬂ
li [Pﬂ AL }iﬁkﬂﬂ RSIEIES va* :

m@ = (T R2 iV clock source Y5#) x (TMR2 pui Jvtﬂi{F[]ﬁj
T IFeﬁérEﬁ‘“*EJ RFC ﬁJH» E‘F'EJ%?F Fl B 0 Pl AE PV RFC ﬁi I pF
” B TMR2 PLTHHJ = ﬁjﬁy‘gﬁj °

=10, %Ju CX2/CX RFC counter “fg'\f”ﬁ ¥ TS SF2 ?[ FI %+ fl1 CX2/CX
W#Fu&mwf~w?“r#ﬁﬂw&ﬁ%fﬂ,%im—[ﬁ? iF
R
i [P RFC Counter i clock Source [ifilit:£% frequency generator fi J‘p‘i?

HEHEFREQ) -
=11, Fi’;“ - CX2/CX RFC counter Ejrg(fﬁiﬂu 5T SF2 ?“[ F % > Fl1 CX2/CX

?mrkwﬁm@rlﬁﬁ“fﬁﬁukﬂéﬁwfﬁ,ﬁim iy * (e
L
i =N RFC Counter (i clock Source [l 8L FREQ -

X1, X0 =00, %L 16-bit RFC counter [=£} CX2/CX RFC counter

f\_ MCU IJ’_FILL‘! RS
=01, 3¢ TMR1 {EE, CX2/CX RFC counter
=10, ;s%‘— TMR2 [}, CX2/CX RFC counter
=11, ;s%‘— TMR3 [, CX2/CX RFC counter

="

E’df ﬁ TMR1~ 3%’?‘/ RFC Counter ;fz' *J|‘Eﬁf THF [Jlﬂﬁ%m‘?r,%igﬂmer E{fjﬁlréj%
[ . » I wmﬁ% RFC counter gu#gﬁj <o

(2). X5 |Jﬂ%kﬁﬁ7v X v MSB, X0 [*%Llﬁjgﬁw XPYLSB -

HIRIGiE
OP code EETH FiEe
SCNT X

P I%—L CX2orCX « X5
F% CX2/CX RFC Ft gy i X3=0 [}V clock source €« X4
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C

(P

7t CX2/CX RFC Counter ?%éﬁ/ﬁl LPEI'UEt’ﬁjUﬂ & X3, X2
%&7 1 CX2/CX RFC Counter € X1, X0

MRF1
froe.

e ¥

5 -

JFj 16-bit RFC counter [*|; fil1ff bit3 ~ bit0 fes %] Rx #7419 data RAM '] % AC -

» P41 machine cycle, 4 bits data transferred -

51687 PR USRI

RFC counter ' RFC3 RFC2 RFC1 RFCO

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

AC AC3 AC2 AC1 ACO
%?EI :
Rl R bR R S -
R

OP code EET =
MRF1 Rx (Rx) € RFC3 ~ RFCO,
AC € RFC3 ~ RFCO

MRF2

froe.

e T

EhEGE

JKf 16-bit RFC counter PJ%@H If% bit7 ~ bitd [ %] Rx a'%;vptggm data RAM I'] ¥ AC -

» P41 machine cycle, 4 bits data transferred -

H T PR SR 0

RFC counter ' RFC7 RFC6 RFC5 RFC4
Rx (RX)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1l ACO
§t?§l :
Rt 1 b S IRLY RSSO e ffi -
HIRIG e
OP code EETT e
MRF2 Rx (Rx) € RFC7 ~ RFC4,
AC & RFC7 ~ RFC4

Preliminary
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MRF3
e

ff— ﬂ"ﬁ;‘%@?ﬁﬂ » P4l machine cycle, 4 bits data transferred -
A -
s 16-bit RFC counter PJ”’F&[‘ MAFIEY bitll ~ bit8 7 ]| Rx ’:’[’ﬁfﬁi@_’pfj data RAM I'] & AC -

SRRV R g

RFC counter ' RFC11 RFC10 RFC9 RFC8

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

AC AC3 AC2 AC1 ACO
ét?;l :
Rol 702 a0 LY ot et
TRl iis

OP code EET HTEIE
MRF3 RX (Rx) € RFC11 ~ RFCS8, -
AC € RFC11 ~ RFC8

MRF4

e

ff— ﬂ"ﬁ;‘%@?ﬁﬂ » P4l machine cycle, 4 bits data transferred -

4y -
Ji 16-bit RFC counter [‘J?&[’[’@HIEQ bitl5 ~ bitl2 data i+ %[ Rx ﬁ’ﬁ‘F’,TJ&F’m data RAM I'] &
AC -

B8 PR USRI

RFC counter ' RFC15 RFC14 RFC13 RFC12
Rx (Rx)3 (Rx)2 (Rx)1 (Rx)0
AC AC3 AC2 AC1 ACO
=

s e e -
EX s E:ﬁ?ik TR RS e g o

Rz
OP code BT I
MRF4 Rx (Rx) € RFC15 ~ RFC12,
AC € RFC15 ~ RFC12
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2-9. HRE/p PLH’F‘, IJ(Jump/CaII Instructions)

JBO
AR -
TEFFI'— R ;@fﬁﬁ » P4ilat machine cycle -

i AC [ bit0 pHp*] Fﬁ@ 1 Eﬂj‘ AT ][ﬁf“[, Fuﬁﬂjfl;@’*wf” PC = X puib g i~
T
U AC 19 bit0 Fiu T S L R T A

:‘E‘[ ,J?p*uF[FJ

==v

H X = Oh ~ FFFFh « (X i) £ fif MCU s &)

(2). YN EFRRE puBpath fHEE | A Jf’[ 'J b g5 ’:ETPE”T ff[ f bank EHJE » ICE piv compiler
= wAE[ }Jr—jlﬁl—{}‘F[l N ,J}—Fs %SPBKFIJ}‘

SRR
OP code EET T EIE
JBO X IfFACO=1,PC < X;
IfACO!=1, PC & PC+1

af" ?
?f— £ 5 j'% & » PU{[# machine cycle -
Erp’[ ,J?p*uF[FJ
| AC i bitd (U AR L A - R PR IRGEE] PC = X ki i

ww
YN AC B bitd pup? Fk[[jg“l *ﬁ”lﬁf 1@*%3@;@,714 lﬁrﬂﬁuf’[, o

=1

E’T X =0h ~ FFFFh - (X ffig@fai) & {& MCU *fﬁff‘p B

(2). YN EFERE TRV BIpu S IEEE J?I IJ'“l'—n ’?EPE"T [filfis bank [ » ICE i compiler
= WA *Jrj:lH[ﬁf‘[ X [/Frﬂﬁ (it SPBK EJ}J‘[ ik

SRR
OP code EETT T EIE
JB1 X IfFAC1=1,PC < X
IfACl!=1, PC & PC+1
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JB2

lu 4 ﬁiﬁﬁ ?F"AJ » P4l machine cycle -

39’[1 EME
g AC FIJ bit2 pJ F’T'E 1 Eﬂjf AN — ﬁjr FlJEﬂjlg{p‘A%\[&‘*” PC = X g[m‘{lm‘ FH=
iy

Yl AC piY bit2 frup? | FL‘[EI SSHE L w’*ﬁmi— 'fjiﬁw}“ﬁﬁ .

==v

H X =0h ~ FFFFh - (X fffiffahs) & it MCU %Jﬁ‘r 15

(2). p{éplmyﬁég VB A 41 I er’F‘l IJ”L 415 g 7[RI bank Eﬁ » ICE i compiler Ad=¢
EI *Jri;ﬂl_{}"[ 4 [/FIJ% — ‘{SPBKBJ?’F'[ e

?’ﬁ-ﬁﬁ‘ﬁﬁ :
OP code EETT i =
JB2 X IfFAC2=1,PC < X;
IfAC2!=1, PC < PC+1
JB3

s

(- & ﬁi@?ﬁ ik P4l machine cycle -

Tk
ﬁi AC [ bit3 | Fﬁ@ 1 Eﬂj‘ AT ][ﬁf“[, Fuﬁﬂflg{rﬁ B PC = X puit b s
i

YN AC |1V bit3 fup? | Fk[[jg“l AR AN 1@*%3@;@,714 lﬁrﬂﬁuf’[, o

Sk

Hﬂ X =0h ~ FFFFh - (X [lig@faig) & i MCU fﬂﬁ‘p IS

). 0['%“9[9E4E TR BYAY A e IHJpJ ‘ﬁﬁn‘t&}%ﬁ”j [ﬂ f bank EﬂJi » ICE p compiler =4
E[ {;,_Af‘lﬁl—{‘j“F[ 4 N4 IJ% - —{SPBK FIJEFFI IJ o

fﬁ—ﬁ?ﬁ?ik :
OP code EET =
JB3 X IfFAC3=1,PC < X;

IfFAC3!=1> PC < PC+1
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JN

}J’

Pf ifi4) > P machine cycle -

i .J?me[FJ

Fr ACHIT FL"E IO - A N [ F'@Eﬁl"%ﬁ HE| PC = X Ui i S BT 4

P AC O S OB - @hfﬁa*—ﬁ#ﬁwﬁ.o

==l

H X = 0h ~ FFFFh - (X fffiffahs) & it MCU %Jﬁ‘r 15

(2). (;p{éplﬁglyﬁég VB A 41 I er’F‘l IJ”L 453 e IS bank K > ICE fi compiler 72
E[ }inlﬁl_{}‘ll [/Frﬂ:é — —{SPBKFIJﬁa IJ °

?ﬁ‘llﬁ_ﬁﬂ{ :

OP code EETT i =
JNZ X IfFAC!=0,PC € X
IfAC =0, PC & PC+1

- A=A P4 machine cycle

ek

Fr' AC fiuT’| Fﬁl}ﬂﬁ*oﬁﬁ A~ W ﬁuﬁflsgﬂﬁupc X ot ik i 4
U AC FH FL'IE WO Ifgﬂrﬁ T~ [ﬁlﬂﬁuﬁ, o

=n=1

Hx Oh ~ FFFFh « (X il ﬁMcutﬂﬁ?p 1)
(2). p;,\l BFRRE TROPIpO A s E A ij J.+ g3 (] ’:ETPE”T [FlF~ bank EHJE » ICE p compiler =4
E[ %}Iij‘}:“'l_{}"z[l N4 IJ% — —{SPBKFIJEF J °

fﬁ*'l?ﬁ?ik :
OP code EETT e
Jz X IfFAC=0,PC < X;
IfAC! =0, PC & PC+1
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»’ﬁi{@?ﬁ»? » P4ff# machine cycle -

CFﬁIJf F“[l;@ wij/‘lﬁjj AT — [ F Euﬁflggﬁﬁgw” PC = X b ik @“jﬁlﬁ;
U CF AP SRS 1 - Al g — O g 4 -

SR="N

H X = 0h ~ FFFFh - (X fffiffahs) & it MCU %Jﬁ‘r 15
(2). (;p{éplwﬁég VB A 41 I er’F‘l IJ”L 45 g 1[I bank Eﬁ » ICE v compiler Ad=¢
EI *Jri;ﬂl_{}"[ 4 [/FIJ% — ‘{SPBKBJ?’F'[ e

