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1.

Instruction

1. Instruction list

1.1 Basic instruction

TC-mini adopts the ladder symbolic method. Therefore, if the ladder diagram (circuit) is completed, the
programming can be done. The order of the logical operation need not be considered.

A basic instruction words is shown as follows.

Instruction lllustration Ouitline Words | Pages
?\bcorftali:t ﬂ“ . AND operation of bit X000 is|
(Normally o executed.
open)
wpn xoon, Y¥OZ0
*;’\bo"”t"’}lct TS NOT AND operation of bit X00Tis |
( clgr;:aa) y iy executed.
xooo  xooi ¥020
ab(:;::;d v0za OR operation of bit Y020 is executed. 1
“b’contact _'j" ¢ NOT OR operation of bit X002 is 1
%002
branch executed.
X000 X002 RO RO10
Vertical = T . An unconditional connection with the 1
connection e line above is done.
Horizontal =~ An unconditional connection with the 1
connection | [V previous row is done.
H X000 X002 RO10
Ve'jt'cal& = An unconditional connection with a
horizontal P . \ . 1
connection | line and previous row above is done.
}_K:JDU %0z R01|3 RDiD)_
Blank l‘?fa—(j Nothing is done. 1
_K|UDIS
®oon o xooi YOE0
. B ] When X000 ON & X001 OFF, Y020
Caoil Y20 . 1 1
- is turn on.
' M s When it Keeps turning on X000 for 5
Timer seconds, TOOO is turned on. 1 13
Koo goon | boozo When X000 repeats ONOFF 20
Counter v003 cono | ooozo times when X003 is turned off, CO00 1 14
B ¢ R is turned on.
| * L”””j When X000 is turned on, LO0O is
Koot Looo turned on.
Latch ml— When X001 is turned on, LOOO is| | 12
turned off.
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1. Instruction
1.2 Data transfer instruction
FUN . . .
No. Instruction lllustration Outline Words | Pages
FLOOD | DOOS  DODi The content of register D001 is
Moy o1 oz
000 | Transfer data | ~Mo¥ - transmitted to register DOO5. 4 15
FEOO1 | D100 01120
001 Set constant | SET ) D1 4= kK2 The BIN constant (1120) is set in D100. 4 16
Transfer FEOOZ | DOOS Doz The low-order 8 bits data of register
002 | high-order 8bit | —{Ho¥ 3}~ D1(H) 4mDZLLY D013 is transmitted to high-order 8 bits | 4 17
data. of register DO05.
Transfer FLOOS | DO77 nooa The low-order 8 bits data of register
003 | low-order 8bit | —{MOW 33— D1(L) 4mDZLLY DOOA is transmitted to low-order 8 bits of | 4 18
data register DO77.
FEDD4 | D033 D034 The data of register D054 is exchanged
EX if i
004 | Exchangedata | ~ £ b for the data of register D055. 4 19
FEOOS | DOiE The high-order 8 bits data of register
005 | Exchange data | — E¥ 3 D1CHD 4 D10L) D01B is exchanged for the low-order 8| 3 19
bits data.
FLoog | ooon mrozw  ooonz] The 2 words data (RO3W and R0O4W)
Transfer blocks | _hovy{ "0t 4= (k)02 k=k3 | whose register RO3W is a head is
006 (Constart transmitted to the area following from | 20
specification) register D000 ( D000 and D001 ) .
FLoa? | ooos  mroaw  pooo | The data (ROOW ~RO02W) that is a
Transfer blocks | —¢M0% 3 01 4=(Dib2  B=03 | humber of words (3words) that register
007 variable length D000 shows, and data to make register 5 1
(Register ROOW a head, is transmitted to the area
specification) following from register D005(D000 ~
D002).
FEODZ | D150 The value of register D150 is Clear to 0.
008 Clear data —{(CLFR /—{ D1 4= D 3 22
FLOOS oaan ozan o100 When the value of D100 iS”0204H’,
009 Extraction& —('D’U—( D1 = D2 +D30L)| D202 (1 word) that is the data of the 5 23
distribution data fourth byte from D200 is forwarded to
D001 in the second byte from D0O0O.
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1. Instruction
1.3 Data conversion instruction
FUN . . .
No. Instruction lllustration Outline Words | Pages
BIN—BCD FLO10 wOaw 0121 The value of register D121 is converted
010 conversion (B 01 4= D2 EIN | into the BCD data, and is stored in| 4 24
(Unsigned) register YO3W.
BCD—BIN FLO11 o1z0 10 The BCD data of register X10W is
011 conversion —(EIN}— D01 4= D2 BLD | converted into the BIN data, and is| 4 25
(Unsigned) stored in register D120.
FLO1z | DOSS  OOFO The signed BIN data of register D070 is
BIN—BCD —(BCO ) D141 4= D2 EIN | converted into the signed BCD data. The
012 conversion data of low-order 4 digits is stored in| 4 26
(Signed) register D055. High-order 1 digit and the
sign are stored in DO56.
BCD—BIN F'é?:f ng}n gg?? . The singed BCD data of register D200
013 conversion | ¥ ] = and D201 are converted into the signed | 4 27
(Signed) BIN data, and is stored in register DO10.
. , FEQIS | Dbo7 The bit of the value of register D007 is
CPL o1
015 Bitreversing | ~(F¥- 7 reversed, and is stored in register DO07. 3 28
Ore's FEO1E nooF The one's complement of the BIN data
016 —(HEG }— D1 of register DOOF is operated, and is| 3 28
complement
stored in register DOOF.
: - FEOSE | DoOD D002 The double length BIN data of register
Floating point | ¢z ¢, 1 "01 = 12 D003 and D002 is converted into the
096 number . : . 4 70
conversion ﬂoatmg-pomt number data, and is stored
in register D001 and DOOO.
. : FEO37 | D010 D012 The floating point number data of
Floating point | _¢¢ 554 "n1° «= 02 register D013 and D012 is converted
097 number 4 71
inversion into double length BIN data, and is
stored in register D011 and DO10.

Note) FEQ0:Execute once by the following scanning that the input condition stood up.
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1. Instruction
1.4 Arithmetic operation instruction
FUN . . .
No. Instruction llustration Outline Words | Pages
FLOZO ] oot pooz | The sum of the BIN data of register D001
020 BIN additon | <EIN}— D1 = 02 <+ [2 | gnd DOO2 is requested, and is stored in| 5 29
register DOOO.
FLOZ1 o110 oooF p1zo The sum of data of register DOOF and
021 BIN additon | EIH)— D1 4= D2 4 D3+D) carry ﬂgg and the BIN datg of registgr 5 30
(With carry) D120 is requested, and is stored in
register D110.
FLOZ? [ED nilz pozn The BIN data of register D020 is
022 | BINsubtraction | <EIH}— D01 4= D02 - 03 | subtracted from the data of register D112. | 5 31
The difference is stored in register DO30.
FLO22 ooos 0osi poaa The BIN data and the carry ﬂag of register
023 BIN subtraction | EIW3}— D1 4= D2 - D3-C) D044 are subtracted from the data of 5 30
(With borrow) register D051. The difference is stored in
register DOO3.
BIN FLO24 o1as O04F Do1E The product of the BIN data of regist(_er
024 mutiplication —(EINI— D01 4= D2 % D3 | DO4F gnd DO1B is req.uested, and is 5 33
) stored in 2 words of register D106 and
(Unsigned) D105.
FLOZS nons o101 pose | The 2 words BIN data of register D102
BIN division —(BIN}— D01 «4= D2 .~ D% | gnd D101 is divided by the BIN data of
025 (Unsigned) register DO5F. The quotient is stored in| 5 K%
register D005, and the remainder is
stored in DO0G.
FLOZE noin o011 ootz The sum of the BCD data of register
026 | BCDadditon | —{Btb}— D1 4= D2 + 03 | D011 and D012 is requested, and is 5 35
stored in register D010.
BCD addition FLOZ2T nota 00zg pozF | The sum of _the BCD data of registt_ar
027 (With carry) —BCD ) D1 4= D2+ D3+C | DO3F and register DO2B and carry flagis | 5 36
requested, and is stored in register DO1A.
FLO2g EES O0zF TER! The BCD data of register D031 is
028 | BCD subtraction | Btb 4 D1 4= D2 - D3 | gybtracted from the data of register DO2F. 5 37
The difference is stored in register D033.
FLozs | oosa ooas  oorr | The BCD data and the carry flag of
029 BCD subtraction | <(BtD 3 D1 4= D2 - D3-C | register DO77 are subtracted from the 5 38
(With Carry) data of register D043. The difference is
stored in register D054.
FLOZO naoss noaz poao | The product of the data of register D042
030 BCD —(BCO)}— D01 +4= D2 % D3 | gnd the BCD data of register D040 is 5 39
multiplication requested, and is stored in 2 words of
register D056 and D055.
FLOZ1 naEn IEH nozF The 2 words data of register D036 and
—(BCO}— D1 = D2 7 D2 | D035 is divided by the BCD data of
031 BCD division register DO2F. The quotient of the| 5 40
operation result is stored in register DOG0,
and the remainder is stored in DO61.
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1. Instruction
1.4 Arithmetic operation instruction
FUN . . )
No. Instruction lllustration Outline Words | Pages
035 rorement -EuEﬁgsj— DE}S -0 4+ ;I;h;a) data of register D015 is increased 5 44
036 Decremert _EEEEE)_ e~ ;I:qt)a data of register D070 is decreased | . 44
FEQaz oaan oooz paoa The sum of double Iength BIN data of
092 Double length | <(%-E}— D1 4= D2 + D3 | register DO03 and D002 and D005 and 5 66
BIN addition D004 is requested, and is stored in
register D001 and DOQO.
FEO9% R ] ootz vo1a | The double Iength BIN data of register
093 Double length | (%-B}— D1 4= 02 - D3 | D015 and D014 is subtracted from 5 67
BIN subtraction register D013 and DO12. The difference is
stored in register D011 and DO10.
FEO94 pozo noza Doze The double Iength BIN data of register
094 Doubllsenl\length —W-Eym D1 4= D2 % 031 D025 and D024 is mutiplied to register | ¢ 68
multiplication D027 and D026, and is stored in register
D023 and D022 and D021 and D020.
FEO45 [ED [hETS IEES The BIN data four times Iength stored in
—(W.B} D01 4= D2 7 D3 | register D037 and D036 and D035 and
Double length D034 is divided in double length BIN data
095 BIN division of register D039 and D038. The quotient | 5 69
is stored in register D031 and D030, and
the remainder is stored in D033 and
D034.
FLO9S ] oonz pooa | The sum of the ﬂoatlng p0|nt number data
098 Floating point | —(FLW}— D1 4= 02 + D3 | of register D003 and D002 and register 5 79
number addition D005 and D004 is requested, and is
stored in register D001 and DOOO.
Floating point FEoas | ooio ootz ooia | The floating-point number data of register
099 number —(FLW)— D01 4= 02 - 03 ) D015 and DO14 is subtracted from 5 73
subtraction register D013 and DO12. The difference is
stored in register D011 and DO10.
Floating point FEioo | poza ooza  poze | 1he floating-point number data of register
100 number —(FL¥W} D01 = D2 % D2 | D025 and D024 is multiplied to register 5 74
multiplication D027 and D026 and is stored in register
D021 and D020.
Floatlng pomt FE101 oozio ooza IiEL The data of register D035 and D034 is
101 number division | —(FL¥3— D1 = Dz .~ 03 | divided in the floating point number data 5 75
of register D039 and D038. The quotient
is stored in register D031 and DO30.
BIN _Egrﬂgj_ i} E, ?5 Dggp 5030(1 B) Bge;“:pro;j‘duct of the g(l)l;leataRof regiset(;r
L - ® D3(s and register is Requested,
103 mg‘; I:c\::;)on and is stored in 2 words of register D106 5 "
and D105.
FL104 pons po1a1 nasF The 2 words data of register D101 and
BIN division —(EIN)o 0 4= D2 0% D100 is divided by the BIN data of register
104 (Signed) DO5F. The quotient is stored in register | 5 78
D005, and the remainder is stored in
DO06.
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1. Instruction
1.5 Comparison instruction
FUN . . )
No. Instruction lllustration Outline Words | Pages
FLOZT oion Ooas RS0 The BIN data of register D100 is
037 Comparison —(CHP}— D01 & [2 =+ B3 | compared with the BIN data of register 5 45
(Unsigned) D005. The result is stored in RO50 and
RO51.
FLOZg oaan oooi ROO0 The bin data of register D000 is
038 Comparison | —(CHF 33— D01 & D2 5 =+ B3 | compared with the BIN data of register 5 46
(Signed) D001. The resuit is stored in RO0O0 and
ROO01.
Floes | ooon oota pooL | THe data of register DOOO is compared
Comparison | <(tPD 3~ D1 < D02 =+ 0% | with the data of register D010~DO17.If it
066 between is agreement, the correspondence bit of | 5 4
data & table register ROOL is turned on. If it is a
disagreement, ROOL is turned off.
FLOE? | ooon ooio ReoL | The data of register D000 ~ DOO7 is
Comparison —(CPT /—{ 01 & D2 = 0% compared w'rth_ the_data of register D010
067 between ~ DO17.If it is agreement, the 5 55
table & table correspondence bit of register R20L is
turned on. If it is disagreement, R20L is
turned off.
Floes | poon moza mooo | 1he data of register D030 is compared in
068 Range —(CPR ;—{ 01 4+ D2 =+ B3 | the section with the data of register D000 5 56
comparison and D001. The result is stored Register
RO00 and R0OO01.
FL102 kD] onan ROOO The double Iength BIN data of register
sl —cm»—{ D1 e 52 = B2 | D031 and D030 and register D041 and
ata . 5 76
comparison D040 Qata are compared. The result is
stored in RO00 and RO01.
1.6 Logic operation instruction
FUN . . )
No. Instruction lllustration Outline Words | Pages
FLO32 oaan oooi paoz The Ioglcal pI"OdUCt of the data of register
032 | Logical product | <AKD}— D1 4= D02 & D2 | D001 and the data of register D002 is| 5 41
requested, and is stored in register DOOO.
FLOZZ oi0F o110 pi1z | The Ioglcal add of the data of register
033 Logical add {0k} M = 02 | 02 | D110 and the data of register D112 is| 5 42
requested, and is stored in register D10F.
FLOZA oi0o RLE] vioz | The exclusive |Oglca| add of the data of
034 Exclusive —{MOR}— D1 4= D2 " D% | register D103 and the data of register 5 43
logical add D102 is requested, and is stored in

register D10D.
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1. Instruction