?ﬁ‘llﬁ‘ﬁﬁk .
OP code T s
JNC X IfCFI=1, PC &< X;
IfCF=1 PC € PC+1
JC

[
—~ 3»'71&%@?? &J P machine cycle -

'CFEJ Fﬁl}ﬂwﬁ”lﬁf PR et Ao r““@‘“UPC X [tk S s 4 47
YN CF 7] Fﬁ[ﬁl R AN *E*WA%W‘* ﬁ’“ﬁf”#’[l °

=1

E’T X =0h ~ FFFFh - (X ffig@fag) & {& MCU ifJTF‘P B

(2). p;ﬁ}*ﬁ Elpj%pﬁﬂlp@pmp er Jn‘{l#;}’?;;}#j [Filf~ bankﬁﬂf » ICE piy compiler =4
PR e e - SPBKPJ?FTAJ °

%ﬁ%ﬁ=
OP code ELETT e e
JC X fCF=1PC & X;
If CF!=1, PC & PC+1
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CALL
e

H_ g»'ﬁ:'{@?ﬁﬁ » P{E machine cycle -

f R
P LRI g 47 47 B0 B SO TR 4 S i 2] Stack i AR - (6
SRR (R 2] PC = X puib b B i 4 -

=

(1), x = 0 ~ FFFFh - (x i FI A (i MCU 4T 6)

(2). YpH EFERL Trapn e E U g 4 B s it 1 IR bank [ > ICE iy compiler A=
O R TV TR SPBK VIR ¢

SR
OP code R R pE
CALL X STACK & PC+1,
STACK pointer € STACK pointer + 1,
PC & X
JMP

o
|

Sty
=
L2

"ﬁ;%@ﬁmj » P4l machine cycle -

g

e ung
=

=
&

7 R [ SRR RO B PC = X ot b B S -

—

i
il

'ZI - X=0h ~ FFFFh - (X [l  fif MCU s )
(2). PPN EFERE obapi b S | g 4 43 Rt IR bank [+ ICE v compiler A
O E VTR A - SPBKIUER A -

Rt
OP code AT s
JMP X PC & X
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CPHL
-j[—" J/ ‘[‘f['_‘ .
Fﬁ* T 244 > 14iH machine cycle

39’[ IJ??rUF[}:J .
il HL EIJ]EErJrvw“”(IDBF?-IDBFO)EI@PJ?’[’@T%ﬁi?‘ X ORI TP -
! f T
r"l‘ﬁ!—ﬂj FI -
PP HL pysit 752 (IDBF7~IDBFO)AY[* | Fﬁ@*‘*ﬁmw%{@ﬁf A= “rﬁ[ﬂ (147
§F;ﬁfﬂﬁnﬁ NOP ﬁﬂ ] °

=n=1

H X = Oh ~ FFh

(2). MCU ¢ i3 TSP machine cycle JARME™ — f i b4 ) o T T
A gufliﬁ‘j\

fE
OP code EET e
CPHL X If IDBF7~0!=X, ™~ [ ?F”[?J IF[ = T
If IDBF7~0 = X, ™ — {55 NOP
CPZR

-j[—" J/ ‘[‘f['_‘ .
Fﬁ* T 244 P4 machine cycle
39’[ .J?me[FJ :
I ZR IEIJ]EEI"I‘TUvrl(ZRBF?’“ZRBFO)Flfjl’KJ?\['E]T\%“Ajj/\ X F[fj%}é‘_l’@ﬁﬁ s @?Qﬁzgﬁfiﬁl:f—k . ],[:ﬁ{
[ F J
‘* MR
Y ZR pYfRAh 55T (ZRBF7~ZRBFO)fY[| FL[[;E’F‘W/‘ F.g?g&@ﬂ;j ,;E?Qﬁ&m_ l’[ﬁ'?ﬁ—ﬁi’ﬁ[
g}[aﬂﬁ:ﬂiﬁd_’ NOP }F‘FI IJ o

=n=1

H X = Oh ~ FFh

(2)- MCU #7745 T IH 9P i machine cycle SRS ™ — fatt o 4 fodg 4 T AT

F e a

friaRt -
OP code BT e
CPZR X If ZRBF7~0 1= X, ™~ [ty 4 L8
If ZRBF7~0 = X, ™ — (i} 595747 NOP
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CPHLH

ETRTER S

ﬁrxj][ﬂ?w;u%" ?F"'AJ » /" {ld machine cycle -
e

[T
EII HL [ 16-bit [*) 4 fifi 1 5747 X gl
L ™ 16-bit pop?| FL'I *‘“EAXFIJ%L@% s L,FA

—

Rt frﬁlﬁwﬂ— rﬂlﬁsuf’bj L
- F?Fl 4 lﬁfﬁfgpﬁrﬂﬁw NOP ?FI il

’“"f‘

fx Oh ~ FFFFh - (X @w@lﬁlf [l MCU 5 M <)
(2). MCU ¢ ﬁF TP T fi machine cycle EFJFH%?T— it Sty 4 ot o e e

FE | lJHIﬁj\

R
OP code EETT s
CPHLH If IDBF I= X, *— i ?Ff .JL Hrdh =
SETDAT X If IDBF = X, ™ — {lilr;]5n % NOP
CPZRH
& R
Gl

[yl F 7 =454 0 7 W machine cycle ¢

N

N—m::_._B-‘;

b
L_";Ug#
= =

U.16 bit 7% 1 7 X EJ%LIEE% T = hTf ﬁJ $hiF W#{ﬁuf’ P
-bit {97 | R X J%Miﬂjgﬂj il <l Ry LR T R NOP Tk

Py
o)

X = Oh ~ FFFFh « (X ffilif! i MCU 4 fii) )
. MCU #7447, 4 811 7 flif machine cycle i EJF HIZE T = {0 F'U#F'I‘ijfﬁ[%‘?’?@
e ﬁurll%ﬁ??

A

SRR
OP code EETT TR
CPZRH If ZRBF I= X, - ﬁf'[l TR
SETDAT X If ZRBF = X, »— ﬁf’l |]c|S”?/ i NOP
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CAC
AT
I s

AR > PIfEES i machine cycle ©

?’E-ﬁ%ﬁﬁﬂ '

iﬁi‘ %%fj&efﬁwﬁrj@—cp_»p[[f a%ﬁﬁﬂ[ﬁﬁ;ﬁ@:ﬁﬁ% 16 {7 [ﬁmgﬁrﬁg;c g o
B AC o k=

FRATETT X PO RAR A R LR AR S S URER(X) -

Er AC<=X Eﬁ » MCU ﬁ’*if}{ﬁj’ié |[4?“[ ,Jﬂm‘ilL(PC+X+2)|E§?;TU STACK 1> ’Zﬁm}{—] AC i
EESgL: %pﬂ’gﬁﬁﬂ fi ﬁ_'—E]E program counter IH?? P ﬁ ] HHAEL 7 [ machine cycle -

Hi AC>X Eﬂf MCU 7 ¢ FAP— L= 'F'F’J%Eﬂ » f F}HW* ﬁﬁ 4 pm‘{lL(PC+X+2)E& 7 program
counter flTe ﬁ?z}}ﬂ #F’, TiEEEL P4 machine cycle -

=n=1

Hx 0~Fh-

(2). Addr(X) = Oh ~ FFFFh - (X i) & fid MCU Hs7i L)

(3). MCU “FAI' [i? pJ/‘ fii machine cycle Hfi J?”WE}F’?‘ ﬂJF lﬁﬁjﬁ °
SRR
OP code BT I
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
?E_IJ/\ ‘I\E‘k .
pﬂ"ﬁ;%@jf‘f AJ D“Mﬁg‘/ " [l machine cycle -

il T SRR E ) o IR 2 16 [P FIROE 0 2
AC pyf? FL‘ (i e U PR | AU T e
EFFI’I JQETTU XF[J@ I&E&f}, [[l:| H E}?ﬂ@ﬂgﬁ IFIGJ{¢ﬁLf|€J$El§I?(X+1) 5

lg' AC<=X Eéjf MCU ﬁ’*}[ﬁﬁ [F'J AC ] Fklﬁmﬁﬁgruﬁjgl prfk gL program counter 1
IF“?EHH A A ES 7 machine cycle -

F AC>X [if » MCU rﬁ’*}{ﬁj’*— ﬁ? ﬁm“iﬁﬁ&“ program counter f[1 > [H?Eﬁﬂ J‘fﬁiﬁﬂ%
Ml machine cycle »

-
_%;”
—_—

f

"S”,El
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SRS

(W x=0-~Fn-

(2). Addr(X) = Oh ~ FFFFh = (X i) & fit MCU 414570 )

(3). MCU ﬁ&?ﬂﬁ f 7" {i machine cycle Eﬂ?’ﬁﬁlﬁ’?ﬁ prJH['z’g{ﬁ%ﬁ% °

IR ERE
OP code EET bndis
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
fr ot
;r’ﬂ'— 3”%;‘%@?‘F’,ﬂ » P4l machine cycle -
SRy
AV E R RS
IR ERE
OP code EET s
RTS STACK pointer € STACK pointer — 1
PC < STACK
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2-10. RAM Page/ROM bank%@?’ﬁ,—ﬁ
(RAM Page/ROM bank Setting Instructions)

SRY
AR -
gﬁb 3"71;%@#F’,ﬁ » P4l machine cycle, compilerEJJ E'J?ﬁ—ﬁ °

17 T?PUF[F
;HH FE AL 1 X el Ry memory (19 page fff « SR Ry 1k it L0 )
VEJIA_\__T[_I. ﬁf($0h - $1FFFh)j\ }4’4[3\_ FJ[[ Comp||er Bl Ry EIJI"[‘ {1F7 FETPB‘/\ initial page ﬂ e >
FIITF B 9 4 SRY?FH » I RS Y Ry page [l Ve -

[HEL page 7 ?i Ry fv initial page - i/['%\'}lfj’ér JH'F'J Ry F%Jm;r 0~FH Eﬂj AlESSE TF Jﬂ
it Ry page O fl1& Verg| > Compﬂer}H er/}‘F[ K I/FIJ;[T; “SRY 0" ?F' &

= r=s

I("f X =0h ~6h, 8h ~ 1FFh - (X ffiffalm) & [t MCU 3557 L)

(2). Ry memory fiv initial page %L page ;(Ry 70~ 7Fh§

(3). MCU ﬁ?i?ﬁfﬁ{ﬁﬁqﬂ[gfj[wlf[ﬁ machine cycle Hti==+ — [ *ﬁf’ﬁ |JE JT’F'[ |JﬂﬁFJF,

e I%ﬁ’ﬁj‘* o

pEE
OP code BT N pE
SRY X Ry page number € X
ERY

JRATH I
;FFF T E“*"?F' » P4{f machine cycle -

[ TP*UF[F
;U” [T HlIp X fE Ry memory 19 page ffi » = Page ffUl]~ [iA&Ry 1@ - (225
iim%k i ERY ?‘F’, AJW\ [Zd5 page ffi - FRLE = CLPG X?‘F’, AJ(%JL X1=1)F Efiﬁé%i
1‘@ FHEE (- W ERY » ERX fl‘/i ELZ ?“[ 'J'ﬁ » MCU Jiiki 25 A E pjpll'gr%w M
UF’?E Ry » RxI'] ¥ Lz page p J%—LEJ%L[{% [/ ,/lj/ﬁ F@H' l;/;'jj o