1.7 Shift instruction

F,\&JON Instruction lllustration Outline Words | Pages
FEOAD | Rozw The value of MSB of register RO2W is set
040 Left shift —SlA— G« 0 in AOOO, and after the left shifts of 1 bit, 0 | 3 48
is set in LSB.
FED4! | ROiw The value of MSB of register RO2W is set
—~RLH MG w C in AO0O, and after the left shifts of 1 bit,
041 Left rotate the value of AOOO before operation is set 3 49
in LSB.
FEDAZ | ROSW The value of LSB of register RO5W is set
042 Right shift —{SRLH D10 » ¢ in AOOO, and after a right shift 1 bit, Oisset| 3 50
in MSB.
FEDAZ | Ri0W The value of LSB of register R10W is set
. —~(RR 3 D1 C» C in AOQO, and after a right shift 1 bit, the
043 Right rotate value of AOOO before operation is set in 3 51
MSB.
. - The value of LSB of register D005 is set in
FEOAA noos
044 | AT 'th”;ﬁﬁ’ fght | _fohasd o1 @ ¢ AO0O, and after a right shift 1 bit, the value | 3 | 52
of MSB before operation is set in MSB.
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1. Instruction
1.8 Data processing order
FUN . . .
No. Instruction llustration Outline Words | Pages
4—16 FLO43 | ROTW  DDO3 The data of register D005 is deciphered,
045 decipherment Bt L and is stored in register RO1W. 4 53
16—4 FLOAE | D010 WOTW The data of register X01W is encoded,
046 encode TERR e B and is stored in register DO10. 4 54
047 gc')t tetstnt —Elfgﬁ?)— nn1032|2r DEEM_, “3;5 The state of bit 4 of the data of register 5 55
( nstal D022 is reflected in relay RO15.
specification)
Bit test FLoas | poidi ooss  poze | The state of the bit at the position that the
048 (Register —~(T3T ) DIEIT 0: =+ E3 | data of register DO35 shows isreflectedin | 5 56
specification) relay RO2B by the data of register DO11.
FEdez | E01d Relay EO010 is turned on. After this
063 1 scan ON —(EDG 3 Bl instruction of the following scanning is | 3 58
executed, E010 is turned off.
FEOES | 0000 D140 00018 ;[gelglathOf re_gtiSterfDJQO is tdrarls][nittgdtto
—{PUS 3 TELD1] K2 4= D2 register o words of register
069 | FIFO push D000 ~ DOOF, and the pointer is| 2 | ©F
increased (+1).
FEo7o | mion moon aoarg POP does data from the FIFO register of
—(POP}— D01 «=TE(DZ) K3 | 16 words of register DOOO~DOOF. After it
070
FIFO pop is forwarded to register D100, the pointer 5 61
is decreased.
FEO73 Ri00
073 Set coil —(SET ¥+ E1 Relay R100 is turned on. 3 64
FEOTA Ri00
074 Reset coil —(RES ¥~ E1 Relay R100 is turned off. 3 64
FEO%S ROOW naoin pooa| The value of register D000 is increased.
—CM'?Tr—{ o 02 < D3| The value is compared with the data of
085 | Multi counter register D010 ~  DO17. The| 5 65
correspondence bit of register ROOW is
turned on in case of the agreement.
FL111 | pooo poto roow| 1he data of register DOOO is compared
—{CPD /—{ 01 4+ 02 =+ 03| with the data of register D010~ D017.
111 Reference to The correspondence bit of register RO1W 5 82
table is turned on in case of the agreement. If it
is a disagreement, it is assumed as
invariable.
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1. Instruction
1.9 Function operation instruction
FUN . . )
No. Instruction lllustration Outline Words | Pages
Square root FLOZ29 011E ni0F The square root of the BIN data_l of registgr
039 . —{(50R >—( 01 4= D2 D10F is requested. The resultis storedin | 5 47
(Unsigned) ;
register D11B.
FLiOZ paan ooz oooa The double Iength BIN data of register
—(sl ">—( 01 «= D2 *3IH 03 DOO5 and D004 is assumed to be angle
SIN data in every 0.001 degrees. Sin is
108 | muitiplication operated by using it, and the double | 5 79
(Unsigned) length BIN data of register D003 and
D002 is multiplied. The result is stored in
register D001 and DOQO.
FL10S ] ooz pooa| The double Iength BIN data of register
—'1'3“3/—{ 01 <= D2 %003 03 DOO5 and DOO4 is assumed to be angle
COSs data in every 0.001 degrees. COS is
109 | muitiplication operated by using it, and the douwble | 5 80
(Unsigned) length BIN data of register DO0O3 and
D002 is multiplied. The result is stored in
register D001 and DOQO.
FL110 paan ooz oooa The double Iength BIN data of register
—("‘T"'/—( D1 4= TAH D203 DOO5 and D004 data is assumed to be
COS data, the double length BIN data of
110 ATANEE register D003 and D002 data is assumed | 5 81
to be SIN data, and ATAN is operated by
using them. The result is stored in register
D001 and DOOO.
1.10 Program control instruction
FUN . . )
No. Instruction lllustration Outline Words | Pages
i FLOA3 ooood i i
049 Sut;(;LrJttlne serod K1 ;I'rrswzt.-:‘ad of subroutine program 01 is 3 57
058 Sub(r::hltlne —E IEgEE)— DE? " Subroutine program 10 is executed. 3 57
i FLOS3 ooood i i
059 Slg;?&frlwne e Ry 'Sl'rr:swind of subroutine program 01 is 3 57
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2. Basic instruction

2. Basic instruction

Relay

R
Symbol — "|
. When the input condition is tumned
Function . S
on, a specified register is turned on.
Execution When input condition is turned on
condition

register

Y020~Y02B, Y140~Y14F

Range of use of | Z200~ZF7F:1792 points

R0O00~R77F:1024points
A009, AOOA:2 points

\When both X000 and X002 are turned on or X003 is
tumed on, RO10 is turned on.

Edge relay

E
Symbol — "{
When the input condition stands up for
Function turning on from turning off, a specified
register is turned on only by 1 scanning.
Execution | When the input condition stands up for
condition | tumingon
EO000~E17F:256 points
Range of use
of register

}_H{DDD EQ10
—

When X000 stands up for tuming on from turning off,
EO010 is turned on only by 1 scanning.

X000
E010 [ ]

1scantime ON
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2. Basic instruction

Latch relay

L
Latch input—— £D0D Loog
I ~
Symbol . L
Feset input— R #001 (LEIHEIEI

X001 turns on and when X000 is turned on while

When the latch input is turned on, a tumed off, LOOO is tumed on.

specified register is tumed on. When the

Function reset input is tumed on, a specified When X001 is turned on, LOOO is turned off.
register is turned off.
Execution | When latch input is turned on X000
condition ‘
L000~LO7F-128 points X001 2 [ —
Range of use LOOO
of register J I—
Alternation circuit
_x|nc||u {EDDU)_ Whenever X000 is turned on, LOOO repeats ON/OFF.
EQD0  LOOD Loon
— | 11 {1 X000
Looo Looao
Pk L000

TOSHIBA INDUSTRIAL PRODUCTS SALES CORPOLATION — 1 —



2. Basic instruction

Timer (On delay)

T K
Symbol — ’—{ 4000 Taoa Q0050
Functi When the time provided in constant K
unction s
_ passes, relay "T" is tumned on. When it Keeps tuming on X000, and 5.0 seconds
Execution | When input condition is turned on pass, TO0O is tumed on.
condition
TO00~T17F(256Points) X000 | |
Range of use 0.1 second Timer (0.1~6553.5sec) Sec
of T T200~T27F(128Points) TOO0O
0.01sec Timer (0.01~655.35sec)
Range of A set value of the timer is stored in the timer setting
constant K | 1~69535(BIN Data) value register of the same number as the timer
Timer setting | VO0OO~V27F:384W address. The set value register of TO00 is VOOO.
value register | It is common to the counter. This timer is a subtraction type timer. The value of
the set value register is forwarded to the present
Timer value register now when the input condition stands
present value | Z000~P27F:384W up for tuming on. The value register is subtracted
register | 1S common fo the counter. with the passage of time now. When the value
becomes 0 now, the timer is turned on.

Example of off delay timer circuit RO10 is turned on when X000 is turned on, and
Y000 000 00010 after X000 is tumned off, RO10 will be turned off in
( { 1.0 seconds in set time of TOOO.
TOno RO10

I ™

TOOO |
RO10 |

1Sec

xo00 [ ]
[ ]
]
< »
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2. Basic instruction

Counter

Symbol
When the counter input rises from
Func turning off in turning on only as for the
unction . g
frequency provided in constant K, relay
“C”is tumed on.
Execution | When the input condition rises from
condition tuming off in turning on
Ra”%‘? gf USE | 5000~ C27F:(384Points)
Range of use
of K 1~65535(BIN data)
Counter | \ oo~ \27F:384W
setting value It is common to the timer
register )
Value
register of | POO0~P27F:384W
counter It is common to the timer.
present

soon cooo
1 N
I -

ooo0s

oot cooo oooons
I i

I by H

C000 counts the frequency from turning off X000 to
turning on. CO00 is tumed on when counting 5 times.
When X001 is turned on, C000 is turned off.

X000
12 3 4 |5
=

X001

C000

PO00 4 3 2 1 0 5

A set value of the counter is stored in the counter
setting value register of the same number as the
counter address. The set value register of C000 is
V000.

This counter is a subtraction type. The value of the
set value register is forwarded to the value register
when the reset condition is tumed off. When the
value subtracts with the count, and becomes 0 now
the value, C0O00 is tured on.
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3. Data transfer instruction

3. Data transfer instruction

Fx000| Data transfer

Argument

Symbol Code

Y Agf Agéz Ag3 X000 FLOOD | D005 0on1
_ [— o oz

MOV | F%000| o1 | o ”{ -

The data of the register shown in Ag.2 is | When input X000 is tumed on, the content of
transmitted to the register shown in Ag.1. | register D001 is transmitted to register DOOS.

Content of MOV [ D1 ]<—[ D2 ]

Function

operation d1 d2
Range of use of | D1 (Directregister) :All register D001:(300) |0 |O |0 |O|0 |0|0|1 |1 |1 |1 |1 |0|1 |0|0|
Ag.1 d1 (Indirect register) :All register
. ; - ; MSB l LSB
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register D005:(500
3> | Contents of | Data value that Ag.2 indicates 500) |O|O |0 |0|0|0 |O|1 |1 |1 |1 |1 |0|1 |O|0|
=
@ | Ag1
-§ Contents of | There is no change. Both word register and byte register can be
S [Ag2 _ forwarded.
g | Contents of | There is no change.
- | Ag.3
Flag There is no change.
Example.1  When register D1 is byte register
xooo FLooo | ROOH D000 When X000 is tumed on, low-order 8 bits of D000 are forwarded to
———————— MOV 01 4= D2 ’
’—‘ ROOH. The content of ROOL is not influenced.
DO0O:(14H) olob[tloltjolo|
i TR
ROOH(14H)  [olojol1[o[t]olo]
Example.2 When register D2 is byte register
xoon FEQOD | DOO0  RO2L When you tum on X000 from turning off, the 8 bits data of RO2L
Mw'—< oroe e is transmitted to low-order 8 bits of DO0O.
The high-order 8 bits of DOOO are cleared to 0.
RO2L:(14H) olopol1fo[1}olo]
| R A AR A A

D00O:(14H)  lojo[oJojojofofojolojo[tfo[1]oo]

Example.3 When you use indirect register

”””",—E;EE'P,_{ dgﬁlz - ”.}S” When X000 tum on, the content of D100 is stored at the
address that the data value of D002 shows.
When 20H (32) is set to D002, the content of D100 is
transmitted to D010.
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3. Data transfer instruction

Fx001]| Constant set
Argument
Symbol Code Ag1 | Ag2 | Ag3 | |#ooo FEOD1 | D100 01120
D1 K2 - }—4: :szr,—{ D1 4= K2
SET F*x001 | 4
Functi The constant K2 shown in Ag.2 is | When input X000 stands up for tuming on from
unction stored in the register shownin Ag.1. | tuming off, the BIN constant (1120) is stored in
Content of D1 register D100.
ntent o a1 | < K2
operation

Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register

Range of use of | K2 Constant:-32768~32767

Constant:(1120) [ololoJofo[1]oJolo]1fJololololo]
!

ollolopltopft[tlololoofo]

D100:(1120)

Ag.2
When D1 is byte register, the content of the constant
Z gqte”ts of | Value of k2 of low-order 8 bits is stored in D1. High-order 8 bits
o [Contents of | Thereis no change. are disregarded.
8 | Ag2
g | Contents of | There is no change.
S | Ag.3
Flag There is no change.
Example.1  When register D1 is byteregister  \yhen X000 stands up for turning on from turning off,
X000 FEOD1 | ROTH 02875 low-order 8 bits of the constant is stored in register RO1H.
—————(SET ,—{ 0l 4= K2
Constant:(2875) loloolol1fof1tlojolt[1]1]o]t]1]
RO1H:(59) o[l

Example.2 When you set the BCD constant

=n0nn FEOD1 ooon 1472H
—(SET 01 4= K2

When X000 stands up for tuming on from turning off, the
BCD constant (1978H) is stored in register DOQO.

TOSHIBA INDUSTRIAL PRODUCTS SALES CORPOLATION

When the BCD constant is input, the input of
the hexadecimal number is specified.

To see the numerical value of the BCD

constant input, the display is assumed to be a
hexadecimal number display.




3. Data transfer instruction

F*002| High-order 8 bits data transfer

Argument

Symbol Code

y Ag1 | Ag2 | Ag3 X000 FEODZ nu(usj nu(1 3j
D1 D2 _ MOV ] D1CH) 4mD2(L

MOV F * 002 d1 d2 ’—<

The data of low-order 8 bits of | When input X000 stands up for turming on from
register where Ag.2 shows is | tuming off, the low-order 8 bits data of register D013

Function transferred to high-order 8 bits of the | is transmitted to high-order 8 bits of register D0OS.
register where Ag.1 shows.
Content of Dt b2
operation {‘“ J *{dz } DO13:(11381)  lojolt|o[1[t]o[ojo[1[1]1]of1[o]1]
(H) ()
Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register )
Range of use of | D2 (Directregister) :All register D005:(29975) |O|1|1 |1 |0|1 |O|1|0|0|0|0|0|1 |1 |1|
Ag.2 d2 (Indirect register) :All register
3> | Contents of | The content of high-order 8 bits After operation, low-order 8
E Ag.1 becomes the content of Ag.2 of bits of D005 do not change.
o low-order 8 hits.
-Sg Contents of | There is no change.
& | Ag2
= | Contents of | There is no change.
Ag.3
Flag There is no change.

Example.1  When register D2 is byte register

F{DUD FEEIIZIE,—{ ooz R10H R10H(3AH)

p——— MY D1CHY 4= D2CLD
There is nq change

D003:3A92H)  ool1]1[1]o/1Jol1]olof1]ojo1o]

When X000 stands up for turning on from turning off, the content of
register R10H is transmitted to 8 high-order bits of register DO03.