==
H X = 0h ~ 6h, 8h ~ 1FFh - (X I;uﬁﬁ‘f[aﬂﬁl it MCU HIF5 10 )
(2). #= ] 1 memory page [l i} [mffv initial page [V data RAM ¥
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SR
OP code EETT i =
ERY X Ry page number €< X
[#il*t: Ry page number
B R ORI
SRX
Pa

af"mj =
;ﬁ— 3”%;‘%@#{[—? » P4l machine cycle > compiler Eﬁ E‘JT‘F’I—?J o

i
PRSP ETA F1FS X $ ¢ Rx memory i page [ - A= (l1ffl 7] Rx i sk 4 T |

A HHS0h ~ $IFFFh) o4t - ’g[[ compiler 3L Rx Uk - Bf#* initial page iU -
I B R TR T SRXART) TS i Y Rx page 1 JVevg] -

==

M X = 1h ~ 3Fh o (X ffi#fia & fil MCU /45 4)

(2). Rx memory fiv initial page fj_& page 0(Rx=00~7FH) -

(3). MCU 7§11 5y HH 19 P4  machine cycle HA[EZE ™ — il i S0 o fe 4 L AT e

D Sl A P iL
ﬁ’?EJﬂ\Jngrﬁ%yj\ o

SR
OP code EETT e
SRX X Rx page number & X
ERX
Py

»'ﬁﬁ@fﬁﬂ » P{l machine cycle -

IR R i X ‘*}?t Rx memory i page ffi - °' Page ffuif— [LiA&F) 1@ [#7F
#pL- ([ ERX 7 4] 59 page i+ 9 JLERI CLPG X 7 4 (R XO=1) o s -
R 7~ ERY > ERX FYEL ELZ §774) e - MCU gy 2 (HA7E o] iy - 24
FEFE Ry » RxI') & Lz page El@?%ﬁﬁjéiﬁé%j/ % T;ﬁ'[\}fgjﬁlgg {75
SESH
E’If X = 1h ~ 3Fh - (X f@ﬁ@'ﬁylﬁ i MCU #4122
(2). A4 J f' 7 memory page 4Bk [Hl[[1% 2V initial page i data RAM £¥f] -
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fri S
OP code EETT e
ERX X Rx page number € X
[l Rx page number
B TR O TR
SLZ
e
?ﬁf— AR S ARA D1 machine cycle, compiler {134 -

}f?%u‘ﬁﬂ '

IJ“J?F'[ TRERT L X W\F%Jr— Lz memory i page ffi - GFfliff"] Lz F[Jm‘ﬁ}ﬁﬂj gl
AEHEFCE HH($00N ~ $7Fh) et » fr[ compiler L Lz fiufk -7 " initial page fsf!
E'IJ%'TEI *Jniru?ﬁ ulilEs SLZ?’[ » I RS T LY Lz page fT Ve o

=t

Hﬂ X =1h~3h - (X ffifE) & i MCU %JTQPJL)

(2). Lz memory (¥ initial page;E[i page O

(3). MCU ¢ i 4 47 94l machine cycle JHIZS ™ — {6 JHfe 4 i ) ST

Ufliﬁ—j\ j

L

SR
OP code EETT e
SLZ X Lz page number & X
ELZ
Ay En
e
- F7n

=454 > P4 machine cycle

IJ T’F'[ |Jfﬁﬁ7ﬂuf Iy X <& Lz memory [V page ffi > =' Page fifukj- ﬁh“'ﬁjﬂj T RZE
BRI [ ELZ 4% 59 page ffl » @9 LHL 7 CLPG X 9] (¢ x2 1)L
PV 2~ [ ERY » ERX kL ELZ §4#  MCU g“jt gﬂ‘[Fﬁ’?“EJEIfJH[%%ﬁW%’ ey
FEFE Ry » RxI') & Lz page El@?i{u_’ﬁjﬁ{ié%j/ {"ﬂ;fjfrr? AL ST

=1

'(Jﬂf X =1h ~ 3h o (X fifidEls & i MCU SN )
(2). H=27 F' % memory page Eiﬂ@af |F 1% 2V initial page fiJ data RAM ¥ -
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SRR
OP code T s
ELZ X Lz page number € X
[t Lz page number
A R PO TR S
CLPG
Pal

TR I
;ﬁp ﬂ»'ﬁﬁ@?ﬁﬁ » P{H machine cycle -

ﬁwﬁ$wWﬁWEWEum%JF@W%NWM@W%%@E%HW
I B T e e
R SRR VAR RO

T

BT X X0=1 X1=1 X2=1

FEEIE FER ELZ U E iR ERY fUE i ERX UL

Sh=
anﬁ%& EETY XY MSB » X0 (U&7 X[V LSB -

IR
OP code EET s
CPLG X Hefis ELZ pustts € X0=1
fE ERY IRt € X1=1
s ERX gyt € X2=1
SPBK

e

-~ ﬂ"ﬁ;‘%@?ﬁﬁ » P4{fa machine cycle, compilerEJJ E'J?ﬁﬁ °

R
;U”JJ?I?J SEETT P9 X ﬂ;ﬂ%ﬂu’ Program ROM [ bank ffi - i Compiler s i [I3i7H
1641 P, CALL i 0t i bk 3 bk iR > o
.iﬁfF, NElE SPBKfF, > I ST E{;tuglpmwlpo
==

H X = 00h ~ 1Fh(X fffiffals) & fi MCU AT D)
(). Mcu%ﬁﬁF TE [[Fuw,{ﬂ machine cycle FARIZE ™ — {fa o 4 4 pods 4] T e

ol o <

SR FHE
OP code T e
SPBK X Program ROM bank number & X
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2-11. Timerjf‘F‘,—?J(Timer Instructions)

TMS, TMSX
AR
gﬁ'— 3”%%@%—? » P4l machine cycle, 4/8 bits data transferred -

?El S
TEETT FIAY immediate data(X) » HL i F”T}JF‘[ |V table ROM [ FL il » AC '] % RxH FJ’T#’,[
pJ ata RAM [*] #[ﬁﬁ“‘$§%L6bnTMRlﬁJdmmsowte[Pvaemu%mH@oﬁp 1?%

/I’SL TMR]. T;AF J IZIFI}‘}IL‘:O
S4B R e L 6-bit i TMRL -

=] flat b Fu i 1%4_@ = B SEPTERY R TR F

Select clock(CS3~0) Pre-set data of timer(CT5~0)
OPCODE CS3 | €S2 | cs1 | ¢cso | €15 | 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 | RX)3 | (RX)2 | (RX)1 | (Rx)0
TMS @HL 0 0 TD7 | TD6 | TD5 | TD4 | TD3 TD2 TD1 TDO

j\?uﬁsuF'FJGb|tTMR1ﬁJ(:IocksourcepEQJfb-f:
Bit setting in instruction

C 0 clock source of timer 1

w

CS2 CSs1 C

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

olo|o|o|o|o|o|o|n
PRk |lo|lolo|o
Rlr|lololk|~|olo
Rlo|r|lo|r|olr|o|n

T H ] TMSX ?F[ 4 Eﬁr '} immediate data( X )@l}%]%?g TMR1 (4 clock source I'] &
R

" TMS inf

fi) clock source I kmgl%[;@ o

] TMS @HL jf“[ 4 EﬁF HL Frfg[p[iy table ROM [7] FL]E[F' ?%Ju TMRL1 (¥ clock
source I Jbvp%@ °

} Rx ||~ data RAM [7] ﬁ@[?vACpq ﬁ@?i%ﬁTMRl

SRS
?fTMS#@wmpgﬁﬁ#ﬁ}ﬁhp?ﬁu&y‘ﬁjHLpJ ﬁ{gmlo
(2)- Rx 'iurﬂi ¥ Uir 5 T”L{IFF}‘HIL

(3). X=0~1FFh -
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SR
OP code EETT maEe

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

TMS @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, T1IRH, T1TH

BT
T1TH : Hi- 'ﬁ;‘%@ﬁ“bj D“l]ﬁ machine cycle > 16-bit data transferred -

T1RH : fyffdd ;%@?E?J » 1" {li# machine cycle > 16-bit data transferred -

TLIXH : [ d"ﬁ;‘%@?ﬁ—ﬁ » /" {l# machine cycle -

ik

}f‘ &JH 71"} SETDAT F’?%”{L_’EILJ immediate data(SD) > @HL F’??‘F'[HEJ table ROM [*| 4 fHiEY

Kk RX ?F [filfiv data RAM [* |;aﬂ~ L 6-bit TMRL{ clock source I'} % timer 3z -
RN s TML FF 1| FIF‘*“

SRR A B RheE B-bit i TMRY -

= flat i 7 pﬂ%@_@%ﬂﬁ EPEAVIRSE TR B o (8 Al IRV AR R 5 Y

i | 2p) F -
| Select clock(CS3~0) Pre-set data of timer(CT5~0)
OPCODE [ CS3 | CS2 | CS1 | CSO | CT5 | CcT4 | CT3 | CT2 CT1 CTO0
T1XH
SETDAT SD SD15 | SD14 | SD13 | SD12 | SD11 | SD10 | SD9 | SD8 SD7 SD6
T1TH @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 CT0
T1RH Bit3 Bit2 Bitl Bit0 | Bit3 | Bit2 | Bitl | Bit0 Bit3 Bit2
SETDAT RX|[(Rx)15 | (Rx)14 | (Rx)13 | (Rx)12 [(RX)11|(RXx)10| (Rx)9 | (Rx)8 (RX)7 (RX)6
Rx address Rx(RAM ft f-bit1,0=11) Rx(RAM ft f-bit1,0=10) Rx(RAM #b f-bit1,0=01)

7t 6-bit #2419 TMRL ) » SD5~SDO, TD5~TDO '] (Rx)5~(RX)0 [l &:

@?%‘75{/ TM 17 J;{*J]‘Po

08 tenx technology, inc.
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AP 6-bit TMR1 i clock source i~ F% =

Bit setting in instruction
CS3|CS2|CS1|CSo0 |clock source of timer 1
~PH9
~PH3
~PH15
FREQ
~PH5
~PH7
~PH11
~PH13
CX
CX2
INT

o

Rk |F|lo|lo|lo|lo|lolo|o|o
ololo|r|r|F |k |lo|lo|o
ook |k|lo|lo|r |+ oo
olr|lolr|lo|lr|lo|r o+ |o

I H] TIXH $545 Eﬁﬁ,“l SETDAT E[’?l%igﬁﬁ immediate data(SD E[}%F%Jt TMRL1 fiY clock
source I’ baﬁl%}é

7 7] TIRH 0 - SETDAT AR fi Rx 31 fiuf (S 16 7~ (7 B> 20 1) R
(RAM Iﬂleltlo 00) Rx (RAM #$i-bit1,0=01), Rx (RAM ﬂ“ﬁPbltEO 10), Rx (RAM ft -
bitl,0=11)fvisg &t it data RAM [ﬂ Eﬁ;&ﬁv 16-bit fpueyf[ ¢ TMR1 f9 clock source

r ;uﬁtgr%@ . f
"&TE:IF' TlTH?F Efffb}{"’@HL A LSB XS = &' 'J@HL(RAM fF - bit0=0), @HL(RAM

it 1= bit0=1)p Jﬁ%@ﬂ“ in‘ table ROM [H Eﬁ&ﬁ/ 16- blt YR e I%Ju TMR1 fiv clock source
bagﬂ}*@ o