Example.2 When register D1 is byte register

———— 1 HOY

iF sz”{ 01.CHY 4= 0200 DO17:(9A38H)  [1lolo[1tJoft jolooft 1]t Jofaft]

RO5H:(3BH)
The low-order 8 bits of D017 are transmitted to RO5H.

Note) It becomes the same operation as FEOQO.
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3. Data transfer instruction

F+003| Low-order 8 bits data transfer

Argument

Symbol Code

Y Ag1 | Ag2 | Ag3 K000 FLUDS)—{ nu(??j nu(m:uj
D1 D2 p——— haY D1CL) 4mD20L

MOV | F%003| D1 | D2

The low-order 8 bits data of the | Wheninput X000 is turmed on, the data of low-order 8
register where Ag.1 shows is | bits of register DOOA is transmitted to low-order 8 bits

Function transmitted to low-order 8 bits of the | of register DO77.
register that Ag.2 shows.
Content of {g’j Jh { 5’22] DOOA(1896H) |olojol1]1]ojojo[1]ojo[1[o[1 1]o]
operation L) L !
Range of use of | D1 (Directregister) :All register ) MSB LSB
Ag.1 d1 (Indirect register) :All register D077:(2296H)  oJo[1]o[oJo[1]o[1]ofo[1]o[1]1]o]
Range of use of | D2 (Directregister) :All register "
Ag-2 d2 (Indirect register) :All register High-order 8bit bits of D077 do not change.
> | Contents of | The content of low-order 8 bits
@ | Ag.1 becomes the content of Ag.2 of
o low-order 8 bits.
-Sg Contents of | There is no change.
& | Ag2
2 | Flag There is no change.

Example.1  When register D2 is byte register

o : L}EEF,_{ D) et RO1H:(3BH) oloft[1[tfof1}1]
%(_J
D050:(123BH) ojolo[1ojolt]ofofolt[1[1]of1]1]

High-order 8 bits do not change.
When X000 stands up for turning on from turning off, the content
of register RO1H is transmitted to low-order 8 bits of register

D050.

Example.2 When register D1 is byte register

Ko ' ;331{ oS DO11:(9A3BH)  [1/0/ol1]1]o[1/ooolt[1]1]o[11]
N

v
RO1L(3BH) opol[1}tolt 1]

The low-order 8 bits of D011 are transmitted to RO5L.

It becomes the same operation as FEOQO.
The value of RO1H doesn't change.
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3. Data transfer instruction

Fx004| Data exchange
Argument X000 FEOD4 | DOSS D054
Symbol Code Aod | Ag2 | Ag3 A ’_{ R
EX F*004 | o1 | 22
d1 d2 When input X000 stands up for tuming on from
The data of the register shown in | turning off, the data of register D054 is exchanged for
Function Ag.1 is exchanged for the data of the | the data of register D055.
register shown in Ag.2.
D1 D2 Before operation
Content of .
operation {m J @ {dZ } D054:(1234H)  fololo]1]olo[1]olololt [t/o]1/olo]
Range of use of | D1 (Directregister) :All register D055:(5555H)  j0[1]o[1]o]1]o]t]o[1/o[1/o[1]o]1]
Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register l
Ag.2 d2 (Indirect register) :All register After operation
3> | Contents of | Data value of register that Ag.2 | DO54: olbhlblblhblbhlolbl
3 [ coers of| Dae 9090309309030
-§ Contents of | Data value of register that Ag.1 DOSS: |0|0|0|1 |0|0|1 |0|0|0|1 |1 |0|1 |0|0|
g | Ag2 shows. )
g The data exchange of byte register can be done.
> Flag There is no change.

When the data exchange is executed between byte register and the word register, the data of the word register of
low-order 8 hbits is exchanged for the data of byte register. High-order 8 bits of the word register are cleared.

Fx005| Data exchange
(high-order 8 bits&low-order 8 bits)
Argument
Symbol Code
y Ag1 | Ag2 | Ag3 X000 FEONS nu(mj 0
D1 —— (E¥ D1CH) 4bD1EL
EX F%005 | o ”{
The data of high-order 8 bits of the
Function register that Ag1 shows is| When input X000 stands up for tuming on from
exchanged for the data of low-order | tumning off, the value of high-order 8 bits of register
8 hits. DO01B is exchanged for the value of low-order 8 bits.
D1 D1
Conten_t of { a1 | & [ d1 J Before operation
operation (H L) DO1B:(1234H)  jojolo]1]ofo[1]olofolt [1]oftolo]
Range of use of | D1 (Directregister) :All register A y
Ag.1 d1 (Indirect register) :All register er operation A4
9 ;; Contents Operation result DOTB:(3412H) |0|0|1 |1 |0|1 |O|0 0|0|0|1 |0|0|1 |0|
% g ?;Ag'1 There H When byte register is specified, the value of
o] ag ere IS no change. high-order 4 bits is exchanged for the value of
> low-order 4 hits.
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3. Data transfer instruction

(1)Transfer destination:D1 > Transfer origin:D2

K000

FLOOE
———— HOY

poot
01

poon

4 (KIDZ K=Kz

After executing the operation, DO0OC

~D004 reaches the same value.

ooona

(2)Transfer destination:D1 < Transfer origin:D2

xoon

FLOOE
[

noon
01

ooot

4= (K102 k=K%

ooons

1 data moves to the register in
this side after executing the

operation.
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F*006 | Block transfer
Argument
Symbol Cod
ym oce Ag1 | Ag2 | Ag3 xooo FLODE | DOOO (HI:I:IE'.'.' onooz
D1 D2 K3 ——— MoV D1  4m (RIDZ K=K3
MOV F * 006 '—{
d1 d2
The block data of number of constant
Function K3 words whose register that Ag.2 | When input X000 is turmed on, the data of 2 words
shows is head is transmitted behind | whose register RO3W is head(RO3W - RO4W) is
the register that Ag.1 shows. transmitted behind register D000 (D000 and D001).
(D2 ) ’Dz+1] (D2+K3-1)
d2 a2+ ...... .|. d2+K3-1 RO3W:(1) oblololobloblobloblollh
conrir |1 L obloblobh bbbk
operation - N . 5 | ROAW:2) olololojojojolololojojojolol1]o]
D1 || D1+1 D1+K3-1 (2 words)
a1 | a1+ oo, d1+K3-1 l
Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register | D000:(1) ololojojojolojojofolojooolo]1]
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register D(0201-(2c)j) |0|0|O|0|O|O|0|O|O|O|O|0|O|O|1|O|
Range of use of | K3 Constant.0~255 woras
Ag.3 I
> | Contents of | Data value of register that Ag.2 When fttrlf]me trapstger ithstlr]tatlon Lcrztogles off from the
E Ag.1 Shows area of the register, it is not executed.
'§ Xor;tents of | There is no change. Even if byte register is specified for the register of the
o ch) : destination of the transfer origin or transfer, it is
s ntents of | There is no change. f ded d recist
S | Ag3 orwarded as a word register.
Flag There is no change.
Example.1  When the register of the forwarding destination and the forwarding origin comes in succession

L Transfer
Transfer origin:D2 destination:D1
D000 Data1 D000 Data1
D001 Data2 D001 Data1
D002 Data3 D002 Data1
D003 Data4 D003 Data1
D004 Data5 D004 Data1
D005 Data6 D005 Data6

. Transfer
Transfer origin:D2 destination:D1
D000 Data1 /v D000 Data2
D001 Data2 D001 Data3
D002 | Data3 ; D002 | Datad
D003 Data4 D003 Data5
D004 | Data5 - - D004| Datab
D005| Data6 Y D0O05| Data6



3. Data transfer instruction

Fx007 | Variable length block transfer
Argument
Symbol Code
Y Agl | Ag2 | A3 | |xooo rLO07 | D00 Aoow D00
D1 D2 D3 | — LR 01 4 (D102 0=03
MOV F*x007 | 4 a2 )—‘
The block data that is number of
words of content of register shown in | When input X000 is tumed on, the data whose
Function Ag.3 and that makes the register | register ROOW is head and that is number of words
shown in Ag.2 a head is transmitted | (three words) shown in register DOOO(ROOW ~
since the register that Ag.1 shows. R0O2W) is transmitted since register D005 (D000~
e D2 N /D2+’j |, D2+(D3_1)\ D002)
d2 d2+ ..... d2+(D3-1) )
Contertor | L J L) J | Roow:(1) oojolojojofojofolo[ofolololof1]
operation _ < - .
D1 D1+1J |’D1+(D3-1) ROTWi2) |o[opololololofolojofofofofolt o]
d1 di+1|..... d1+(D3-1) .
L UL ) R%%‘\’/\ggg lo[oloJolojo[oJojolofofofo]1Jojo]
Range of use of | D1 (Directregister) :All register
Ag1 d1 (Indirect register) :All register DO05:(1) |O|0|O|0|0|O|0|O|O|0|O|0|0|O|0|1|
Range of use of | D2 (Directregister) :All register
Ag2 d2 (Indirect register) :Alregister | D006:(2) lololofoolololojofolofooo]1]o]
Range of use of | D3 (Directregister) :All register
Ag3 BIN (0~255) Doo7:3)  [ojojofojololojolofololofoltoo]
» Contents of | Data value of register that Ag.2 (3Words)
@ Ag.1 shows. o
o | Contents of | There is no change. When the transfer_d_estlnatlon comes off from the
'5_3 Ag.2 area of the register, it is not executed.
%’- Contents of | There is no change. _ L : _
5 | Ag3 Even if byte reglste_r is specified for the reglste_zr at_th_e
Flag There is no change. :;a“r;ls;‘zei;og’;e& Ortradglrzt;rs te:;d transfer destination, it is
Example.1  When the register of the forwarding destination and the forwarding origin comes in succession

(@ Transfer destination:D1 > Transfer origin:D2

®ono FLOO?
[ 01

ooot ooon

4= (0]D2Z

Roow
0=032

After executing the operation,
D000 ~ D004 reaches the
same value.

@ Transfer destination:D1 < Transfer origin:D2

xoon
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FLOO?
[T 01

poon oot

4= (0102

RooW
D=0z

1 data moves to the register in
this side after executing the
operation.

-, Transfer
Transfer origin:D2 destination:D1
D000 Data1 D000 Data1
D001 Data2 D001 Data1
D002 Data3 D002 Data1
D003 Data4 D003 Data1
D004 Data5 D004 Data1
D005 Data6 D005 Data6

— — 1 T ]

- Transfer
Transfer origin:D2 destination:D1
D000 Data1 /V D000 Data2
D001 Data2 /v D001 Data3
D002 Data3 /v D002 Data4
D003 Data4 /V D003 Data5
D004 Data5 D004 Data6
D005 Data6 /V D005 Data6



3. Data transfer instruction

Fx008 | Data clear
Argument
Symbol Code
Y Agl | Ag2 | Ag3 xoon FEODE | D150
D1 ——<CLR 01 4= O
CLR F%008 | g1 ”{
Function The data of register that Ag.1 shows
is cleared (set to 0). When input X000 stands up for turming on from
D1 turning off, the value of register D150 is Cleared.
Content of @l <o
operation Before operation
Range of use of | D1 (Directregister) :All register D150:(2222H)  jojol1]ofofo]1]ojojo[t]olojo]1 o]
oﬁﬁi;ms - g‘(le t Ecl)nglrect register) :All register After operation
% | Agt | D1500)  [oloplofolloploplofololofo
[ Flag There is no change. When byte register is specified, O clearing of 1 byte.

Example.1  When register D1 is byte register

X000 FEDDB’—{ ROAL
—— {CLR 01 4= O
When X000 stands up for turning on from turning off, the value ol
register RO4L is cleared. R0O4H is not changed.

Example.2 When you want to clear 16 Words to register DOO0~DOO0FO0

woon FEODS oono . .
———CLR 01 4= O Register DOOO is cleared.
FEQDE ooni oono oon1s

(WY O1 4= (KIDZ K=K The data of 15Words is forwarded from DO0O since D001.
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3. Data transfer instruction

Fx009| Data extraction & distribution
Argument
Symbol Cod
ym ode Ag1 | Ag2 | Ag3 KOO0 FLOOS | DOOO D200 |:u1(|:u:|j
D1 D2 D3 I—(IDE;—( 01 4= D2 4 D3CL
The data value indicated in the | When the value of D100 is (0204H), the data D202 (1
low-order byte of Ag.3 is adjusted to | word) in the fourth byte from D200 is forwarded to
the offset value of each byte of the | D001 in the second byte from DOOO.
address, the data is extracted from the
table that makes the register shownin | p100: (0204H)
Function Ag.2 a head, and the data value that a -
high-order byte of Ag.3 indicates is ¢
forwarded to the table that makes the | 540 oW b vie | 0 D200 [ Low- byte | 0
register shown in Ag.1 a head as an High y Hiah- y
offset value of each byte of the igh- byte igh- byte
address. D001 LOW'byte 2 R D201 | Low- byte 2
Content of D1(D3(H)) D2(D3(L)) High- byte | 3 High- byte | 3
ne?_ 0 d1(d3(H)) | —| d2(d3(L) D002 | Low- byte | 4 Low- byte | 4
operation High- byte | 5 High- byte | 5
Range of use of | D1 (Directregister) :All register D003 | Low-byte | 6 D203 | Low- byte | 6
Ag.1 d1 (Indirect register) :All register High- byte | 7 High- byte | 7
Range of use of | D2 (Directregister) :All register D004 | Low-byte | 8 D204 | Low-byte | 8
Ag.2 d2 (Indirect register) :All register High- byte | 9 High- byte | 9
Range of use of | D3 (Dlr.ect reglsfter) Al reg|§ter The amount of transfer data is 2 bytes (1 word).
Ag.3 d3 (Indirect register) :All register
3 | Contents  of | Operation result
2 | Ag
o | Contents  of | There is no change.
3 | Ag2
g | Contents  of | There is no change.
g' Ag.3
Flag There is no change.
Example.1

When the addressing at the transfer origin and transfer destination are the byte register and the word register

wooo

FLOOS
[m—

D100: (0408H)

D000

D001

D002

D003

D004
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Low-order byte

High-order byte

Low-order byte

High-order byte

Low-order byte

0

Low-order byte

High-order byte

Low-order byte

High-order byte

—
O© oo ~NO OGP WN-0

pooo

ROOL

4= 02

~

D100

+ DECL)

When Ag.2 is specified by ROOL and byte register, a
high-order byte is forwarded as 0.

Low-order byte

High-order byte

Low-order byte

High-order byte

Low-order byte

High-order byte

Low-order byte

NOoO OO~ WN -0

High-order byte

Low-order byte

—_~
(¢S]
~

©

High-order byte




4. Data conversion instruction

4. Data conversion instruction

Range of use of

D1 (Directregister) :All register

Fx010] BIN—BCD conversion (Unsigned)
Argument
Symbol Code Ag1 | Ag2 | Ag3 HDE,'U—EEEE.D \rg?w na§1 -
st
BCD |Fx010| 1 | 22 ”‘
The unsigned BIN data of the
register that Ag2 shows is| When input X000 is tumed on, the value of register
Function converted into BCD data, and is | D121 is converted into BCD data and is stored in
stored in the register that Ag.1 | register YO3W.
shows.
; D1 D2
Content o BC[{ d1 J<— BIN|, dz] D121:648)  [oJoloJolojof1]of1]ojolol1 foloJo]
operation

A 4
Y03w:(648H)  [o[ofojo[o[1]1]olo]1]o]o]1]o[oo]
\ J \ J \ J

Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register 6 4 8
Ag.2 d2 (Indirect register) :All register
% Contents of | Operation result When the BIN data of register D2 is larger than that of
2 |Ag1 9999, the codes other than BCD are stored in the
.§ Contents of | There is no change. BCD highest-order digit of register D1. It doesn'
£ | Ag2 become normal conversion.
5 | A002 flag It turns it on when BIN Data of D2 is
> larger than that of 9999.
Example.1  When register D1, D2 are byte register
”””,_E;E;”,_{ o < e e The BIN data of XO0H in 1 byte is converted
into BCD data, and is stored in RO4L.
X00H RO4L
Note) 78 > 7 8
When the value of XO0H exceeds 99, it is o[1]o]o]1][1]1]0 o[1]1]1]1]0]0]0

disregarded more than the treble.

Example.2 When register D1 is word register, and register D2 is byte register

xoon
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FLO1O
— {ECD

ooz ®00H

The BIN data of XO0H in 1 byte is converted into

01 4= D02 BIN
BCD data and is stored in DO03.
XO00H D003
209 —> 0 2 0 9
1|1|0|1|0|O|O|1 O|O|0|0 0|0|1|O O|O|O|0 1|0|0|1



4. Data conversion instruction

Fx011] BCD—BIN conversion (Unsigned)

Argument
Symbol Cod
ym oce Ag1 | Ag2 | Ag3 xooo FLOT1 | D120 X1oW
D1 D2 I—(BIH)—{ 01 4m DZ ECD
BIN F*011| o1 |

The unsigned BCD data of the
register that Ag2 shows is| When input X000 is tuned on, the BCD data of

Function converted into BIN data, and is | register X10W is converted into BIN data, and is
stored in the register that Ag.1 | stored in register D120.
shows.
Content of D1 D2
mem o BIN[ d1J<— BCD{ dZJ X10W:(256H)  [o]ojoJojo]o[1]ojo[1]o[1]o]1]1]o]
operation
Range of use of | D1 (Directregister) :All register L
Ag.1 d1 (Indirect register) :All register )
Range of use of | D2 (Directregister) :All register D120:(256) |0|0|0|0|0|0|O|1|0|0|0|0|0|0|0|0|
Ag.2 d2 (Indirect register) :All register
o » | Contents Operation result
@ & | of Ag.1
= Contents | There is no change.
S | ofAg2
Flag There is no change.

Example.1  When register D1, D2 are byte register

xono FLO11 ROSL ¥11L
I—(Blur{ D1 4= D2 ECD The BCD data of X11L in 1 byte is converted into BIN
data, and is stored in RO5L.
X11L RO5L
6 3 —> 63
o[1][1]o]o]0]1]1 o[of[1[1]1]1]1]1

Example.2 When register D1 is byte register, and register D2 is word register

#n00 F:;?H P < 2" . The BINdata of X11W is converted into BCD data, and 1
low-order byte is stored in RO4H.
X11W RO4H
0 2 5 4 —> 254
oJoJoJolo[o[1]o]o]1]o[1]0[1]0]O 1[1[1[1]1][1]1]0

Note)

When the value of X11W is 256 or more, 1 low-order byte of the result of conversion into BIN
data is stored in RO4H.
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4. Data conversion instruction

Fx012] BIN—BCD conversion (Signed)
Argument
Symbol Cod
ym oce Ag1 | Ag2 | Ag3 xooo FLO12 | DOSS  DO7O
D1 D2 I—(BED;—( 01+1 4m D2 EIN
BCD | F*012| 41 | 4
The signed BIN data of the register
Functi that Ag.2 shows is converted into | When input X000 is turned on, the signed BIN data of
unction BCD data, and is stored in the | register DO70 is converted into signed BCD data.
register that Ag.1 shows. Low-order 4 digits are stored in register D055, and
Content of D1+1,D1 D2 high-order 1 digit and the sign are stored in D056.
cooraton | BCD| d1+1d1 |— BN { d2]
pe D070:(-25089)  ft[ofo[t i 1ol it [i[1f [t [1]1]
Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register ¢
Range of use of | D2 (Directregister) :All register D055:(5089H) ol1]of1|olojofo[1]olofo1]ojo}1]
Ag-2 d2 (Indirect register) :All register 5 0 8 9
% Contents | Operation result
& | of Ag.1 D056:(-002H)  [1]1]o]1]o]o[oojo]ojo]ojofo]1]o]
o | Contents | There is no change. - 0 0 2
g of Ag2
g Flag There is no change. The negative value is shown when high-order 4 bits
of register D1+1 are "1101", and the positive number
is shown at "0000".
Example.1  When register D1, D2 are byte register
X000 FLO1Z | RDEL  XOOH
e '—{ it e B Even if byte register is specified, register D1 is stored as
data in4 bytes.
X00H —» RO3H RO3L RO2H RO2L
195 0 0 0 0 0 1 9 5
1]1]o]oJo]o[1]1 olojojojo]o]o]ojofo[o[ojo]o]o]ojojojojolo]olo]1][1][0]o]1]0]1]0]1
Example.2 When register D1 is word register, and register D2 is byte register
so0oo FLD12’—( ooio FO4H
——(BCD D1+1 4= D2 EIN
RO4H -»> D011 D010
195 0 0 0 0 0 1 9 5
1[1ofo[oJo[1]1] [oJoJooo]olo]olo]o]oojofolo]olo]o]oolofolo1]4]o]o[1]0[1[0]4
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4. Data conversion instruction

Fx013| BCD—BIN conversion (Signed)

Argument
Symbl Code Ag1 | Ag2 | Ag3 000 FLO1Z | D010 D200
D1 D2 I—(BIM;—( 01 e D41 ECD
BIN F*013 | 4 a2

The signed BCD data of the register
Function that Ag.2 shows is converted into | When input X000 is turned on, the signed BCD data

BIN data, and is stored in the | of register D200 and D201 is converted into signed
register that Ag.1 shows. BIN data and is stored in register DO10.

Contert of D1 D2,D2+1
nent o BIN |dl < BCD | d2,d2+1 D200:(8432H)  [1[o[ojojo]1]ojojojo[1[1]olo]1]o]
Operatlon 8 4 3 2

Range of use of | D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :All register D201:(-001H) |1 |1 |0|1 |0|0|O|0|0|0|0|0|0|0|0|1|

Range of use of | D2 (Directregister) :All register - 0 0 1
Ag.2 d2 (Indirect register) :All register ¢
Contents | Operati ft .
E gt | e Do10:(-18432)  [1jol1[t[1/0jojojolojofolojolofo]
% Contents | There is no change.
S of Ag.2 : When the BCD data stored in register D2 and D2+1
§' Flag There is no change. is not a range of -32768~-32767, conversion is not
correct.
Example.1  When register D1, D2 are byte register
Fon F('éf':f HE?L - 322? BLD Even if byte register is specified, register D2 is treated as
data in 4 bytes.
X02L X01H X01L X00H
— 0 0 0 0 1 0 3

1101 ]oJoJoJo|oJoJoJolo[oJo]oo[oJo]o o[oJo]1[o]o[o]o[o[o[1]1

v

RO5L

-103

170[0[1]1]0]0[1

Example.2 When register D1 is word register, and register D2 is byte register

K000 FLO1Z | DO0A  RO7L
[E— O1 4= D2+ ECD

R10H R10L RO7H RO7L

0 0 0 0 0 7 0 9

ofloJojojoJofoJolo]o[oJoloJo[oJoloJo]oo |01 [1[1]o]o]o[o[1]0]0][1

DOOA
709
o/ojo]oJo[1]o]o[1][1]0]0]0[1]0]1
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4. Data conversion instruction

Fx015| Bit reversing
Argument
Symbol Code Ag1 | Ag2 | Ag3 KOoo FEOIS | D007
D1 |—(ch,—{ i
CPL  |F*015| 4
The data of the register that Ag.1
Function shows reverses biting, and is stored | When input X000 stands up for tumning on from
in register that Ag.1 shows. tuming off, the data of register D007 is reversed.
D1 D1
Conte?_t of a1l | = | g1 1 Before operation
operafion INV D007:(@B63H)  [1Jolo[1[1lo[1[1lof1T1Jolofo[1[1]
D1 (Directregister) :All register
Range of use of d1 ((I direct gs )) g After operation
Ag.1 ndirect register, DOO7:(B49CH)
Allregister | D00 jo1[1lolo[t[ofoltfojo[1]1[t]ojo]
o 3 | Contents | Data after bit reverses ,
8; E of Ag.1 Byte register can be operated.
%’. Flag There is no change.
=}
Example.1  When register D1 is byte register
KOO0 FEO1S | EOSL EO5L EO5L
|—(ch,—{ o1 A A 5 5
1]0][1]o[1]o][1]0 o[1]o]1]0]1]0]1
H
Fx016] One’s complement
Argument
Symbol Code Ag_1 Ag,2 Ag,3 XKoo FEO1E DaoF
D1 I—(NEG)—{ o1
NEG |F*016| g
The one's complement of data of the
Function register that Ag.1 shows is operated, | When input X000 stands up for turning on from
and is stored in the register that Ag.1 | tuming off, the one's complement of BIN data of
shows. register DOOF is operated and is stored in register
D1 D1 DOOF.
Content of d1 = | g1
operation NEG Before operation
Range of use of | D1 (Directregister) :All register DOOF:(5192)  |ofojo]1[o]t[ofo[o]t[ofo[1fo[olo]
Cﬁg;nts of (gne%ngcl)redl;?risr:?\r/)aligl — After operation
Z | AgA ™ DOOF:(-5192) - [1[a[t]o]t o1 [1[t]o]1 1]1]ololo]
o Flag There is no change.
Example.1  When register D1 is byte register
®ooo FEO1E | EnsH EO5H EO5H
|—(”EE'—{ m 170 —> 86

TOSHIBA INDUSTRIAL PRODUCTS SALES CORPOLATION

1]0[1]o]1]0[1]0 o[1][o[1]0]1]1]0




d.

Arithmetic operation instruction

5. Arithmetic operation instruction

Fx020| BIN Addition
Argument
Symbol Cod
ym ode Ag1 | Ag2 | Agd xoon FLOZO | DoO0 D001 ooz
D1 D2 D3 I—(EIN)—( 01 4= D2 4+ D3
BIN Fx020 | d1 | d2 d3
K2 K3
The BIN data of the register that Ag.2 | When input X000 is turned on, the data of register
Eunction shows and BIN data of the register that | D001 and the BIN data of register D002 is added.
Ag.3 shows are added, and are stored in | The result is stored in register DOOO.
the register that Ag.1 shows. |o| | | |0| | |o|o| | | | | | | |
D1 D2 D3 D001:(5641) 0/0|110(1[1 0/0j0[1]0]0]1
%gggt)‘r’f BIN[ d1] - {dZ J+[d3 J
K2 K3 +
Range of use | D1 (Directregister) :All register
of Ag.1 d1 (Indirect register) :All register D002:(1158)  |ojojojojo[tjojo[tjojolofof1]110]
Ranae of D2 (Directregister) :All register ¢
ao?ig 2use d2 (Indirect register) :All register MSB LSB
K2 Corstart 32166-~32167 000(6789)  ploofi 1ol ofbRlof 11
Rance of use D3 (Directregister) :All register
0? Ag3 d3 (Indirect register) :All register A0Q0: |§|
' K3 Constant:-32768~32767
3> | Contents | Operation resuit
E of Ag.1 o _ _
o | Contents | There is no change. When byte register is used for register D1, sumin 1
3 of Ag2 low-order byte is stored in D1. 1 high-order byte is
%”- Contents | There is no change. disregarded.
S | of Ag.3
Carry Flag | AOOO:When carrying is caused in the result, it
tums on.
ZeroFlag | A006:When resultis 0, it tums on.
Sign Flag | A007:When MSB of the result is 1, it tums on.
Example.1  When register D1, D2 are byte register

nonn

FLOZ0
— {EIH 01

EQZL =01l ROAL

= D2 4 Dz

X01L
198
1]1]o]o]o[1]1]0

+

BIN data of RO4L and X01L is added, and 1 low-order byte
is stored in EO3L.

RO4AL — > EO3L

211 153

1[1]o[1]o]o[1]1 1]oJo[1]1]o[o[1

Even if carry is generated (Operation result is 256 or more) for all byte register, AOOQ is not tumed on.