=i

I("f TITH# | ILJ:FiinA ;i#’[ 4 1?514 % F TSR HL o) Fﬁ@ L e
(2). SD = 0 ~ FFFFh

(3). RX 75 ﬁi SR RSSO et -

(4). MCU ¢77 7" {[# machine cycle fi ijF, .JﬁﬁFﬁF FaJ?ﬁﬂ;F’?*JpJngTﬁﬁw
SEaHE
OP code EETT T EIE
T1XH Preset initial data < (SD11 ~ SD6)
SETDAT SD Selection of clock source € (SD15 ~ SD12)
T1TH @HL Preset initial data € T(@HL)11 ~ T(@HL)6
Selection of clock source € T(@HL)15 ~ T(@HL)12
T1TH# @HL Preset initial data < T(@HL)11 ~ T(@HL)6
Selection of clock source € T(@HL)15 ~ T(@HL)12
HL € HL +2
T1RH Preset initial data €< ((Rx)11 ~ (Rx)6)
SETDAT Rx Selection of clock source < ((Rx)15 ~ (Rx)12)
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TM2, TM2X
-j[-!' &J/ ‘[‘f['_‘ .
;F“ F i@?ﬁ <1+ Uil machine cycle » 4/8 bits data transferred -

%ﬁﬁ%'

?l |J;EET7L FIFEEEAY immediate data(X) > @HL & F’?ﬁmpu table ROM | FL@ s AC I'| %
RX F’?JFT[HEJ data RAM [*|Affii' I'| # ] §5E 6-bit TMR2 fiY clock source '] timer fiy
EI%I}S ° ?F' FATN D B TMR gr Ji{F[;{*J]‘Po

Sglltdp A R L 6-bit o TMR2 -

& flid (b 7 s P% [;ET':’FJE[ SEPEp T RSE R B

Select clock(CS3~0) Pre-set data of timer(CT5~0)
OPCODE CS3 CS2 CS1 CS0 CT5 CT4 CT3 CT2 CT1 CT0
TM2X X 0 X8 X7 X6 X5 X4 X3 X2 X1 X0
TM2 Rx 0 0 AC3 | AC2 | AC1 | ACO | (Rx)3 | (RX)2 | (R)1 | (Rx)0
TM2 @HL 0 0 TD7 TD6 TD5 TD4 TD3 TD2 TD1 TDO
B 6-bit TMR3 pv clock source EIfJF%”IJg“U =
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 | 111 FREQ
0 1 0 0 ~PH5
0 1 0 1 ~PH7
0 1 1 0 ~PH11
0 1 1 1 ~PH13
] TM2X X F' T f I'] immediate data( X )ﬁl%fr%?g TMR2 fv clock source '] &
sigr%@ o

iR TM2 ijf f; ] Rx & F*?;rFI[HpJ data RAM [*| ﬁ]}j |7~ AC | Fﬁ@“@%{ TMR2
fi* clock source ' kmgl fifl o

Y] TM2 @HL jf"bﬁﬂjff J@HL [ table ROM [*] Fﬁlﬁﬂp%i TMR2 9 clock
source I Jbvp%@ °

Sp=
Hﬂ TM2# @HL [YF ii frif'[ ljlwﬂq N *J}H HL i Fk,[aj e
(2) Rx 'iurﬂi b [/ri s }‘HIL

(3). X=0~ 1FFh
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SR
OP code T e

T™2 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)O0
Selection of clock source € T(@HL)7 ~ T(@HL)6
HL < HL+1

TM2X X Preset initial data < (X5 ~ XO0)
Selection of clock source < (X8 ~ X6)

T2XH, T2RH, T2TH
i
T2TH: fi-
T2RH : iy
T2XH : i

@?F“ AJ PH{f machine cycle » 16-bit data transferred -
@?Eﬁ » I* [ machine cycle » 16-bit data transferred -
@?F[—?J » I {# machine cycle -

<i[l1 SETDAT & Fﬂ%tﬁj immediate data (SD) » @HL & F’?TF[[HEJ table ROM | A fifi » Rx Hv
F i pJ data RAM [*] Fﬁ@ frl e 12-bit f5£L 6-bit TMR2 fiv clock source I'] & timer fi
E ;Ej ° ?Fl | EF_}J NS TMRZ "F{F ﬂF[E}J]ﬁ:°

[ b J%JL@E’?JE{ SIS E T e

54 -
i

4.1 |

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 BitO 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 fi 1i-bit1,0=11) Rx(RAM #f 1i-bit1,0=10) | RX(RAM ff ii-bit1,0=01) | Rx(RAM 7 iibit1,0=00)

% [ E 6-bit f14 10 TMR2 i > SD11~SD6, TD11~TD6 I'J 1 (RX)11~(RX)6 i
T@{ J/%EgTMRZ VB[ .

* EI=A 12 bit 7% £ 6-bit TMR2 fiY clock source frgtt: ;=4

Bit setting in instruction F
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
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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

T H ] T2XH jf“[ . Eﬁ » SETDAT 5 F’?F%JLEJ immediate data(SD)f’'!'] @I}%%Ju TMR2 fiv clock
source I Jbvp%@ °

717! T2RH §54F » SETDAT Are iy Rx f6 il ufed (S i o 7 (7 B> 0 2 1) Rx

(RAM rﬂﬂ—bltlo 00) Rx (RAM f-bit1,0=01), Rx (RAM rﬁﬂ—bltio 10), Rx (RAM fi i~

bltl 0=11)p~giAg i - data RAM [ Ef;%ﬂ/ 16-bit pumlvﬁ\%ﬂ‘_ TMR2 fi% clock source
kmg%@ o

1] T2TH §51.49 15 (U @HL 19 LSB i » 22 *' | @HL(RAM 4 11-bit0=0), @HL(RAM
it - bit0=1)f;fi . table ROM F#2V 16-bit EJE};H? - TMR2 [iv clock source '] &
P

=

W T2TH# AVGIE @ dp Akl A Tty HL O p L -
(2). Rx E— li' ACTIEF O e R

(3).SD = 0 ~ FFFFh -

(4). MCU 7% " fii machine cycle [1o47 7 AT i E | frop] eimgof -

SR
OP code T HEIE
T2XH Preset initial data < (SD11 ~ SDO)
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)O0
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

-j[-!' &J/ ‘[‘f['_‘ .
;FFF PR ?F"'AJ » P4l machine cycle - 4/8 bits data transferred -

%ﬁﬁ%'

i |Jﬁﬁw H[F;;F%JLEJ immediate data(X) > @HL F r;ﬁbmﬁj table ROM [} f”'ﬁ LAC 1|
RX HripplfY data RAM [Pl IR et 6-bit TMR3 i clock source I'| % timer fi
gl%[}’l 0 ?F' AN = TMR T;’jnf | F[Fﬁj]‘po
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a i fEa b W\F%JL 6-bit i TMR3 -
= g b 7 i J%JL@EWEI SR TIF S TR B

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

 AF 6-bit TMR3 (v clock source fvgi =4 o

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

TP TM3X X jf"[ 4 Ef immediate data( X )D‘Aﬁl %4— TMR3 (4 clock source I'] &
HRED -

T TM3 Rx?’, g E ] RxFi F’?TF[[HﬂJ data RAM [*] FL];E[ % AC o Fﬁ[ﬁ?%i TMR3
fi~y clock source ! b:gl @j o

= @F' ] TM3 @HL jf"[. Eff J@HL F%F [Hpj table ROM | Fﬁ]ﬁ‘{»%i TMR3 4 clock
source | Jbvp%@ °

=1

Hﬂ TM3# @HL V5 ﬁﬁ,ﬁf"l A N e F TSR] HL AT Fﬁ[}j e
(2) Rx 'infﬂi e [ AE1E {l"j‘ﬁll_

(3). X =0~ 1FFh

HIRIGHE
OP code EET mape

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

TM3 @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,
i

P IR F"'&J » P4l machine cycle - 16-bit data transferred -

T3TH

T3RH, T3TH
i

T3RH : {7 ;'%@f}ﬁ » I {i# machine cycle » 16-bit data transferred -
T3XH & {57 %@}%ﬁ » I {# machine cycle -
E[ g ;?ruF[FJ

ﬁ f1 SETDAT Hr&<tfi immediate data(SD) > @HL & HripfIfY table ROM [ Fﬁ@ﬁ&i Rx
T ",[ﬂ f data RAM || Jgkljaj fr IR et 12-bit 7Y kL 6-bit TMR3 f* clock source I'] & timer
guﬁmmﬁoﬁl\?WluﬁTMR3fﬁ fipfe

= b 7 i J%JL@E’?JE[ SEPEp T RSE R B

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 | Bit0O | Bit3 | Bit2 | Bitl | Bit0 | Bit3 | Bit2 | Bit1 | Bit0 | 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)O

Rx address

RX(RAM & 4-bit1,0=11) | Rx(RAM # f1--bit1,0=10) [Rx(RAM & 4-bit1,0=01)|Rx(RAM & 1i-hit1,0=00)

%‘T@

{" b B %JL 6-bit #1=1fY TMR3 EHJ‘ » SD11~SD6, TD11~TD6 I'] * (Rx)11~(Rx)6 [~
fib

37 TMR3 VR [ o

T AFI] 12-bit Y £ 6-bit TMR3 fi clock source pruFd =4 -

Bit setting in instruction

CS3|CS2|CS1|CSO0 |clock source of timer 3

o

~PH9

~PH3

~PH15

FREQ

~PH5

~PH7

~PH11

~PH13

CX

CX2

P[Pk |O|O 0|0 |0 |0 O |O

O OO |F |k |k |k |O |0 O
=[O |O|Fk |k |[O|O |k |k |O|O
O O|Fk |O|(F |O|F |0 |k |O

INT

“ 'E‘ B

clock s

T3XH jf Eﬁ » SETDAT Fr<tfiy immediate data (SD) f’!

f

ource I’ j'}yﬂé[;‘[«[@ 0

§

“ ffi"] T3RH jf“, 4 Eﬂj SETDAT A FJ?F%LEJ RX 5 HH1 [ i 1 7o 8 B 221

(RAM Iﬂleltlo 00) Rx (RAM 7 f-bit1,0=01), Rx (RAM ﬂ‘thlt

El}?}%‘ﬂ‘— TMR3 fi4

» T RX

Eo 10), Rx (RAM

b g

bitl,0=11)fvisg . data RAM [ﬂ Eﬁ;&ﬁv 16-bit E%ﬂﬁl?%ﬁ TMR3 fi% clock source
P -

Preliminary
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CEUHT TITH 4 ,Jﬁﬂj‘f}{ﬁ]’@HL Y LSB

» 2 '@HL(RAM it 1 bit0=0), @HL(RAM

i - bit0=1)f JIE;%I%]# I table ROM [ﬂ EHJE%HV 16-bit ﬂJﬁm{v[i 77 TMR3 ¥ clock source

Jb@;{«”;@ o

="

I(;TT?,TH#EJﬁﬁ [iy Jq\éﬁﬁmaﬁl Wi HL T Fﬁ@ﬂlo
(2).SD=0~ FFFI;h

(3). Rx g ik - S RLI TR O e g
(4). MCU i1 i+ I {li machine cycle F'U?F'rﬁ T A ]