When register D2 and D3 are byte registers, this instruction operates the register as word register whose

high-order byte is 0.
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5. Arithmetic operation instruction

Fx021| BIN addition (with carry)
Argument
Symbol Cod
ym ode Ag1 | Ag2 | Ag3 xooo FLOZ1 | D110 DOOF D120
D1 D2 D3 I—(BIM;—( 01 4= 02 4 D3+C
BIN F * 021 d1 d2 | d3
K2 K3
The BIN data of the register that Ag.2 | When input X000 is tumed on, the data of register
shows, and BIN data of the register that | D120, the BIN data of register DOOF, and carry flag
Function Ag.3 shows, and carry flag (AOOO) are | are added. The result is stored in register D110.
added in BIN, and is stored in the
register that Ag.1 shows. DOOF:(11282)  |oJol1o[1]1]olojofo[o]1]olo]1]o]
Content of D1 D2 D3
ne Ol IBIN| d1|— d2 |+| d3 |+C +
operation KD K3
Range ofuse | D1 (Directregister) :All register D120:(4932)  |ojolol1]olo[1]1]o]1]olofo]1]o]o]
of Ag.1 d1 (Indirect register) :All register n
D2 (Directregister) :All register )
Raggi;);use d2 (Indirect register) :All register ADQO:
' K2 Constant:-32768~32767 ¢
D3 (Directregister) :All register MSB LSB
Range of use , . i
ogflAg.3 d3 (Indirect register) :All register D110:(16215) |0 |0|1 |1 |1 |1 |1 |1 |0|1 |0|1 |0|1 |1 |1|
K3 Constant:-32768~32767
3 | Contents | Operation result A0OO: o]
@ | of Ag.1
8 Contents | There is no Change_ When byte register is used for register D1, the sumin
E of Ag.2 low-order 1 byte is stored in D1. High-order 1 byte is
S [ Contents | There is no change. disregarded.
S | of Ag.3
Canyflag | A000:When carrying is caused in the result, it
tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag AD07:When MSB of the result is 1, it tums on.
Example.1  When you add BIN data of 1 word or more
xoon FLOZO | D100  DOOO D010 Register (D001 -D000) and register (D011-D010) is
 ——— it e 02+ D3 added by BIN. The result is stored in register (D101-
FLoZ1 | Dio1  Dood Dodd D100)
S—7 D1 4= D2 4 DE+C '
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5. Arithmetic operation instruction

Fx022| BIN subtraction
Argument
Symbol Code Ag1 | Ag2 | Ag3 XKoo FLozz | DO30 D112 D020
D1 D2 D3 ’—{I—(Elﬂ)—{ 01 4= D2 — D3
BIN F % 022 d1 d2 | d3
K2 K3
The BIN data of the register that Ag.3 | When input X000 is tumned on, the BIN data of
Function shows from BIN data of the register that | register D020 is subtracted from the data of register
Ag.2 shows is subtracted, and is stored | D112. The difference is stored in register DO30.
in the register that Ag.1 shows. | | | | | |0| | | |0| | | | | | |
1) D2 D3 D112:(25140)  |o|1]1]0jojo|1]0j0j0]1]1]0[1/0]0
Contth of BINF)1 % dziz_ dsl { J
operation _
Range of Use D1 (Directregister) :All register
otAg1 | d1 (ndiect register) D020(12449) ool |1]olojofojo[1[o[1/0folo]1]
' :All register ¢
D2 (Directregister) :All regist
e [ i
f Ag.2 ) D030:(12691
o102 | K3 Gonstant. 32768~32767 (12690 ol [1lololol 1 ofoltloloft 1
D3 (Directregister) :All register A000: @
Rar;gigguse d3 (Indirect register) :All register
' K3 Constant:-32768~32767
3 | Contents | Operation resuit ] ] ]
# | of Ag.1 The sum in 1 low-order byte is stored in D1 when
o | Contents | There is no change. byte register is used for register D1, and 1 high-order
'E_E of Ag.2 byte is disregarded.
%’- Contents | There is no change.
S | of Ag.3
Canyflag | A000:When carrying is caused in the resul, it
tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag AD07:When MSB of the result is 1, it tums on.
Example.1  When register D1, D2 are byte register

The BIN data of X01L is subtracted from RO3H.

wa0n FLOZ2Z2 Rz20L RO2H s01L
:BIN'—{ i1 = 02 - D3 The difference is stored in R20L.
RO3H — X01L — R20L
57 108 250

0[1]1]0]1][1]0]0 1[1]o]o[1]1][0]1

o/o[1][1]1]0]0]1

Carry A000 is tumed on when the digit fall (O or less as a result) is generated in case of all byte registers.

Example.2 When you want result by the absolute value

xoon FLOZZ | D010 DOOD D003 ' .
EIN D1 4= D2 03 The one's oomple.r'r?ent of the result |s.t.aken when borrow
is generated, and it is made to the positive number.
X000 AODD  FLOTE | DO1O
—— —(MEG ot
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5. Arithmetic operation instruction

F+023| BIN subtraction (with borrow)

Argument
Symbol Cod
il e Ag.1 Ag2 | Ag3 X000 FLOZZ | DOOZ posi Doad
D1 D2 D3 I—(BIN;—‘ 01 4= D02 — D2-C
BIN F * 023 d1 d2 | d3
K2 K3

The BIN data and the carry flag of the | When input X000 is tumned on, the BIN data of
register shown in Ag.3 are subtracted | register D044 and the carry flag are subtracted from

Function from the BIN data of the register shown | data of register D051.
in Ag.2. The result is stored in the | The difference is stored in register DO03.

register that Ag.1 shows.

{ D3} D051:(22312)  |oJ1]o[1)o]1]1]1]ofol1]o[1]o]ojo]
—C

D1 D
s || 5|3
Range of use | D1 (Directregister) :All register
of Ag.1 d1 (Indirect register) :All register D044:(8994)  |ojo|1ofojo[1]1/o[ol1/ofojol1]o]
Range of use D2 (Directregister) :All register .
of Ag.2 d2 (Indirect register) :All register A00O:
K2 Constant:-32768~32767
Range of use D3 (Directregister) :All register ¢
of Ag.3 d3 (Indirect register) :All register MSB LSB
K3 Constant:-32768~32767 D003:(13317)  |ojo]1]1]o[1]ojoo]ololojo]1]o]1]
3 | Contents | Operation resuit
g | of Ag ADOO: o]
o | Contents | There is no change.
8 | of Ag2 | o _
& | Contents | There is no change. When byte register is used fo'r register D1 , low-order
3 | of Ag.3 1 byte of the result is stored in D1 and high-order 1
Carryflag | ADOO:When carrying is caused in the result, it | byte is disregarded.
tuns on.

Zero flag A006:When result is 0, it tums on.
Sign flag AD07:When MSB of the result is 1, it tums on.

Example.1  When you do the BIN subtraction by the data length of 2 words
The value of register (D001 and D00O) is subtracted from the value of register (D011 and DO10). The difference is
stored in register (D101 and D100).

000 FLOZZ oion ooin noon » i
m i b1 = 0z pa Data of low-order 1 word is subtracted.

FLozz | Diod ootd oood . .
L (EIN 01 4= D02 — D3-C Data of high-order 1 word is subtracted.

Note) When borrow is generated by operating FL23, operation result is not correct.
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5. Arithmetic operation instruction

Fx024| BIN multiplication (Unsigned)

Argument
Symbol Code Ag1 | Ag2 | Ag.3 | |®ooo FLOZ4 | D105 DO4F  DO1B
D1 D2 D3 ’—H—(BIN)—( 01 4= D02 =% D3
BIN Fx024 | d1 | d2 | d3
K2 K3

The BIN data of the register shown | When input X000 is tumed on, the product of BIN
in Ag.2 is multiplied to the BIN data | data of register DO1B and data of register DO4F is
Function of the register shown in Ag.3. The | requested. The result is stored in 2Words of register
result is stored in register (2Words) | D106 and D105.

that Ag.1 shows.

operation %

D1,D1+ D2 D3| D04F:(5130)  |ojojo1]o]1]o[o[ofojolol1fol1]o]
Contentof | g\ |,d1 ,d1+11:| ~[ dfj x[ d3]
K3

Range of use of | D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :Allregister | DO1B:(44) lo[olojo[ofolojofolol1 /o] ]1]o[o]

R I - | D2 (Directregister) :All register l
angeAg.zuseo d2 (Indirect _register) :All register MSB LSB
12 Constant:0~65535 D106 ololololoolojofooololofoft 1]

D3 (Directregister) :All register
d3 (Indirect register) :Allregister | D105:(225720) [o[1]1[1]olo[o]1]1]o[1]1]1]olo]o]

Range of use of
Ag.3

K3 Constant:0~65535

- | Contents of | Operation resutt (D106: A1 Words, D105: iz Words)
& | Ag.1
3 antents of | There is no change. Even when byte register is specified for register D1,
E Ag.2 data is stored as 4 bytes longs.
%’- Contents of | There is no change.
S | Ag.3

Flag There is no change.

Example.1  When registers D1, D2, D3 are byte register

Kono FLOZ4 | ROZL  ®01L  EOOH
[E— T D1 4= DZ # D3

X01L (100) X EOOH (50) — R04Hand R04L, RO3H and RO3L (5000)

This instruction cannot BIN multiplication with the sign.
Please execute the BIN multiplication with the signed by the F > 103 instruction.
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5. Arithmetic operation instruction

Fx025| BIN division (Unsigned)
Argument
Symbol Code Ag1 | Ag2 | Ag3 XKoo FLO2S | DOOS D101 DOSF
D1 D2 D3 ’—{ I—(Elﬂ)—‘ 01 4= D02 . D3
BIN Fx025 | d1 | d2 | d3
K2 K3
The 2 words length BIN data of the | When input X000 is tumed on, the 2Words data of
register that Ag.2 shows is divided with | register D101 and D100 is divided with the BIN data
Function BIN data of the register that Ag.3 | of register DOSF. The quotient of the result is stored in
shows. The quotient and the remainder | register D0O05. The remainder is stored in DOO6.
are stored in the register that Ag.1
shows. D102 blojoloolojolojo[t1jopoloof1]
D1 D2,D2+1 D3 (High-order)
BIN |dl|— |d2d2+1 || d3 D101:(6362145) 0Jojo[1]o}1|ojolofo]1]o[ofolo]1]
Content of K2 K
operation 3 (Low-order)
D1+1 (remainder) /
d1+1
Range of use | D1 (Directregister) :All register DO5F:(22018)  o/1]ojo}1[o[1]1]o]o[olojolo]1]o]
of Ag.1 d1 (Indirect register) :All register
D2 (Directregister) :All register L
Range of use d2 (Indirect register) :All register MSB LSB
f Ag.2 : :
of Ag K2 Constant:0~ 65535 D(Ogio(tifr% oloojojojoo]1]o]ol1ololojo]o]
Range of use | Do (Directregisten :All register D006:(20961) (o[t foftfolofolt[1[1 ] olofolof]
of Ag3 d3 (Indirect register) :All register (Remainder)
K3 Constant:0~65535
> | Contents | Operation result Even if byte register is specified, register D2 is divided
@ | of Ag.1 as 2Words data.
o | Contents | There is no change.
8 | of Ag2
g | Contents | There is no change.
5 | of Ag.3
Flag A002:When the quotient exceeds 63555, it
tuns on.
Example.1  Whenregisters D1, D2, D3 are byte register
XD FLO2Z5 | R10L  ROSL  XOIL
|—(BIN)—‘ D1 4= D2 o D3

R10Hand R10L (Quotient)
R11Hand R11L (Remainder)

RO6H and RO6L, RO5Hand RO5L  ~ X01L  —
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5. Arithmetic operation instruction

Fx026| BCD addition

Argument
Symbol Code Ag1 | Ag2 | Ag3 | |xoon FLOZE | D010 D011 D092
D1 D2 D3 ’_H—(B':U)—‘ 01 4= 02 <+ D03
BCD F %026 d1 d2 d3
K2 K3

The BCD data of the register that Ag.2 | When input X000 is tumed on, the sum of the data of
shows, the BCD data of the register that | register D011 and the BCD data of register D012 is

Function Ag.3 shows are added and are stored | requested. The result is stored in register D010.
in the register that Ag.1 shows. | |o| | | |0| | | |o| | | |0| | |
D1 D2 D3 D011:(3130H)  |ojo|1|1/0jo[0|1|0f0]1]1/0j0[0[0
%"pgﬁgg‘r’f BC[{ d1] <—[d2 J + {dS J .\
K2 K3
Range of use | D1 (Directregister) :All register
of Ag1 | d1 (ndirectregister) :All register D012:8375H)  |1]ojojofojol1[1]o]1[1]1o[1]ol1]
R ¢ D2 (Directregister) :All register ¢
ag?ig 2use d2 (Indirect register) :All register MSB LSB
12 Constant0=9999 DO10:1505H)  folofo[t[o[1[o[1[o[olofofo[1fol1]
Range of use D3 (Directregister) :All register
v d3 (Indirect register) :All register A000:

ofAg3 | 3 Constant0~9999

Contents | Operation result o ) )
When byte register is used for register D1, the sumin

of Ag.1
> Coﬁgt}ents There is no change. low-order 1 byte is stored in D1. High-order 1 byte is
8 | of Ag.2 disregarded.
-§ Contents | There is no change.
o | of Ag.3
§" Canyflag | A000:When carrying is caused in the resul, it

tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag A007:When MSB of the result is 1, it tums on.

Example.1  When register D1, D2 are byte register
xonn FLOZE RO1L EQaL RO3H
ECD o1 oz Ik
: ’—‘ - * The BCD data of EO5L and R03H is added, and low-order 1

byte is stored in RO1L.

EO5L + RO3H — RO1L
5 9 8 1 4 0
o[1]o]1[1]o[0]1 1JoJoJo[o]o[o0[1 0[1]oJojo]o]o]0
AQOO:OFF

Even if carry is generated (The operation result is 100 or more) when all registers are byte registers, AOOO is not

tumed on.
When register D2 or D3 is byte register, it is operated as word register that high rank 1 byte is 0.
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5. Arithmetic operation instruction

Fx027| BCD addition (with carry)
Argument
Symbol Code Ag1 | Ag2 | Ag3 XKoo FLO27 | DO1A  DOZE  DO3F
D1 D2 D3 ’—{ I—(ECD)—‘ 01 «#= D02 4+ D3+C
BCD F * 027 d1 d2 | d3
K2 K3
The BCD data of the register that Ag.2 | When input X000 is tumed on, the data of register
shows, the BCD data of the register that | D02B, the BCD data of register DO3F, and carry flag
Function Ag.3 shows, and carmry flag (AOOO) are | are added. The result is stored in register DO1A.
added in BCD, and is stored in the
register that Ag.1 shows. Do2B:(1274H)  [ofojo}1]ojo/1]olof1]1]1]o}1jolo]
D1 D2 D3
Contentof | pop 41| o d2 |+ 3| +C +
operation K2 K3
Range ofuse | D1 (Directregister) :All register DO3F:(3745H)  |ojol1]1)o[1]1]1/0]1]ololo]1]o]1]
of Ag.1 d1 (Indirect register) :All register n
D2 (Directregister) :All register )
Raggi;);use d2 (Indirect register) :All register ADQO:
' K2 Constant:0~9999 ¢
Rance of use D3 (Directregister) :All register MSB LSB
ngl Ag3 d3 (Indirect register) :All register D01A:(5020H) |0|1 |0|1 |0 |0|0 |0 |0 |0|1 |0|0 |0|0 |0|
K3 Constant:0~9999
3 | Contents | Operation result A0OO: o]
f of Ag.1
o | Contents | There is no change.
E of Ag.2 When byte register is used for register D1, the sumin
%’. Contents | There is no change. low-order 1 byte is stored in D1. High-order 1 byte is
3 | of Ag.3 disregarded.
Canyflag | A000:When carrying is caused in the resul, it
tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag AD07:When MSB of the result is 1, it tums on.
Example.1  When you add BCD more than 4 shapes
””?”_ F;ggﬁ ”é?” - ”gg” N ”g;” Register (D001 and D000) and register (D011 and
DO010) is added. The result is stored in register (D101
FLo2? | D101 Dooi 0O1d
L —ECD D1 #= D2 + D3+C and D100).

Addition of high-order 4 digits (FL027)

Computing range: 0~99999999

Addition of low-order 4 digits (FL026)

D001 0037H D000  8320H 378320H

D011 0542H D010  7495H 5427495H
+) A0GO 1 + +

D101 0580H \ D100  5815H 5805815H

A000 0 A000 1
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5. Arithmetic operation instruction

Fx028| BCD subtraction

Argument
Symbol Code
y Ag1 | Ag2 | Ag3 K000 FLOZ& | D033 DO2F D031
D1 D2 D3 |—(Bcn,—{ D1 4= D2 — D3
BCD F *x (028 d1 d2 d3
K2 K3
The BCD data of the register shown in | When input X000 is turned on, the BCD data of
Function Ag.3 is subtracted fromthe BCD data of | register D031 is subtracted from data of register
the register shown in Ag.2. The result is | DO2F. The difference is stored in register DO33.
stored in the register that Ag.1 shows. | | | | | |0| | | |0| | | | | | |
D1 D2 D3 DO2F:(7814H)  |o|1]1]1]1/0/0/00j0j0|1]0[1/0]0
%"pgﬁgg‘r’f BC[{ d1] - {dZ J—{ d3 J
K2 K3 -
Range of use | D1 (Directregister) :All register
of Ag1 | d1 (Indirect register) :Alregister D031:(3972H)  {ofol1[1[1folo[1/o[1]1]1]ofo[1]o]
D2 (Directregister) :All register
Raggi;);use d2 (Indirect register) :All register MSB ¢ LSB
12 Constant0~99%9 ___ D033(3842H)  [ojo[1[1]1 olofofot[ojo[o[o] o]
N ¢ D3 (Directregister) :All register
ar;gf]i; 3use d3 (Indirect register) :All register A000: @
' K3 Constant:0~9999
3> | Contents | Operation resuit
@ | of Ag.1
o | Contents | There is no change. When byte register is used for register D1, the sumin
'E_E of Ag.2 low-order 1 byte is stored in D1. High-order 1 byte is
%’- Contents | There is no change. disregarded.
2 | of Ag.3
Canyflag | A000:When carrying is caused in the resul, it
tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag A007:When MSB of the result is 1, it tums on.
Example.1  When register D1, D2 are byte register
oo FLOZg YOaL ®O2H EOIL The BCD data of X02H is subtracted from EO1L.
|—cacn,—{ Ol += D2 - D3 The difference is stored in YOAL.
X02H — EO1L —> Y04L
3 8 5 6 8 2
olo[1]1][1]o]0]0O o[1]o]1]0[1]1]0 1]0Jo]oJo]o]1]0

When all registers are byte registers, even if the digit fall is generated, carry
AO00 is not turned on.
Example.2 When the Words register exists together to byte register

Xooo FLOZS | ‘Y04H Mozl noovy A000:OFF
b {ECD 01 4= D02 - D3
’_{ ,—{ High-order 2 digits are disregarded.
X02L — D007 YO04H
5 1 1 0 3 2 1 9

0[1]o[1]o]0]0]1 0JoJo[1]o[o[o[o[oJo[1]1[o]o[1[0]  ™[oJoJo[1[1]0]0]1
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5. Arithmetic operation instruction

BCD subtraction (with borrow)

F>*029
Argument
Symbol Code
y Ag1 | Ag2 | Ag3 K000 FLOZY | DOS4 D043 DOTY
D1 D2 D3 |—(Bcn,—{ D1 4= D2 - D3-L
BCD F %029 d1 d2 d3
K2 K3
The BCD data and carry flag of the | When input X000 is turned on, the BCD data and
register that Ag.3 shows are subtracted | carry flag of register DO77 are subtracted from the
Function from the BCD data of the register that | data of register D043. The difference is stored in
Ag.2 shows. The result is stored in the | register D054.
register that Ag.1 shows. | | | | | | | | | |0| | | | | | |
DT} ( D2 D3 D043:(6435H)  |0]1]1]0[o[1]0]ojojo[1]1[o[1]0]1
%"pgzgg‘r’]f BCE{ d1}<—{ 2 J { d3} —C
K2 K3 -
Range of use | D1 (Directregister) :All register
of Ag.1 d1 (Indirect register) :All register | D077:(1268H) lolojo]1jojo[1]ofo]1[1]o[1 ojojo]
D2 (Directregister) :All register
Range of use @ (ndi . Al redi —
of Ag2 ndirect register) :All register AQOO:
K2 Constant:0~9999
N ¢ D3 (Directregister) :All register ¢
ar;g&g 3use d3 (Indirect register) :All register MSB LSB
' K3 Constant:0~9999 D054:(5166H) |0|1 |0|1 |0 |0|0|1 |0|1 |1 |0|0|1 |1 |0|
3 | Contents | Operation resuit
f of Ag.1 A0QO0: @
o | Contents | There is no change.
B | of Ag2
%’. Contents | There is no change. When byte register is used for register D1, low-order
3 | of Ag.3 1 byte of result is stored in D1. High-order 1 byte is
Carryflag | ADOO:When carrying is caused in the result, it | disregarded.
tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag AD07:When MSB of the result is 1, it tums on.
Example.1  When you subtract BCD of 4 digits or more

The value of register (D001 and DO0O) is subtracted from the value of register (D011 and D010), and the difference
is stored in register (D101 and D100).

The data of low-order 4 digits is subtracted.

snoo FLOZE o1an ootn ooan
———ECD D1 4= DZ - D% _ o
The data of high-order 4 digits is subtracted.
FLOZ9 | D101 DO11 DO
L——ECD 01 4m D2 — DE-C

Subtraction of four high-order digits (FL0O29)  Subtraction of four low-order digits (FL028)

D011 0075H D010 1375H 751375H

D001 0031H D000  8143H 318143H
—) A000 1 - )

D101 0043H '\ D100 3232H 433232H

A000 0 A00O 1

Note) When borrow is generated by operating FL29, operation result is not correct.
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5. Arithmetic operation instruction

F*030| BCD multiplication
Argument
Symbol Code
Y Agl | Ag2 | Ag3 X000 FLOSO | DOSS D042 D040
D1 D2 D3 |—(BED)—‘ 01 4= D2 % D3
BCD F*030| d1 | d2 | d3
K2 K3
. When input X000 is turned on, the product of BCD
The BC.D data_ o.f the register shown data of register D042 and register D040 is requested.
in Ag.2 is multiplied to the BCD data T it is stored in 2Words of redister D056 and
Function of the register shown in Ag.3.The D0e55resu IS stored In VYords ot register an
result is stored in register (2Words) '
that Ag.1 shows. .
D1 DI+ 55 53] D042:(500H) 0jojojofo1]o[1]o]ojojojojojo]o]
Contentof | gop g1 g1+1 | —| d2| x| d3 %
operation K2 K3
D1 (Directregister) :All register D040:(254H
Range of use of (Direct register) :Alregs (254H) oolofoofo[t}olo[t]o[tfo]1o)o]
Ag.1 d1 (Indirect register) :All register l
. . - MSB LSB
D2 (Directregister) :All register
D056
Range of use of | d2 (Indirect register) :All register |0|0|0|0|0|0|0|0|0|0b|1 |0|O|1 |0|
Ag.2 K2 Constant:0~9999 D055:(127000H)  o[1}1]1]oJoblojojoojolojofo]o]
D3 (Directregister) :All register DO056:High-order word
D055:Low-order word

Range of use of
Ag.3

d3 (Indirect register) :All register
K3 Constant:0~9999

Even if byte register is specified for register D1, it
stores it as 4 bytes longs Data.

Contents of
Ag.1

Operation result

Contents of
Ag.2

There is no change.

Contents of
Ag.3

uogelado Jayy

There is no change.

Flag

There is no change.

Example.1

s0onn

FLOS0
b——{BCD

When registers D1, D2, D3 are byte register

oot
o

ROGL
- 02 %

s01H
1]

RO6L (12H) X XO01H (34H) — D002 and D001 (408H)
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5. Arithmetic operation instruction

Fx031| BCD division
Argument
Symbol Code Ag1 | Ag2 | Ag3 ®ono FLOZ1 | DOBO D085 DO2F
D1 D2 D3 }—( I—(BCD)—{ 01 4= D2 . D3
BCD F*031| d1 | d2 | d3
K2 K3
The 2words length BCD data of | When input X000 is turned on, the 2Words data of
register that Ag.2 shows is divided | register D036 and D035 is divided with the BCD data
Function with the BCD data of the register | of register DO2F. The quotient is stored in register
that Ag.3 shows. The quotient and | DO60 and the remainder is stored in D061.
the remainder are stored in the
register that Ag.1 shows. D036 olojolololololofo]1]1]olo]1]olo
D1 D2,D2+1 D3 (High-order)
BCD| d1|—| d2,d2+1 || d3 || D035:645071H) [o[1lo]1fofofololo[1fi]1]ololof1]
Content of
operation K2 K3 (Low-order)
D1+1 (Remainder) /
d1+1
Range of use of | D1 (Directregister) :All register DO2F:(375H) ololojojojol1tfol1]1}1/o]1]of1]
Ag1 d1 (Indirect register) :All register
D2 (Directregister) :All regist ,l
oot |7 S Ao
Ag.2 ' D060:(1720H
9 K2 Constant0~99999 07200 olojo[1)o[11[1loolt/olojofolo]
Range of use of | Do ‘Directregsten Al register | pog1:(71H) lolololojololololof[11]olofol1]
Ag3 d3 (Indirect register) :All register (Remainder)
K3 Constant:0~9999
Contents  of | Operation result Even if byte register is specified, register D2 is divided
> | Ag1 as 2Words data.
@ | Contents of | There is no change.
.§ Ag.2
3 | Contents of | There is no change.
& | Ag.3
> Flag AD02: When quotient exceeds 9999, it
turns it on.
Example.1  When registers D1, D2, D3 is byte register.

xoon
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FLOS1
b——(ECD

R04H
1]

YOIl
01

K0zl

oz

- ~

X02HandX02L  RO4H — YO

5H and YO5L (Quotient)
Y06H and YO6L (Remainder)




6. Logical operation instruction

6. Logical operation instruction

Range of use of

D3 (Directregister) :All register
d3 (Indirect register) :All register

F*032| Logical product
Argument
Symbol Code Ag1 | Ag2 | Ag3 xo0q FLOgZ | 0000 DOO1 nooz
D1 D2 D3 |—(nuu,—{ D1 4= D2 & D3
AND F*032| di | d2 | d3
K2 K3
The logical product of data of the | When input X000 is tumed on, the logical product of
register that Ag.2 shows and data of | data of register D001 and data of register D002 is
Function the register that Ag.3 shows is | requested. The resultis stored in register DOOO.
requested. The result is stored in the
register that Ag.1 shows.
D001:(1564H
Content of { dDj} _ ﬁa A[dgi* J (1564H)  jolojo[1)oftjo[1}ol[tlolo[1 0lo]
operation
K2 K3 N
Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register D002:(00FFH) |0|0|0 |0|0 |0|0|0|1 |1|1 |1|1 |1 |1 |1|
R ; ;| D2 (Direct register) :All register ¢
angeAgzuseo d2 (Indirect register) :All register
K2 Constant:-32768~32767 D000:(0064H)  [0]ojojojojojolojol1[1]olol1l0jo]

Ag.3
9 K3 Constant-32768~32767
3 | Contents of | Operation resut When byte register is used for register D1, low-order
ZF | Ag1 1 byte of operation result is stored in D1. High-order 1
o | Contents of | There is no change. byte is disregarded.
8 | Ag2
5 | Contents of | There is no change.
S | Ag.3
Flag There is no change.
Example.1  When registers D1, D2, D3 are byte register
X000 FLDEZ’—{ ROSH  ®0ZL wDSH
B {AKD D1 4= 02 & D3
X02L A YO5H —> RO3H
79 198 70
o[1]ojo[1]1]1]1 1[1]o]o]0[1][1]0 o[1]oo]o[1]1]0
Logical product ‘ Truth value A B| C
0 0|0
A 1 0] 0
B DC 0 | 1[0
1 1 1
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6. Logical operation instruction

F*033| Logical addition
Argument
Symbol Code Ag1 | Ag2 | Ag3 xoon FLOZZ | D1OF D110 D112
D1 D2 D3 ’—H—(DH;—{ D1 4= D2 | D3
OR F*(033 | d1 d2 d3
K2 K3
The logical add of data of the | When input X000 is turned on, the logical add of the
register that Ag.2 shows and data of | data of register D110 and the data of register D112 is
Function the register that Ag.3 shows is | requested. The result is stored in register D10F.
requested. The result is stored in the
register that Ag.1 shows. | |0| | | | | | | | | | | | | | |
D1 D2 D3 D110:(3564H)  |0jo|1[1]0[1/0[1]0[1]1]0j0[1]0[0
ot [t | =[] v &
K2 K3 V
Range of use of | D1 (Directregister) :All register
D112:(80A5H)  |1/ojojojololojol1]o]1|ofo]1]o]1]

Ag.1

d1 (Indirect register) :All register

Range of use of
Ag.2

D2 (Directregister) :All register
d2 (Indirect register) :All register
K2 Constant:-32768~32767

Range of use of

D3 (Directregister) :All register
d3 (Indirect register) :All register

v

D10F:B5E5H)  [1)ol1]1Jol1]oj1]1]1]1]ofo]1]o]1]

Ag3 K3 Constant:--32768~32767 When byte register is used for register D1, low-order
3 | Contents of | Operation resut 1 byte of result is stored in D1.High-order 1 byte is
E Ag.1 disregarded.
o | Contents of | There is no change.
B | Ag2
%’- Contents of | There is no change.
S | Ag.3
Flag There is no change.
Example.1  When registers D1, D2, D3 are byte register

woon

FLO23 | FRO3L
— ¢ OR 01

EOOH ¥o4L
= 02 | D3

EOOH
146
1JoJo[1]o]o[1]0

Logical add |

Truth value

A
B Cc

A
0
1
0
1

ala|lolo|m

C
0
1
1
1
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151
1[o]o[1]0[1[1]1

X04L
21
olofo[1]o]1]0]1
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6. Logical operation instruction

Fx034| Exclusive logical add
Argument
Symbol Code Ag1 | Ag2 | Ag3 XKoo FLOZ4 | 010D D108 D102
D1 D2 D3 ’—{ I—(EUH)—{ 01 4= D2 ™ D3
AND Fx034 | d1 d2 d3
K2 K3
The exclusive logical add of the data | When input X000 is tumed on, the exclusive logical
of the register that Ag.2 shows and | add of the data of register D103 and data of register
Function the register that Ag.3 shows is| D102 is requested. The result is stored in register
requested. The result is stored in the | D10D.
register that Ag.1 shows.
Content of D1 D2 D3
ntent o Al |« |d2 |@| d3 D103:(1564H)  |ojoo]1]of1/o]1]of1]1]olof1lolo]
operation KD K3
Range of use of | D1 (Directregister) :All register @
Ag.1 d1 (Indirect register) :All register
D102:(80A5H)  [1]ojojolofojofol1[o]1/olo}1 /ol ]