TR o - -

IRz
OP code ST amE
T3XH Preset initial data €< (SD11 ~ SDO)
SETDAT SD Selection of clock source € (SD15 ~ SD12)
T3TH @HL Preset initial data < T(@HL)11 ~ T(@HL)0
Selection of clock source < T(@HL)15 ~ T(@HL)12
T3TH# @HL Preset initial data < T(@HL)11 ~ T(@HL)0
Selection of clock source < T(@HL)15 ~ T(@HL)12
HL € HL +2
T3RH Preset initial data < ((Rx)11 ~ (Rx)0)
SETDAT Rx Selection of clock source € ((Rx)15 ~ (Rx)12)

RTM2L, RTM21, RTM1H, RTM3L, RTM31

Ay
;r’ﬂ'— 3”%;‘%@?‘F’,ﬂ » P4l machine cycle - 4-bit data transferred -
B
- TMRI~TMR3 {5 4LAE- 18-bit [iff Jt?ﬁr?;g SRV E R Fklﬁj i ) RX
data RAM &t 3iH & AC -
*%%F'FJH (M = Swe2v T [l timer [* él]ﬁjﬂiﬁr‘%%
. Content of TMR1 Content of TMR3 Content of TMR2
tlmer_read-
outinst. | gjt5 | Bjt4 | Bit3 | Bit2 | Bitl | Bit0 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
RTM2L (Rx)3|(Rx)2|(Rx)1(Rx)0
RTM1H [(Rx)3|(Rx)2|(Rx)1|(Rx)0
RTM3L (Rx)3|(Rx)2|(Rx)1(Rx)0
RTM31 (Rx)3|(Rx)2|(Rx)1(Rx)0,
RTM21 (RX)3|(Rx)2) (Rx)1|(Rx)0
:t:tl :
R ¢ PR S LR RS g -
N
OP code ST amE
RTM2L RX (Rx), AC € TMR2(bit3 ~ bit0)
RTM21 RX (Rx), AC € TMR1(bit1, bit0), TMR2(bit5, bit4)

105
Preliminary

tenx technology, inc.

Rev.1.1, 2007/11/06



Advance Information UM-TM89XX };47_C

OP code ST LamE

RTM1H Rx (Rx), AC < TMRL(bit5 ~ bit2)

RTM3L Rx (Rx), AC < TMR3(bit3 ~ bit0)

RTM31 Rx (Rx), AC < TMRL(bitL, bit0), TMR3(bit5, bit4)
T2M3X

fe
ﬁxj]’[ﬁ'ﬂ"ﬁ;‘%@?ﬁﬁ » " {i# machine cycle -

?’E-ﬁ%ﬁﬁﬁ :

PR X HIE@[‘J?&,’@J‘U&’/ immediate data(SD)F[‘UF%{L_’ 18-bit TMR2 [i¥ clock source
I'J¥ timer E{fﬂ@;‘[ﬁ@ o

iyl e TMR2 @ EIGE  «

£ [t 7 O S

OPCODE Select clock source(CS3~0) & timer puER,l(CT17~0)
T2M3X X SD15 | SD14 | sSD13 | SD12 | CT17 | CT16 | CT15 | CT14 | CT13 | CT12
SETDAT SD

X5 X4 X3 X2 X1 X0

CT11 | CT10 | CT19 | CT18 | CT17 | CT16
SD11 | SD10 | SD9 | SD8 | SD7Y SD6
CT5 CT4 CT3 CT2 CT1 CTO0
SD5 SD4 SD3 | SDb2 | SD1 SDO

AP 18-bit TMR2 fiv clock source fluzEstt =t :

Bit setting in instruction i

CS3 |CS2 |CS1 |CSO0 [clock source of TMR2

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

1). gf[ﬁ‘ﬁ—ﬁ EJ‘J‘:E'J_'\FF%{JE’ 18-bit @?\‘Eﬁj TMR2 -
(2). ll'wf; W‘i?ﬁﬁ P TRRLI RS e gt o

(3). X=0~3Fh

(4). SD =0 ~ FFFFh

(5). MCU rﬁl”}fﬁ—ﬁ{ﬁﬁﬂﬂ[ﬁfj I* [ machine cycle SJETI'@'E"??JF'@F“%%W‘ °
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SRR
OP code EETT - E =
T2M3X X TMR2 [5EHiffi € (X5 ~ X0), (SD11 ~ SDO)
SETDAT SD % clock sourceé(SDlS SD12)
TMR2 i G
STM

AR I

gﬁb 3"%;‘%@?‘? AJ P4/ machine cycle -

fﬂ%%!

umﬁﬁﬁgﬁixﬂ$wwﬁ@$§ﬁgﬁﬁTMRy%w%m%ﬁﬁ%?w

)GqXO:OQJﬁTMRl*DTMRZ¥DTMR3§%@%3ﬂﬂ%jﬂ@thﬁmero

ikl MCU Elff;a’iilm%i °

>qqxo:oLﬁﬁTMRlséTMR2FH$@mJ,TMRzﬁaﬁlzbnummxTMRlﬁtlTMRzp@
bit11~bit6 #i{:3 il ™ 1) > i) TMR3 [5hLE i 6-bit timer -

)GqXO:1QJ§TMR1§?TMR3FH$QWJ’TMR3E®@12bnﬂmm1TMR1ﬁﬁhTMR3ﬁ®
bit11~bit6 i3l ™ 1) > i) TMR2 ["5hLE i 6-bit timer -

xon:llﬁﬁTMRlﬁFTMR3¥FTMR2rH$ﬁNW,TMRzﬁ@ﬁlsbnﬁmewaMleﬂ
TMR2 [14 bit11~bit6 i3 17| - TMR3 [J{# TMR2 [i4 bit17~bit12 {7 i
FIJ) o

=n=1
?fﬁmmM#p&gﬁwmgme@wan%WmmMWﬁwﬁﬁﬁgmﬁﬁ

'Jﬁ E§J TMR1 -~ 2~ 3’?’@1 Eﬁ[‘lé;{ﬁﬁ: °
(2). X1 ﬁ?&fiﬁm X EJ MSB » X0 |*‘%<;\EEET7M X EIJ LSB -
IR E
OP code EET ﬁfﬁgﬁf‘e
ST™M X TMR1, 2, 3 are 6-bit < X =0 (default)

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)
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DISTM
S -
Pﬁg Sa E@fﬁﬁ » P{E machine cycle -

1 ??*UFIF
;UF jf" 23 Eﬁgﬁv X Hl[ fLIIEE YL i - TMR1 ~TMR3 | JFI*JI‘DO
X2 = 1 |~‘5§ 1+ TMR3 [IVEh (& 5 ngf re-load 7%)
X1 =1, - TMR2 pugs (=8 7 ] re-load *jr":)
X0 =1, i TMRL o (& 3 ffy] re-load Ju)

Sk .
Ea:l*%‘vfﬁﬁﬁ X i MSB » X0 (R 43E 517 X Y LSB -

SR
OP code {E—[’E"T% #}5‘[7&[ éh [”E
DISTM X FTMR3 & X2=1

g -FTMR2 € X1 =1
FTMR1L € X0=1
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2-12. BV

SPKTH, SPKXH, SPKRH

FrAH

SPKTH : fi— F'7 ﬂ@?ﬁr? » P4l machine cycle » 16-bit data transferred -
SPKRH : [ {lit¥7 =% {55 » /[ machine cycle - 16-bit data transferred -
SPKXH : yffid 7 =% 447 > 7 flif machine cycle «

— M —

A
I PRI FIEOP 3 A R RS S TR VR (KO) L g

g?’?' | W% % HALT release requestpﬂﬁ .

I

i

D = 0, Sfilfi=" b y@ﬂwKu4uﬁ"m@3aEﬁﬁﬁl#w$ﬁﬁfﬁ
halt release request flag 5 (HRFS)%ME

=1, @Bﬁl,“?ﬁﬂiﬁﬁ i FT& DR | ﬁﬁﬂF J#di MK halt release request flag 5 (HRF5)

F%Jf_t
RGP TRV 'IF mﬁgﬁmﬁu (it 5 7 <2 KO ] I/FEFF[}EEJ‘VEEFJII IRSE
Instruction k016 | K015 | K014 | K013 | KO12 | KO11 [KO10] KO9 | KO8 | KO7 | KOS | 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)6|(RX)5|(RX)4{(RX)3|[(RX)2/(RX) 1[(RX)0
SETDAT Rx
Rx address RX(RAM & H-bit1,0=11) | Rx(RAM i i-bit1,0=10) [Rx(RAM &t -bit1,0=01)|RX(RAM & H-bit1,0=00)

Tt ffi" ] SPKXH D Eéj » SETDAT "’I’?F%{u_ﬁu immediate data (SD)iitERL (A EPERY KO
?U[j P J J JL['FF}F”“HFF

T [EIF' SPKTH D }J'[ ,JEJJ‘ rﬁ}{ﬁj’@HL HY LSB fSHr > & & }@HL(RAM ik 1 bit0=0),
@HL(RAM 7 H-bit0= 1) s Jlihgm‘ -4 table ROM 2V 16-bit pJEHv[ J,F%E}#H\r%tﬁi
’“TJ_‘EPJKO Hll ek i P I #}'JL r];ﬂ}gull |5FF

"] SPKRH D }J'[ 4 Eﬁ SETDAT At sy R ot [y et 5 72 @ WL PS> =2 5' 1) RX
(RAM i §-bit1,0= 00) Rx (RAM ﬂ‘ﬁj—blflo =01), Rx (RAM rﬁﬂ—bltio 10), Rx (RAM b 1
bit1,0=11)pv:H5g -7 data RAM Fi2V 16-bit fuerR] » =01 F=gvf] 4 ?tﬁ'ﬁ%ﬁu KO %l
T

S
Hﬂ SPKTH# D fiv ”Fdirf? ,ﬁfﬁ .Jqﬁﬁq = F IR HL ol FL"E[ 2.
(2).D=0o0r1

(3). SD = 0 ~ FFFFh
(4). RX Tk b4 JIRLI A6 ffe it o
(5). MCU F-»ﬁi " {l machine cycle fi J? Jﬁﬁﬁﬁﬁr JPF“F@F’?‘ JAYF [ﬁﬁj&
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HIRIG iz
OP code EET7 e
SPKXH D HEE L haltreleased i =€ D
SETDAT SD %@_ KO il & okt (%% € SD15 ~ SDO
SPKTH D, @HL E K 4 halt released U0 € D
F,% KO HI* it (5 € T(@HL)15 ~ T(@HL)O
SPKTH# D, @HL % 4 haltreleased iU =€ D
%{ KO I Ui R € T(@HL)15 ~ T(@HL)O
HL EHL+2
SPKRH D & 2 halt released vzt < D
SETDAT RX %J& KO Hll ™ PR HE P € (R¥)15 ~ (RX)O
SPK, SPKX
A
gﬂ P ?F' » P4{# machine cycle - 4/8 bits data transferred -
Fi IJ??rUF[}:J .

ij, ?ﬁgﬁv I

release request [~
AR T I SPK $7 BRI (1 (0 7 1 IFVEPER O

|;E| p‘ PR EHIR PRSPV T RIS 2 & 2 HALT

ETRT b s Bit7 Bit6 Bit5 Bit4 'Bit3 Bit2 Bitl Bit0
SPKX X X7 X6 X5 X4 X3 X2 X1 X0
SPK Rx AC3 AC2 AC1 ACO (R¥)3 | (RX)2 | (RX)1 | (Rx)O