Range of use of
Ag.2

D2 (Directregister) :All register
d2 (Indirect register) :All register
K2 Constant:-32768~32767

Range of use of

D3 (Directregister) :All register
d3 (Indirect register) :All register

v

D10D:95C1H) [1/ojo[1]ol1]ol1]1]1]olofololo]1]

Ag.3
9 K3 Constant:-32768~32767
3> | Contents of | Operation result ] ] ]
ZF | Ag.1 When byte register is used for register D1, low-order
o | Contents of | There is no change. 1 byte of result is stored in D1. High-order byte is
'E_E Ag2 disregarded.
%’- Contents of | There is no change.
S | Ag.3
Flag There is no change.
Example.1  When registers D1, D2, D3 are byte register

oo FLOZ4
—— (%0R 04

ROZH
Dz

xoiL
nz

Y0O5H
-

X01L
79
o[1]o[o[1][1]1]1

®

Exclusive logicaladd | Truth value

A S
B_ C

~|o|~|o|>
AAoow
o|=|=|oln
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70
1]oJo[o[1]o][0[1

RO3H —>
198

1[1]o]ofo[1][1]0




7. Operation instruction

/. QOperation instruction

F*035] Increment
Argument
Symbol Code Ag1 | Ag2 | Ag3 xo0q FEO3S | D015
D1 |—(|m:,—{ 01 4= D1 4+ 1
INC F%035 | g1
1 is added to the value of register
Function that Ag.1 shows. The result is stored | When input X000 stands up for tuming on from
in the register that Ag.1 shows. tumning off, 1 is added to the value of DO15.
D1 D1
Conte?t of a1l | +1 = d1 Before operation
operation D015:(2329)  [oJojojo]1folo]1]ojojo[1]1Jolo[1]
Range of use of | D1 (Directregister) :All register A y
Ag1 d1 (Indirect register) :All register er operation
o 3 [ Contents | Operation resu D015:(2330)  plojofoft[ofo[tfo[ofo[t]t]o]1[o]
(CRN0) of Ag.1 . . "
g Contents | There is no change. The worQs reglster isa ran-ge. of (-32768~32767).
S of Ag.2 Byte register is operated within the range of (0~255).
Flag There is no change.
F*036| Decrement
Argument
Symbol Code Ag1 | Ag2 | Ag3 xo0q FEO3E | D070
D1 |—(nEc,—{ 01 4= D1 — 1
DEC | F#*036| g
1 is subtracted from the value of the
Function register that Ag.1 shows. The result | When input X000 stands up for tuming on from
is stored in the register that Ag.1 | tuming off, 1 is subtracted fromregister DO70.
shows.
D1 D1 Before operation
Conteri of ( it ] 1 - { dt J D070:3140)  [opolofo[t[1jofoloftololofiofo]
operation
Range of use of | D1 (Directregister) :All register Alter (?peration
Ag-1 d1 (Indirect register) :All register D070:(3139) |O |0 |O |0|1 |1 |0 |0|0|1 |0 |0|0 |0|1 |1|
% g\}gr;tents of | Operation result The Words register is a range of (-32768~32767).
o | Contents of | There is no change. Byte register is operated within the range of (0~255).
8 | Ag2
§- Flag There is no change.
Example.1  Addition and subtraction counter
sooo FEOZ3 oooo
(Nl 0 = D+ When X000 stands up for tuming on from turning off, 1 is
Koot FEQ3E | D000 added to value of register DO0O.
——— ¢DEC 01 4= 01 — 1
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subtracted from register DOOO.




8. Comparison instruction

8. Comparison instruction

Range of use of

Ag1

d1 (Indirect register) :All register
K1 Constant:0~65535

Range of use of

Ag.2

D2 (Directregister) :All register
d2 (Indirect register) :All register
K2 Constant:0~65535

Range of use of

B3 Relay

Fx037] Comparison (Unsigned)
Argument
Symbol Code
y Ag1 | Ag2 | Ag3 X000 FLO37 | D100 DOOS  ROSO
D1 D2 B3 |—(cmp,—{ D1 & D2 =% B3
CMP F*x037 | di | d2
K1 K2
The BIN data of the register that | When input X000 is turned on, the BIN data of
Ag.1 shows is compared with the | register D100 is compared with the BIN data of
Function BIN data of the register that Ag.2 | register DO05.The result is stored in RO50 and R051.
shows. The result is stored in the
ToTy o ObloB B BB ToBbH
D1 D2 D100:(2339)  |0jojojoj1/0[0|1]0/0[1]0j0j0]1 |1
Conte?t of dl lela | B3
operation K1 K2 MSB LSB
D1 (Directregister) :All register D005:(9752)  jojol1]olo[1]1o[ojo[o[1t]oolo]

v

RO50:ON, R051:0OFF

Ag.3 Al relay (Even number address) When the BCD data is compared, D1 and D2 are
> | Contents of | There is no change. considered the BIN data and compared.
& | Ag.1
3 antents of | There is no change. When byte register is used, registers are compared
8 Ag.2 as a word register in which high-order 1 byte is
& |Contents of | [ Relay ON OFF || assumedtobe 0.
® | Ag3 B3 Ag.1=Ag.2 | Ag.1>Ag.2
B3+1 | Ag.1=Ag.2 | Ag.1#Ag.2
Flag There is no change.
Example.1  When register D2 is byte register
xooo FLOZT oioo ROzH Ri00
}_H—(cmp)—( 01 & D02 =4 B3
D100 RO2H Result | R100 | R101
72 202
oJo[o]oJoJofo]o]o]1 o0 [t o[o]o] | A[Ao[o[1jolt[o]| < | N | OFF
202 202 _
o[o[ololo]ooo [1]4]0]o[4]o]4[0| | ATATolo[o[a[0]| — | ON | N
2304 174
o[olofoli]o]o]1]ojoolololololo] | [lofol a0l ~ | ©FF | OF
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8. Comparison instruction

F*038] Comparison (Signed)
Argument
Symbol Code Ag1 | Ag2 | Ag3 %000 FLOSS | DOOD  DOO1  ROOO
D1 D2 B3 }—H—(cmp)—‘ Dl & D2 5 = E3
CMP F*x038 | di | d2
K1 K2
The BIN data of the register that | When input X000 is turned on, the BIN data of
Ag.1 shows is compared with the | register D000 is compared with the BIN data of
Function BIN data of the register that Ag.2 | register DOO1.
shows. The result is stored in the | The result is stored in RO00 and RO01.
relay that Ag.3 shows.
¢ D1 D2
Content o dt|e|le |- B3 D000:(3140)  [ofoJoJo[1[toJoloft [o[olo]t [oJo]
operation K1 |s K2 |s

Range of use of

Ag.1

D1 (Directregister) :All register
d1 (Indirect register) :All register
K1 Constant:-32768~32767

Range of use of

Ag.2

D2 (Directregister) :All register
d2 (Indirect register) :All register
K2 Constant:-32768~32767

Range of use of

B3 Relay

MSB LSB
lolojof1[1]o[ofofo}1[1]o[olo[o}1]

v

RO00:ON, R001:0OFF

D001:(6241)

Ag.3 :All relay (Even number address) When byte register is used, registers are compared
3 | Contents of | There is no change. as a word register in which high-order 1 byte is
Z | Ag1 assumed to be 0.
o | Contents of | Thereis no change. )
B Ag.2 Please do not execute the comparison of BCD data.
%r’- Contents of | | Relay ON OFF
> | Ag3 B3 Ag1=Ag2 | Ag.1>Ag.2
B3+1 | Ag.1=Ag.2 | Ag.1#Ag.2
Flag There is no change.
Example.1  When register D2 is bite register

woon

FLOSS
—{CHP 01

noia ROZH RO10

& 02 5 = E3

D018 RO3H Resutt | R0O10 | ROT1
1|1|1|1|1|1|1|1-7|:1))|0|1|1|o|1|1|1 1|0|o|11|5$|o|o|1 < | ON | OFF
AERERERERERE |'11|751|1 lo[1[o]o[1]0 1|0|1|1£|;?|0|0|0 < | ON | OFF
111111 |O|0|1|-?1|‘110|0|1|1|1|1 [0]0 0|1|0|f3|36|0|1|1 < ON | OFF
0|0|0|0IOIOIOISCI)?|1|0|0|1|1|1|0 1|1|o|%(|)$|1|1|0 = | ON | ON
o[ol oot [1TooTrool| | [Tefo el > | OF | OFF
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9. Operation instruction

9. Operation instruction

F*039] Square root (Unsigned)
Argument
Symbol Code
y Ag1 | Ag2 | Ag3 X000 FLO39 | D11 D10F
D1 D2 ——(seR 0 4= D2
SQR |Fx*039| 01 | D2 ”{
Square root of the BIN data of the
Function register that Ag2 shows is| Wheninput X000 is tumed on, the square root of the
requested. The result is stored in the | BIN data of register D10F is requested. The result is
register that Ag.1 shows. stored in register D11B.
Content of D1 D2
operation [ d1 J - [ a2 } D10F:6561)  [0]oo]1]1]olo]1]1]o}1]olojolo]1]
Range of use of | D1 (Directregister) :All register
Ag1 d1 (Indirect register) :All register L
Range of use of | D2 (Directregister) :All register D11B:(81) |O |0|0 |O|0 |0 |O |0 |O |1 |0 |1 |0 |0 |O |1 |
Ag.2 d2 (Indirect register) :All register
o = Contents | Operation result
® @ | of Ag1 _ The round down is done to the numerical value below
%Or’. Contents | There is no change. the decimal point of the square root.
S | ofAg2
Flag There is no change.

Example.1  When register D2 is byte register

}_:'::IIDEI FLUBS’—{ ooin RO3L
—{5UR 01 = D2
RO3L . D010
217 14
1]1]0[1[1]0]0[1 ojojoJojo]oJo[o]ofo[oJo[1[1]1]0

Example.2 When register D1 is byte register

oo FLDES’—{ ROoL oD10F
—{ 50k 01 4= D2
D10F —> ROOL
6562 81
olojo[1]1]oJo[1]1]o[1]ofo]o]1]0 o[1]o]1]o]o]0]1
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10, Shift instruction

10, Shift instruction

Fx040| Arithmetic left shift
Argument
Symbol Code
Y Agl | Ag2 | A3 | |xooo FEOAD | ROZW
D1 ——=LA D1 c g 0
SLA | F%040| g1 ”{
The value of the most significant bit
(MSB) of the register that Ag.1 | When input X000 stands up for tuming on from
Function shows is set in carry flag, and the left | tuming off, the value of MSB of register RO2W is set
shifts by 1 bit, and O sets of the least | in AO0O, and after the left shifts of 1 bit, O is set in
significant bit (LSB). LSB.
D1
Content of C — d1 | <o Before operation
operation AD00  MSB <« LSB
Range of use of | D1 (Directregister) :All register RO2W: @4—h lojo}1]o[tfo[1]olt[1|oloftlol1]
Ag.1 d1 (Indirect register) :All register L
3> | Contents of | Data shifted to the left of 1 bit Aft i
g | Ag1 TR0 MSB LSB
o [ Flag AOOO:MSB of Ag.1 before it shifts ROZW:
§ A006 and A007:There is no change. ' lolo[1]olt]o]1]o[1]1]ofo[t|o[1]o]
§' When byte register is used for register D1, left shift is
done as 1 word data assumed that a high-order byte
is 0.
Example.1  When register D1 is byte register
oo FEODAD | ROOL
f————5LA ,—{ 01 c e O Data of ROOL shifts left, and LSB is adjusted to 0.
ROOL ROOL
A00O —®»  A000 70

1]0[1]0]0[1[1]1

Example.2 Example as 1Words shift register

xonn

Rooo

o[1]o]o[1]1]1]0

o

R Data input
xooi FEOA0D Roow
[N 01« O Shift input
xonz FEODZ ROOw
F———(CLR it += " Resetinput
Datainput X000 [ ]
shitinput - X001 [ L[ L[ LI LT LI L) L] L LI LT
Reset X002 [
Shift1 ROO | | BE
Shift2 ROOT
Shift3 R002
Shift4 R003
shifts R004 [ ]
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10, Shift instruction

Fx041| Left rotate
Argument
Symbol Cod
ym oce Ag1 | Ag2 | Ag3 xooo FEO41 | ROMW
D1 —— < FL 01 G & ¢
RL F*x041 | 44 '—{
The value of the MSB of the register
that Ag.1 shows is set in the camry | When input X000 stands up for tuming on from
Function flag. After the left shifts of 1 bit, the | turing off, the value of MSB of register RO2W is set
value of the camry flag before it| in AOOO. Data is set and after the left shifts of one bit,
operates is setin the LSB. the value of AO0O before it operatesiit is setin LSB.
Co f D1
nten_to C «— d1 |« C Before operation
operation AOO0  MSB LSB

Range of use of

D1 (Directregister) :All register

4_
ROTW: @4—11 lolo[1ofifo[1of1[t]oofto]1]
4

Ag.1 d1 (Indirect register) :All register
% 2grjltents of | Data shifted to the left of 1 bit After operation +
o | Flag A000:MSB of Ag.1 before it shifts ROTW: A000_ - MSB LSB
L A0S and A0O7There is no change. : lolo[1/o[1 o[t o[ |10l ol o]
§' When byte register is used for register D1, a left shift
is done as 1 word data assumed that a high-order
byte is 0.
Example.1  When it shifts to the left more than one word
Kooo FEDAD | ROEW
[N O cog 0 Low-order 1 Word is shifted to the left.
FED41 | Ro7w
L ¢RL O1C &« ¢

Example,2  Example as 2 Words shift register

High-order 1 Word is rotate to the left

saan Roan
— Data input
oo FEO 40 Roat
M BbP——5LA{ 01 C &« 0 Shift input
FEO A1 Ro1W
L [ RL —~ D1 C « C
saoz FEOO% Roat .
— ————CLE 01 4= 0 Resetinput
FEOO% Ro1W
L YCLR— D1 4= 0
Data input X000
Shiftinput X001 L
Reset X002
Shift1 RO00 | [ ]
Shift2 ROOT |
Shift3 R002
Shift4 R003
Shifts R004 [ ]
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10, Shift instruction