SPK(#) @HL TD7 TD6 | TD5 TD4 TD3 TD2 TD1 TDO

X6 = 0, Il = SRR =~ BV RIS KIL~4 pofar * 0 B [FFF]}‘F'*HHEFH' ﬁ“Eﬂ#*ﬂj
halt release request flag 5 (HRF5)75%7: 1S 1
=1, ﬁﬁﬁl}%ﬁﬂ%iﬁ e T?f % LCD P [RlH Jj‘fﬂ}fﬂrﬁﬂlﬁ IFK halt release request

flag 5 (HRF5):Z:45 1 -

X7, X5, X4 = 000, r%ﬂcjﬂﬁﬁ,ﬁﬁmur UE)— [l KO e VR ¢ VAR A - el o
FUZEERLET X3 ~ X0 ¢§£
X3 ~ X0 = 0000, 4% KO1 ;&8¢ ﬁfﬁ‘?ﬁﬁ%
X3 ~ X0 = 0001, 4% KO2 ;2¢ I?HT“IIF[EFF

X3 ~ X0 = 1110, & KO15 S2 11t 50
X3 ~ X0 = 1111, #?ﬂ KO16 ;2! ,FJT“HH#F

X7, X5, X4 =001, %Ljﬁ#‘ﬁlﬁﬁfﬂlr?‘ 1 KO @L[I?H[+(K01 KolG)ﬁF [ﬂ Eﬁjil,;f*
THH Y| X3~ X0 il VL= ®

X7, X5, X4 = 010, F—Tgﬁf %Bﬁl“%ﬂ%#‘ﬁw = PR X3 ~ XO i I RLFT R -

X7, X5, X4 = 10X, - el 1] ) 8 3 KO Jaje! o et i (59 > [y 1 il
%ﬁ [ b UE’#Ji_ X3 7\%4_
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X3 =0, &

X3=1,1%

?zu KO1 ~ K08 J\_L i ﬁ[lf[ﬁ:
EHE KO9 ~ KOl6f EHJ‘L_L .1L'

}JHIIF[?'F

PR X4 X2~ X0 ' I'JRLE EL[EI
X7, X5, X4 = 110, %Ljﬂﬂ

[ s
X3X2 = 00, 3% KO1 ~ KO4 [fil[F:=t! ,E?‘F”HBHFF
X3X2 = 01, #§% KO5 ~ KO8 [fjﬁﬂju IFJE*HF,EF

X3X2 =10, #

FESIRIEI 1 U] 4 T KO et I IRt R (S > il
SERELET X3 W x2¢§£

25 KO9 ~ KO12 [flff:=! ,r}’”nr[ﬁ'F

X3X2 =11, E# KO13 ~ KO16 [ﬂ Efl_t[r T“HHEFF
lHﬁf X1, X0 f' I RL = 'ififi o
X7, X5, X4 =111, %ﬂjﬁ?@

FEEIF ) UE) 2 KOﬁEL"’iﬁU'ﬂp PSR SR )T [l

LRI b o #ﬂiplxs X2 X1 s
X3X2X1 =000, #4& KO1 ~ KO; RIS I
X3X2X1 =001, £ KO3 ~ KO4 [ﬁ =i [FJ}‘*HF,EFF
X3X2X1 = 110, 3 KO13 ~ KO14 [FlF:2t a5 ,5'F
X3X2X1 = 111, ;#{% KO15 ~ KO16 [t &#J?“HF,E'F
IR X0 I JRL = i -
=i
Hﬂ SPK# @HL iU #rﬁ rH‘? ffﬂJ A IR HL PSP e L
(2). RX f ik Fli FUES RGeS Ui
(3). X7 FAZGEETF X Y MSB X0 |*%<;QE,T7L X [ LSB -
HIRIGiE
OP code 3 T A=
SPK Rx % halt released 1,24 & AC2
ERFPO L € AC3, ACL, ACO, (RX)3 ~(RX)0
SPK @HL ZE Y halt released fiu =t € T(@HL)6
EEEEIO LR € T(@HL)7, T(@HL)5 ~ T(@HL)0
SPK# @HL EEE 4 halt released iy = € T(@HL)6
uw?ﬁfmmﬁh € T(@HL)7, T(@HL)5 ~ T(@HL)0
HL € HL + 1
SPKX X ZEHE T halt released iUt =V < X6

EEEEIO YR € XT, X5 ~X0

Preliminary
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ELC
-j[—"[ A/\ [EE :
;ﬁhﬂjw ~ @%’F',ﬁ » P4l machine cycle -
N bah
]JF'J?‘F’[ ﬁﬁgﬁv Fl1X [ J%Juﬂs =& EL panel driver pfjﬁﬁgﬁﬂj?‘ 0

F%J'c ELP fia o profiae ! #f1= duty cycle -

X8,7,6 =111, E& ELP ﬁﬁ‘ WA 5L I BCLK/8.
=110, ## ELP ﬁﬁi W EL s I BCLK/4.
=101, #& ELP ﬁﬁ'ﬁ@iﬂ/éﬂ_‘k F1 BCLK/2.
=100, ## ELP ﬁtl'[iﬁzﬂ/éﬂié I BCLK.
=011, EE ELP ﬁf[ﬁ@ﬂ/éﬂ_‘k F I frequency generator ElfJﬁﬁ?JH', fﬁyﬁf(FREQ)pfj@ FEI

L
=000, £ 4% ELP fajil 77 1L ¢ I PHO.

X9, 5,4 =101, ¥4 ELP ﬁﬁ“l'ﬁlﬂi/ 1% duty cycle £1. 2/3 duty.
=100, =& ELP ﬁﬁﬂ WA duty cycle kL 3/4 duty.
=x11, :EE ELP gﬁq'ﬁbﬁ/p \J duty cycle %L 1/1 duty.
=x10, & ELP g?“'ﬁbﬁ f* duty cycle £l 1/2 duty.
=001, :E##E ELP ﬁFL WA duty cycle kL 1/3 duty.
=000, ¥ ELP ﬁﬁl WA duty cycle kL 1/4 duty.

F%Jr— ELC ﬁ?“ i llugs Jﬁ? WHEE duty cycle :

X3,2=11,EHE ELC ﬁ?“'ﬁbﬁbi? FI PH5.
=10, E# ELC ﬁfﬁ W ELs F1 PHG.
=01, & ELC ﬁﬂf@'%ﬂ_‘k F1 PH7.
=00, =# ELC B‘EHHEUWETF FI PH8.
X1,0=11, #EE ELC ﬁﬁ““ﬁbﬁ/p Y duty cycle £ 1/1.
=10, & ELC ﬁﬁi WLHAY duty cycle kL 1/2.
=01, EE ELC ﬁ?& WYY duty cycle fL 1/3.
=00, EE ELC B‘E\JL WYY duty cycle fL 1/4.

==
Iz_f X9 fYAEFTv X Y MSB » X0 [U&SE ET7v X[V LSB -
(2). u&%i ELP fiii 4719 duty cycle £ 1/1 gL 1/2 duty [Rf > X9 | I'JRLEZ Jif -

IR ERE
OP code EETT - E =
ELC X L ELP ﬁ]a‘ Yl b EIfJ#F“EFé X8,7,6
%JL ELP ﬁ? Pl o duty cycle € X9, 5, 4

L ELC ﬁ? ] 'ILJ%E} < X3, 2
%t ELC ﬁ? YRR i duty cycle€ X1, 0
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ALM
AR -
gh ﬂ»'ﬁf{@?ﬁﬁ » P{H machine cycle -

17 TP*UF[F
%f] TR T Fl X J%Ju@? Y — ([l LY o Ff:jaaﬂjg[,ﬁ/ﬁlpj envelope I'] & carrier fiy

IF[HFF Wfﬂﬂ "] X fifre P
X8, 7,6 =111, E§ carrier 57kl |1 frequency generator fi Jﬁ? (FREQ)

=100, ## carrier rlyﬁlﬁm Ll (DCY)

=011, E# carrier [55RRL Y[ PH3

=010, :E4# carrier Itﬁi—j\ FI PHA4.

=001, :E# carrier Itﬁi—j\ FI PHS.

=000, :E4# carrier |F[§’Fiﬁu, L]Ej =i (DCO)
X5 =1, =& envelope 'F‘FFFH' | PH15 Eﬁ;—ﬂ;ﬁﬁ«é};’} °
X4 =1, ## envelope |H5FFHI J PH14 fUidgiskny 55
X3 =1, # envelope 'F[EFFHIF E| PH13 Uiy 55 o
X2 =1, # envelope 'F[EFFHIF £| PH12 fiusgisny 55
X1 =1, # envelope 'F[EFFHIF £| PH1L fusgisny 55
X0 = 1, ;¥ envelope 'F‘EFFH'F £| PH10 fiusgiskny 55
="
Hﬂ Envelope [ LLE T X5~XO0 Hrid i rﬁ'ﬂ:@ AND BRI ik d oo
(). E(gﬁf@j@ﬁ/& envelope {Z5fkL GND Lﬁ‘ Eﬁ‘?f It carrier IF'H’F

(3). X8 FLAE EI7+ X[V MSB » X0 |J~%E<1Ej1ET7v X pY LSB o
fE
OP code E T i .[EI*J[’":
ALM X T IEY carrier [59E€ X8, 7, 6

RS
%&%ﬁ@ﬂw [1 IJenveIope| € X5~ 0
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SBZ
A e
gh ﬂ»'ﬁﬁ@?ﬁﬁ » P{H machine cycle -

] TP*UF[F
%fw BEAEET It X ity BZB 1) BZ RS ORI
frequency generator fi JB‘E\JL ,[F,y'ﬂl&i%ipl ALM ?F' Tl % FJ?F} N ﬁﬁ‘@[r,#—
X1 =0, }H ALM jf, Wﬁ%tﬁ J?ﬁ§@|ﬁ#ﬁ\fll;}5ﬁl /I&ﬁ?t[ﬁfﬂ BZB pin -
@i MCU YRR G
= 1, /K frequency generator i J‘p‘?JH',[%%(FREQ);’gﬁ}@ i %] BZB pin -
X0 = 0,/K ALM jf JF’?F%JLE JF&fa IF' | F =] BZ pin -
@i MCU YRR G
= 1, ) frequency generator f fg’ﬁ?HH’ﬁ%}’E(FREQ)@[}%ﬁH'.:EU BZ pin -

:t:tr :
EZl RRSEETT XY MSB » X0 (RS ET7 X Y LSB -

IR E
OP code EET ;ﬁ,ﬁgw['g
SBZ X 15 BZB pin U5 € X1
& BZ pin fUfE TR € X0
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2-13. ;.ﬁ,%’\f'mf#ﬁ:af’l;,—ﬁ(System Function Instructions)
NOP

HEATR I

TEFF— 3"%%@%’& » P4{# machine cycle -

EPF‘[ ,J?p*uF[FJ :

MCU 7 %h /= [F=— *F % Fjli#m g ]Ei%’j 'I‘HI | 4 {lit machine cycle » fi’ [EELAEZY
HIpY delay 7 5] -

b

OP code E T =
NOP No operation

=454 P4 machine cycle

?ﬁ—ﬁ%‘ﬁﬂ 1
MCU 2% HALT mode -
R 4¥Er[§ﬁ]}dgﬁi [ i ]I MCU 53] HALT mode :
(1). [?[I‘ [ lﬁngE Tﬁf@:iﬁﬁ
(L7 A =V o F[I%Eﬁﬂfﬂiﬁﬂj i RTST’F'[ 'J /%> MCU %’7;[%@‘%& * HALT

mode o
(2). SCA%”[ LAY IE S [ ( IOA, 10C, 10D g 3 {f 10 port Fivfi * F8fe
f& MCU ? JL I LRLE 550 - T i Fiv

(3). ﬁ SCX g F’?%JLEJ] [ Ry Ejj (RFC counter 7 CX2/CX pin fi J}iﬁfﬂﬁlr—hj\ lg
X2/CX pmp J%Lﬁf“lﬂyf'gﬁ’;p V%) o
(4). E‘I SHE ?ﬁﬁ’:’??tﬁ”l R

b

OP code EET =

HALT MCU 3£ HALT mode.
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STOP
ERIENIER
gh ﬂ»'ﬁ&%@?ﬁ# » P{H machine cycle -

49 -
MCU ;%7 STOP mode & =' i [FAE | B o3 = o
3 ?ﬁ‘[‘?ﬁiﬁdéﬁi Eéjﬁ I'] 3 MCU ¥&ff] STOP mode :
(1). F' IOA, 10C, 10D fi9{ fir~ i * q»nn‘ LR O[EBET | SRE 4 ¢ ] R
HEEW [ o ) = IR ) n‘ EJ| i ] MCU el HALT mode £ LP °
' IOA,C,D port ufjff’_F'J"Chatterlng Prevention”fi JﬁJH Eﬂjglm i Tl ™| SRE TF“ Aif%%’
STOP release condition » =" 7 i fﬁ}?ﬁﬁ | P Eepii: ILJ[E%FF*U MCU &= HALT mode £ [F-
(2). i INT pin [y * (55 7@ [~ -
(3). i key matrix FHF RS P KIL~4 B0 (U] (SR oy * (YRR -

IR E
OP code EETT i =

STOP MCU £ 7 STOP mode

FRQ, FRQX
frome.

- 3’%%@&’[—? » P4l machine cycle » 4/8 bits data transferred -

ET ?uFFJ

ilj TPEL R FHpY immediate data( D )p* et frequency generator pJ output waveform
EJ uty cycle - Rx== AC fiv]* Al » @HL % F”T?F“[ﬂ | table ROM | A flil'] = immediate data
( X ORI T 52t frequency generator fl1 programmable d|V|der g Jv;[%@ 0 , i Tyt N &
frequency generator EUET? il fi J ’?I%Lp LT o

A jf" o Eﬁgﬁv Y FL == frequency generator [ programmable divider fi Jngl%@
pmﬁ‘%ﬁmﬁ ol

programmable divider IV fififiv i SEs.
Instruction\izi fT7 bit7 | Bit6 | bit5 | bit4 | bit3 | Bit2 | bit1 | bito
FRQ D,Rx Ac3 | Ac2 | Act | aco | 3 | ®Rx2 | R | (Rx)o
FRQ D,@HL T7 T6 T5 T4 T3 T2 T1 T0
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 & 7 X.

=it frequency generator 1 output waveform fi duty cycle + =8 [+ :
E) =0, i'jlajt!s 1/4 duty o7 -

=1, 't 1/3 duty o7 -

=2, Pt} 12 duty i -

=3, i'jat!s 1/1 duty o7 -

116 tenx technology, inc.
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=1

E’T FRQ#}J'[ ! ﬂﬁak F‘ J}{ﬁj’ HL fo* Jfklgg e
(2). Rx lj;urﬂi - f\_ ST s T“ll_

(3.D=0~3h-
(4). X =0~ FFh -
IR ERE
OP code SR e
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
EREtE:
;r’ﬂ'— 3”%;‘%@#{ &J P4l machine cycle -
fﬁﬁ%'
[J¥'] SCC %’F'[ ﬁﬁgﬁm XEIP FL‘ i< & frequency generator fi*J clock source I'] = & I0A,

|IOC, 10D port (% chattering preventlon function i clock source -

X6 =1, :Z# system clock (BCLK){=EE frequency generator i clock source
=0, E?“ PHO [=£% frequency generator fi clock source

X5=1,# I%Ju IOA port _ chattering prevention function fi* clock source
X4=1,:# I%Ju IOC port _I- chattering prevention function (™ clock source

X3 =1, r—:?y?i IOD port _I- chattering prevention function (*J clock source

X2,X1,X0 =001, }{ﬁ’ PH10 &< 8% X5~X3 imZ &A% 10 port % chattering prevention

function (™ clock source

X2,X1,X0 =010, }{ﬁ’ PH8 &tk X5~X3 Frs f511v 10 port v chattering prevention

function (™ clock source

X2,X1,X0 =100, }{’—”J’ PH6 -ty X5~X3 A {5119 10 port iU chattering prevention

function (™ clock source

Sh=
EZJ]*%& EETY XY MSB » X0 (Y& T X[V LSB -
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SR
OP code EETT e
SCC X Z ¥ frequency generator [ Clock source < X6

IOA iy Chattering prevention FJZE\, iit clock source < X5
IOC fiv Chattering prevention 'F]ZE\, %J\L_ clock source € X4
IOD [~ Chattering prevention fj= i <L clock source € X3
2= & chattering prevention [i*J Cloci source € X2,1,0

SCA

Ay
gﬁ'— T X454 0 Pl machine cycle -
TREERE

[ 52 RT HIP X @ﬂ?t SEF5, 4, 3% 3 i flag -
Jii 10A, 10C, 10D 3 3 fi# 10 port Fivfiy * (S| (= 738 ([ » f[f| MCU 2t HALT
release E{fjﬁ%;‘ﬁ °

X5 = 1, SEF5 flag F%Jtt’ 1> MCU ug#i IOA port i * [’ﬁ” R % HALT
release -

X4 =1, jj SEF4 flag F%Jtt“ 1> MCU T;’ﬁ& 10C port _Fifi * fﬁ%ﬁ?ﬁ | R %+ HALT
release -

X3 =1, j SEF3 flag F%y“ 1> MCU F’ﬁ& 10D port _Ffifi * fﬁ%"ﬁ | R %+ HALT
release -

spspl

(0. x2~0 7 Lz e -
(2). X5 ATV X[V MSB 5 X0 Y3 E FTv X Y LSB -

SR
OP code E T =
SCA X Set/clear SEF5 flag € X5

Set/clear SEF4 flag < X4
Set/clear SEF3 flag € X3
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SCX
JRATH I
Fﬁ* T 244 > 14iH machine cycle

;I AP
IR FIf X ffi 4 SEFL, SEFO [y flag -

ﬂ CX2/CX pin H| 7»§fiLﬁf|J RFC counter fi Jﬁiﬁ“?ﬁb& » RFC 2R [ﬁiﬁ‘U[F,ﬁF?HJ VSR

ALT release fi J%j\

X1=1, le‘j SEF1 flag F%Jut'r 1> MCU Tﬁﬁi CX2 pin Elfj}gtﬁﬂl’%grfﬁgﬁ,ﬁqj/ ik 4 HALT
release -

X0 =1, le‘j SEFO flag F%{L_H 1> MCU Tfll = CX pinfi Jﬂﬂ]ﬁ?”fj?ﬁl vk % HALT

release -

::f:=tl
EZl [RASE BT X Y MSB » X0 (RSB ET7 X iV LSB »

SR
OP code EET ﬁ;{,ﬁgﬁ["g
SCX X Set/clear SEF1 flag € X1
Set/clear SEFO flag € X0
SIE*

AR B
;ﬁp FRE y}r’F',%J » P{H machine cycle -

17 TP*UF[F
;H“ A R HpS X i ‘T [flft interrupt enable flag -

lﬂﬂfflag fi JF%JLF |5 MCU R hL }% ylﬂﬂilnterrupt %‘J‘P . ﬁ'ﬂ I TR o

X7 =1, IEF7 F%Ju?&l MCU rﬁ}% SPEY TMR3 52 %+ underflow || ﬁ:ipunterrupt
request °

X6 =1,/ IEF6 A5 1> MCU “13+ RFC counter (7 CX or CX2 pin PLFEM%L:“W) }irﬂj
IFIE’F?% H A 4 AV interrupt request -

X5 =1, |EF5?£’?“/ 1-MCU f*"ﬁ'}%v[ﬂt VR = S P T PR IR (5 R )

3 i N Interrupt request -

X4=1 ,‘H IEF4 I%LE& 1> MCU rﬁ}?} CPEL TMR2 35 4 underflow [y & (i interrupt
request °

X3 =1, IEF3 sy 1 MCU @ 7[<15 Pre-divider [V PH15 it 5 53E [ % £
fi*J interrupt request -
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X2 =1, }l—j IEF2 F%Ju?& 1> MCU rﬁ}% PG INT pin 55 2 2 3550 & & (9 interrupt

request -

X1=1 ,‘H IEF1 I%LE& 1> MCU rﬁ}?} CPEL TMRL 38 4 underflow [ & fiv interrupt
request °

X0 =1, IEFO 55 1 > MCU T;’j}%};[*\'t IOA, IOC, IOD port i—ﬁi? PRPVE | 359 [ 11|

#% % [V interrupt request -

En=1
WI*%:EEW X [ MSB > X0 {532 ET7 X i LSB -

fHRAY

OP code E T

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

»'aj%@;rﬁ_? » P4l machine cycle -

ﬁgﬁm ISDQUIRS %Juj [ﬂ f* halt release enable flag -

X7 = 1,}H HEF7 r%?{uﬁ‘/ 1> “¢F"MCU 7+ TMR3 5 % underflow E?J?E%éf HALT release -

X5 = 1,}[‘%]’ HEF5 F%Jg%‘/ 1,5 MCU riiﬁliﬁ])%ﬂ%}ﬁﬁ jj =31k U?ﬂﬁi[ﬁyﬂfﬁcé
HALT release -

X4 = 1,}[%]’ HEF4 r%?{uﬁ‘/ 1> “¢F"MCU 7+ TMR2 5 % underflow Eﬂjﬁ%? HALT release -

X3 = 1,}[fj’ HEF3 755 1> “eF MCU 7+ Pre-divider iy PH15 ﬁ? ',] St QEF:EﬁF} =3
HALT release -

=15 R v TUEF =+ pin A% % F 5 g e % 4 release -
X2 = 1, HEF2 by 1+ %3 MCU 7 INT pin -3 % ¢ ##I [ % & HALT rel

X1l= 1,,1%‘]’ HEF1 F%Jg?‘y 1> 705 MCU 7+ TMR1 5 % underflow Eﬁﬁ:éﬁ HALT release -

SHE

I(Pf X7 [J“%;E;Tﬁ X pyMSB > X0 |*‘%<;\EEET7M XHYLSB -
(2). X6, XO yfft i o 4 FI A O
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SR
OP code EETT i =
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

IR
;ﬁ_ 3»'713%@#? AJ P{fs machine cycle -

%’F', ﬁfjﬁwf IHY X ]}{ﬂ» %7t stop release enable flag(SRF6, SRF4, SRF3) -

} 17 10A, 10C, 10D port m.J chattering prevention == Iéﬁ'gzlﬁl PR AT

X6 = 1,}[@1’ SRF6 Ry 10 o5 MCU 7+ 10A port Emﬁ“ el Ej;lﬁ | =aahy [ﬁgﬁﬂﬁé 4
STOP release -

X4 = 1,}[%]’ SRF4 F&7t5y 1> “e5 MCU 3 I0OC port fi Jgﬁﬂ Tk ,Eflﬁ | i (= ?fﬁij@% 4
STOP release -

X3 = 1,}[%]’ SRF3 7Ry 1 “e 57 MCU 7+ 10D port pfjﬁ“ g ',Efiﬁ.ﬁi@ lﬁ?‘%—ﬁjjé%é
STOP release -

Skl
Iz_f X6 fUAEFTV X Y MSB » X0 [U&SE ET7v X[V LSB -
(2). X5, X2, X1, X0 =7 7 ' I'| L= #fify -

SR
OP code EETT (e
SRE X Set/clear SRF6 flag < X6

Set/clear SRF4 flag < X4
Set/clear SRF3 flag < X3
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FAST
JRATH I
Fﬁ* T 244 > 14iH machine cycle

iEE IJTPrUF[FJ :

jf, g T i AT CFOSC Bl » IREF }Hi@#mﬁ[ 'JF” system clock(BCLK)* [l
CFOSC ?:f Efg SH Jﬁ 1t clock(CF clock) -

HERT el

OP code E T }‘F’[fﬁgﬁ["e

FAST K system clock 3 [l clock.

TRIEE:
;ﬁ_ 3»'%4%@#{,-? » P41 machine cycle °

?‘F'[ T
}H#m?ﬁ |Jﬂ 4 system clock(BCLK) =% [[f11 XTOSC B #8 b % fiv [l clock(XT
clock) » & 4 |- CFOSC Bl flVEh (™ «

HIRIGE
OP code EETT - E e
SLOW JFf system clock “ 2] [Xfifiv clock

SF

&[J‘[_A/ I\_ﬂ;

- F ;%@#F’,?J » P4l machine cycle -

fﬁ%m-

U AT I X R R

1, F J?YTMRl A re-load function
X6 =1, F'EJ?’Y TMR3 fiv re-load function

X5 = 1, - timer i | it [ {F2 323 18- butpﬁiﬂ%é&?ﬁuﬁﬁv » R B g
Eﬁm Vi@ f}H TMRl 3[ Fﬁ@j Efﬁi%@?ﬂw bltﬁli’ﬁ{.ﬁjﬁaﬁ i

X4 =1, ff;{j watchdog timer 57 %1/ m?ﬁgﬁ watchdog timer » ?";H WDF flag 3% s HEL 1

X3 =1, Z/LI%J}{’{ X27= X3[ ﬂj%it‘ 1> @?F[ .J%mw F T J’T}S{EL plant driver pijJHu I
E MCUE? halt mode

X2=1, ExJ?S{ EL plant driver p\JﬁJH‘Z
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X1=1, MCU rF’T 1 J[)‘F}E‘? (Back Up) “H}H BCF flag F%Jut'r
X0 = 1,}{%]’ CF F%l_’,.b

En=1
WI*%EEEH X [U MSB » X0 R #SHET7 X [1U LSB -

SEEAE

OP code R B
SF X 3 E,fTMRl fiY re-load function €& X7
] P$TMR3 fiv re-load function €< X6
e timer 7|7 fili - G ,&gﬁvﬁjﬂbe X5
,EIH’ watchdog timer 7} % 5E - WDF flag £ 1€ X4
F';FJET EL panel driver %3% ™ halt mode € X3
Fl Ef EL panel driver & X2
E 0 P FERE R BCF flag @Esl 1€ X1
CF flag #:5% 1 € X0

RF
g ,Jgj[»ek :
;ﬁp ﬂ"ﬁf{@?ﬁ"& » P4{H machine cycle -

e o
TR His X oL i) SF 4 4 s e

X7 =1, Fﬁ%ﬁf ] TMR1 fi¥ re- Ioad function

X6 =1, Fﬁ%ﬁf | TMRS3 fi* re-load function

X5=1, F%ﬂ‘—tlmer B Fﬁ@j ' RV S 2 data RAM 1

X4 = 1, i watchdog timer [IUg# [ WDF flag i## £% 0

X2 =1, Féj:% ij EL panel driver Em*jrﬂ‘:

X1 =1, MCU g;@f ] et 2k BCF flag 1§1# £ O

X0 = 1,}H CF &= £y

St .
Eﬁl*iﬁﬁm X fi MSB, X0 fY#2ET7H X Y LSB -

TR E
OP code T e
RF X FIEF ] TMR1 pv re-load function €& X7

ﬁf ] TMR3 [¥ re-load function < X6
£t|mer PO A TRRLE TRV € X5
EMP watchdog timer, WDF flag 7&[= £1 0 € X4
fﬁf ] EL panel driver € X2
] backup mode ﬂ}{ﬁ’ BCF flag /&= £% 0 € X1
CF flag B EL 0 € X0
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SF2
el
PFF*J?%:%@?F';? » P4 machine cycle -
f-ﬁ%ﬁﬁﬂ :
FTHR AR P X R s o -

X6 =1, ?fgwl ] CX2 pin [tmg? |~5FFpJ RFC 2= » w4 RC Rl v E =l > RFC

counter fi J—@(Eﬁ]‘ﬁ
X5=1, ?Ifﬁ*ﬂ } CX pin (=L * fﬁyﬁ?ﬁfj RFC g Ep?ﬁ RC E i puEy=I | % RFC
counter E{Uéfgl’(gh =

X4 = 1, BRI EAD LI
X3 =1, B ’?S(INT #]aj *opin SR RS pull-low 7
X2 = 1, #ifflbf{¥rE| LCD driver s COM,SEG % |, i} GND [iu {58

X1 =1, Dis-ENX flag g¢7% 1 > TMR2 i re-load f54~ 7 f[ﬂt 5% % timer underflow
[} {1+ RFC counter g%

X0 =1, Hﬂ?%TMRZ f* re-load function

En=
gzgl*%éﬁw X4 MSB » X0 R #SHET7 X iU LSB -

b

OP code B e

SF2 X Fl :E,f CX2 47 [J RFC counter gl J*jJHué X6
B EEﬂ,fCX 24 U RFC counter Ji Jﬁlﬂbé X5
Eﬂ%}—ﬁj 'EJ{IEEUE VIPRE & X4
SrINT pin Y [ fifl puII low 7t [ € X3
[J LCD F’?‘ COM, SEG H| JH', GND <« X2
&IS ENX ﬂag 2 0 € X1
F ffTMRZ fiJ re-load function € X0

i — 3»'713%@#? AJ P{fs machine cycle -

L3kt 'EW |1 X Rt SNl SF2 4 4 B
X6 =1, FTJF ] CX2 pin [ﬁ:tmﬁ I’FIEFFFIJ RFCTjJH‘.

X5 =1, FTJFJf ] CX pin [‘Dt(ﬁiﬂ f‘?ﬂu RFC *ﬁﬂ

X4 = 1, RIS S m
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X3=1, FT"JFJGF INT#]aJ“ pin _F1* [ H (X[ iy pull-low 7+ {
X2 =1, e[ LCD COM, SEG fijt! il }rg:jfﬁ [ 3

X1=1 }H Dis-ENX flag /&%= 55 0 » TMR2 7+ re-load 8=~ 5§ 4 timer underflow Eﬁ 7
RFC counter gm‘ﬁ

X0 =1, F%EJFJQFJ TMR2 fiv re-load function

=
gzgl*%éﬁw X [ MSB > X0 {532 ET74 X i LSB -

SRR
OP code T =
RF2 X TVif] CX2 £f RFC counter | ‘m;cztfﬂj < X6
*ﬂ’viﬁj CX &f RFC counter fi* J?ﬂLﬁfuJ < X5
AP S FEAP RS < X4
inf INT pin FRVIELE i pull-low 7 [ € X3
;1 | COM,SEG ¥ [}rgzﬁ?&[&}ﬁj@ﬁ& & X2
K Dls ENX flag 75 £ 0€ X1
i TMR2 [V re-load function € X0
PLC
oy -
f— 3"%;‘%@?‘? AJ P4/ machine cycle -
g—? ENE
F ”thf‘F’ ELETY FIEY X i 4 i = A5 halt release request flags (HRFn) -

=1, }[ﬁj’ pre-divider fist i 5 {fif bit(PH11~15)fYRTw 38 | A (g % 0 « RudEed [N PH14
TE =S Oﬁjﬂl & % halt release request(H F3) Yt L X3 E\éjﬂﬁ' o
X7=1, }[ﬁj’ TMR3 underflow 7 i FrietfY halt release request flag (HRF7) 7&[=45 0 -
I[N TMR3 u‘%:flg[p iy = e R [r@ﬁﬁfﬁr > TMR3 ’ﬁ'j A
B[S Y RLIR (=7 re-load TPFe T TMR3 O e 1 rﬁg’@‘%‘& o
X6 =1, 1 RFC counter f J}?Lrﬂj[ 5 B N .&F”T%Jupu halt release request flag (HRF6)}&i#
t’: 0 o
]ﬁ%i[ﬁl B[ RFC counter [~ T‘&ifﬁﬁfiﬂl CX2 fyL CX pin Jﬁ? 5FF
EEPLTHJE U -
X5=1, ﬁ@%ﬂ%]f*ﬁ i }%HS@UFFJ-}*F'# [’ﬁ%’?:“;'/ f‘é’zﬁ”rﬁ%igﬁﬂ halt release request flag (HRF5)
EI=EY F)
X4 =1, 1 TMR2 underflow [/ & 73 halt release request flag (HRF4) 5 £5 0
YR IR TMR2 “""’? iy = e O IR I = ’TIVIRZT?f E‘H@LF
Emﬁ Y L (=T re- Ioad ﬁJH“j\ » TMR2 pﬂ;ﬁfm j LRy
X3 = 1, /i pre-divider overflow [/ & 7t iy halt release request flag (HRF3) &[&EL 0 -

o

125 tenx technology, inc.
Preliminary Rev.1.1, 2007/11/06



Advance Information UM-TM89XX };47_C

X2=1, }H INT ‘p‘i?‘ s J—]E“JE[F[J[ E |35 [ ﬁ’?ﬁ%@ﬁb halt release request flag (HRF2)
{ﬁ Bﬁ} t ’: o
X1=1 }lﬁ]’ TMR1 underflow [ & Fr& <t halt release request flag (HRF1)7E [ 5% O
U P TMRL = gt 2 498 (5 15 IR T I 7™ ’TMRlﬁ E‘H@LF
Fafe s PR RLIBE = re-load Tlfc ™ - TMRL AVgh{ED 7 €1 BBy,
X0 = 1,}{@1’ IOA, IOC I'] IOD§E‘ Tt (ERpi=E ﬁpn BHER [~ % F [’?I%Lpu halt release
request flag (HRFO)‘J%EB? £%

=
Eszl*iﬁﬁm X fi MSB, X0 fY#2ET7 X Y LSB -

TR
OP code E T }‘F’[fﬁgﬁ["e
PLC X

15l pre-divider fiugst i 5 ffi# bit ?ﬁf’@%ﬁ' &< X8
7% HRF7 flag € X7
V&%= HRF6 flag €< X6
7% HRFS flag € X5
7% HRF4 flag € X4
752 HRF3 flag € X3
7% HRF2 flag € X2
7% HRF1 flag € X1
7% HRFO flag € X0
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