Fx042| Right shift
Argument
Symbol Code Ag1 | Ag2 | Ag3 XKoo FED4z | RosW
D1 [T 1o » c
SRL | F*042| . ’_ ’_‘
The value of the LSB of the register
Functi that Ag.1 shows is set in carry flag, | When input X000 stands up for tuming on from
unction and after a right shift 1 bit, 0 is set in | tuming off, The value of LSB of register RO5W is set
MSB. in AOOO, and after a right shift 1 bit, O is set in MSB.
D1
Content of 0— dll=c Before operation
operation MSB LSB A000
Range of use of | D1 (Directregister) :All register ROSW: olol1]ol1]ol1/o}1]1]ojo}1 o}t o |—>
Ag.1 d1 (Indirect register) :All register
> | Contents of | Data shifted to the right of 1 bit ,
F | Agi After operation
o [Flag AO00:LSB of Ag.1 before it shifts ROSW: MSB LSB AD00
g A006 and A007:There is no change. * [ololo[to[t[o[t[oft[t]olo[tlo[s]  [o]
§' When byte register is used for register D1, a right shift
is done as 1 word data of which 0 is a high-order
byte.
Example.1  When register D1 is byte register
000 FEQAZ2 FO4H
'—(SF‘L'—‘ pro» ¢ Data of R04H is shifted to the right, and MSB is adjusted to O.
R0O4H
AOOD R%‘H AO00
—>
o[1]ofo[1]1[1]0 g o[o[1]o]o[1]1] 1 o]
Example.2 Example as 1 Word interactive shift registers
sona i
L S Data input
Kool W00z FEOAD | ROOW
B st e €0 eft shiftinput
*n0z Fggﬁ_ E?”g > Right shift input
Koo3 FEOOS | ROOW _
L JCLR | D1 4= 0. Resetinput
Data input X000
sntiput  x001 [ L[ LL L L)L L L L L L
Shift drection X002 | | [
Reset X003
Shift1 R000 | |
Shift2 ROO01
~A =
Shift3 R002 ks
A v
Shift4 RO03
v
Shifts R004 s
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10, Shift instruction

Fx043| Right rotate
Argument
Symbol Cod
ym oce Ag1 | Ag2 | Ag3 Kooo FEOA3 | RioW
D1 b—— {RR 01 c 3 C
RR F%043 | g ’H h‘
The value of the LSB of the register | When input X000 stands up for tuming on from
that Ag.1 shows is set in the camry | turning off, the value of LSB of register R10W is set in
Function flag. After data is shifted to the right | AOOO. Data is set and after a right shift 1 bit, the value
of 1 hit, the carry flag before it shifts | of AOOO before it shifts is setin MSB.
to the MSB is set.
D1 Before operation
Contre?it <r)1f c - { d1 } —C MSB —» LSB A000
e ROSW:  folof1fof1 o ol olololtlo>{1]
Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register After operation
S % Contents | Data shifted to the right of 1 bit MSB LSB A000
@ g | ofAg1 ROSW:
z Flag AOO0:LSB of Ag.1 before it shifts [tlolo[tlol1lfllt[1lobftlolt] o]
> ADO6 and AQ07-There is no change. When byte register is used, right rotate is done as 1
word data assumed that a high-order byte is 0.
Example.1  When you want to do a right shift of 1 Word or more : —
%000 FEO4Z | ROAW High-order 1Words is shifted to the right. | Note) To achieve the digit
— ———(%RL D10 % lowering by carry, a right
FEOAZ | ROOW -~ o oh shift previously does the
e Bl e s ¢ Low-order 1Words is shifted to the rotate. high rank.
Example.2 Example as 1Words interactive shift registers
Kooo RODO
S Data input
oo xXooz FEOAD Roow
5LA 01 G
B T « Left shift input
FEO41 | Rotiw
L ¢RL ¥ 010G & ¢
xo0z  FE04Z | RO1W
—(SRL}— 010 » ©
FEOAZ | ROOW Right shift input
L ¢RR 3 01 » ©
KO0s FEODE | Roow
F {———(CLR}{ D1 4= @
| {tlh] ni' « o Resetinpdt
Data input X000
Shift input X001
Shift direction X002 | | |
Reset X003
Shift1 R000 | |
Shift2 R001
Shift3 R002 » . i
Shift4 R003 >
Shits R004 ALY
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10, Shift instruction

Fx044 | Arithmetic right shift
Argument
Symbol Code Ag1 | Ag2 | Ag3 ®0oo FEO44 | DOOS
D1 ————( SRR ,—{ TR R
SRA F*x044 | 44
The value of the LSB of the register
that Ag.1 shows is set in the camry | When input X000 stands up for tuming on from
Function flag. After a right shift 1 bit, the value | turning off, the value of LSB of register D005 is set in
of the MSB before it shifts is set in | AO00. Data is set and after a right shift 1 bit, the value
the MSB again. of MSB before it shifts is set in MSB.
D1
Conten_t of ﬂm J - C Before operation
operation MSB LSB A000

D1 (Directregister) :All register

Range of use of d1 (Indirect register)

—>
D005: m|o|1 jol1]olt]o]1[1[o[o]1]o]t]o 1]

Ag.1 .
:All register
% ggrjltents of | Data shifted to the right of 1 bit After operation
[0} .
o | Flag AO00:LSB of Ag.1 before it shifts DO05: MSB LSBAO00
% A006 and A007:There is no change. * [tl1]o[1folt[o[1o[1[1]oo[1]olt]  [o]
§' When byte register is used, a right shift is done as 1
word data of which O is a high-order byte.
Example.1  The arithmetic right shift of BIN data
i Erpatl Ir v If the arithmetic right shift is done to BIN data, the
value becomes 1/2.
D005 . D005
-1120 -560
1[1[1[1[1]o[1][1]1]o]1]o]oo]o]0 1[1[1[1[1]1Jo[1]1]1]o[1]o]o]o]0
D005 —> D005
6562 3281

olojo[1][1]oJo]1]1]o[1]o]o]0]1]0
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11. Data processing instruction
11. Data processing instruction
F*x045| 4—16 Decipherment
Argument
Symeol Code Ag1 | Ag2 | Ag3 Roon FLOAS | ROIW D005
D1 D2 I—(DCD)—{ D1 4= D2
DCD  |F*045| 41 | o
Low-order 4 bits of the BIN data of
the register that Ag.2 shows are | When input X000 is tuned on, the data of register
Function deciphered to 16 bits. The result is | D005 is deciphered, and is stored in register RO1W.
stored in the register that Ag.1
shows. DO05:(7) lobolojoloplojololofololoft[1]1]
Content of D1 D2 - — /
operation DCD " d1 ] <—(d2 ] They are disregarded.
Range of use of | D1 (Directregister) :All register _ MSB LSB
Ag1 d1 (Indirect register) :Allregister | ROOW:(128) |(1)i|'>0|0 jojo |0|O|08|1C7)0(|$t|304|10402|01|%|
Range ofuse of | D2 (Directregister) :Alregister | T
Ag.2 d2 (In@rect register) :All register When byte register is used for register D1, low-order
> ConerisofAg.1 | Operation result 8 bits of the decipherment resuit are stored in D1.
@ | ConerisofAg2 | There is no change.
-. Flag There is no change.
Example. . 0. OrignData ———» Conversion ahead Data
Content of decipherment 0 .
0
0jojojojojofofo| |[ofojojojojofofofololofoofo[0]1]
1 2
'|[oJoJo]o]ofo]o 1] |[o]oJolo]ofo]olooJo]ofo]o]oTi]o]
2 4
2
0jojojojoo[1]o] |[ofojojojojofofofololofolo[1]0[0]
3 8
3
0jojojojojo[1[1] |ofojojojojofofofolojofol1]0]0[0]
4 16
*|[oJoJoJo]oTto]o] |[o]oo]o]olo]ololofooT]oo]o]o]
5 5 32
0lojojofo[1]o[1] |[ojojojofolofoloolo]t[ojofo]0]o]
6 6 64
0ojojool1[1][o]| |[ofojojojoofofofo[1]olooofo]o]
7 7 128
0jojojojoj1[1[1] |ofojojojojofofo[1]0]olooo]o]o]
8 8 256
0ojojol1ofofo| |[ofojojojojofo[1]ololofooofo]o]
9 9 512
olojojot]ofo[1] |[ofojoojojo[1][o[olololooo]o]o]
10 10 1024
ojojojo[1]o[1]o] |[ofolofofo[1]0o[0[0]0[0[0[0]0[00]
1 11 2048
0ojojoto[1[1] |ofojoo]1]ofo[ofololofooofo]o]
12 12 4096
olojojolt]1[ofo| |[ofojo]t1]ojofo[ofololofooo]o[o]
13 13 8192
olojojot]1[o[1] |[ofo[t1]ojojofo[ofololofooofo]o]
14 14 16384
lojojot]1[1]o] |o[1]ojojojofofofololofooo]o]o]
15 -32768
olojojof1[1]1[1] |[1]ojojofolofoloolo]ofojofol0]o]
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11. Data processing instruction

F 046

16—4 encod

e

Symbol

Code

Argument

Ag.1

Ag.2

Ag.3 no1o

ECD

D1

F%046 | 5

D2 01

X000 FLOAE
———ECD
d2

Function

Ag.1 shows.

The 16 bits data of the register that
Ag.2 shows are encoded to BIN
data and is stored in the register that

woiw
L

When input X000 is turned on, data of register X01W
is encoded. The result is stored in register DO10.

Content of
operation

D1

ECD { d1

.

D2

d2

X01W:(32)

|0I0|0|0|0b|0|0|0I0|1 lolojololo]

|

Ag.1

Range of use of

D1 (Directregister) :All register
d1 (Indirect register) :All register

MSB

...... 876543210

D010:(5)

\TLSB
lo[olojofojojojofolojojojo]1/o]1]
- J

Ag.2

Range of use of

D2 (Directregister) :All register
d2 (Indirect register) :All register

Joyy

Contents

of Ag.1

Operation result

uogelado

Contents

of Ag.2

There is no change.

Flag

There is no change.

—
Setto 0

When there are two "1" or more in the content of
register D2, encode is done to first “1” counted from
MSB. 0 is stored when “1” is missing.

Example.1

Decode contents

No.

Origin Data

——>

Conversion ahead Data

0

1
oJoojofojojojojofojofofo]o o]t

lofojojofojojo]o]

2

1

ojofojojofolo]ofolo]ofolo]o[1]o

lojofofo]ofo]o]t]

4

2

jojojojojojo[o[ojofojofojo[1]0]0

lojofofojofo[1]0]

8

3

ojofojojojolojojojojofo]t]o[00

lojofojofofo 1 ]1]

16

4

ojofojojojolojojojojo[1]o]o[o]o

lo]ofojofo[t]ofo]

32

5

ojofolo]ofolojojofo]1]olo]o[o]o

lojofojo]o[t]o[1]

64

6

ojofojoojojojofoft]ofolo]ofo]o

lojofojojoft]1]o]

128

7

ojojofojojojofo[t]oofolofo]o]o

lofojojofo]1]1]1]

256

8

ojofojojofolo[t]olo]ofolo]o[o]o

lo]ofojo[t]ofoo]

512

9

ojofolojojo[1]ojolo]ofolo]o[o]o

lojofojo]1]o]o[1]

10

1024

10

ojojofojof1]ofojojojofolofo]o]o

lojojofolt]o]1]o]

11

2048

11

oJofojo[t]olo]ojolojofolo]ofo]o

lo]ofojo[t]of1]1]

12

4096

12

ojofo[1]ofoloofolo]ofolo]o[o]o

lojofofo[t]1]o[o]

13

8192

13

lojojt]ojojofofofolojojolofo[o]o

lojofofo[1]t]0[1]

14

16384

14

o[1]olojojolojojolo]ofolo]ofo]o

lojofojof1[t]1]0]

15

-32768

15

[1]ofojo]ojolo]ofolo]ofolo]o[o]o

lofofofoft[t]t]1]
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11. Data processing instruction

Bit test (Constant specification)

F>x047
Argument
Symbol Code Ag1 | Ag2 | Ag3 %000 FLO47 | DO22 00004  RO1S
D1 K2 |—(TST)—{ DIBIT Kz = B3
TST F%047 | o B3 }*
The state of the bit at the position of
the constant data shown in Ag.2 is | When input X000 is tumed on, the state of bit 4 of the
Function reflected in the relay that Ag.3 | data of register D022 is reflected in relay R015.
shows by the data of the register
shownin Ag.1.
Cortortof D1 D022: lolopltjo[tolt/ol1]1]olo[t0o]
otion d1 |~ B3 15 . 876543210
operation K2 KD =4
Range of use of | D1 (Directregister) :All register
Ag1 d1 (Indirect register) :All register RO15:0FF <
Range of use of | K2 Constant:0~15
Ag.2 L . .
- When byte register is used for register D1, high-order
Ra”gigf;se of | B3 Relay:Alrelay 8 bits test the bitas all 0.
> | Contents of | There is no change.
g | Ag1
o | Contents of | There is no change.
8 | Ag2
5 | Contents of | State of specified bit
= | Ag.3
Flag There is no change.
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11. Data processing instruction

Fx048| Bit test (Register specification)
Argument
Symbol Code Ag1 | Ag2 | Ag3 o0 FLO42 | D011 D035 ROZE
D1 D2 |—(TST)—{ DIBIT D2 = B3
TST F % 048 B3 ’H
d1 d2
The state of the bit at the position of
the constant data shown in Ag.2 is | When input X000 is turing on, the state of the bit at
Function refected in the relay that Ag.3 | the position that the data of register D035 shows is
shows according to the data of the | reflected in relay R02B by the data of register DO11.
register shown in Ag.1.
D1
Contentof #| - B3 DO11: oloo[1lofifol1 ot T ofoft [olo]
operafion (D2,02) 15 876543210
Range of use of | D1 (Directregister) :All register D035: (6)
Ag.1 d1 (Indirect register) :All register
- : . : RO15:ON <
Range of use of | D2 (Directregister) :All register
= Ag.f2 - d2 (Indlre-ct register) Al register When byte register is used for register D1, high-order
anger 3use of | B3 Relay:Alrelay 8 bits are tested as all 0.
C gi s of | There h Only information in low-order 4 bits is effective to the
= onents o ere 1S no change. BIN data of register D2.
@ | Ag1
9o | Contents of | There is no change.
8 | Ag2
g | Contents of | State of specified bit
- | Ag.3
Flag There is no change.
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12, Subroutine instruction

12. Subroutine instruction

Subroutine start

Argument
Symbol Code 251 T Ag2 | Ag3
SBR FLO49 | K1
The head of the subroutine program
Function specified for the constant shown in
Ag.1 is defined.
Range of use of | K1:0~31
Ag.1
Sz Contents | There is no change.
% @ | of Ag1 .
§*— Flag There is no change.

FLO&3 oooot
SER K1

The head of subroutine program 01 is shown.

The subroutine program is not cared about wherever
it arranges it while programming it.

Note) Please put subroutine start instruction (FL049) on the head of the subroutine program.
The end must end by subroutine return instruction (FL059).

Subroutine call

Argument
Symbol Code 12511 Ag2 | Ag3
CAL FLO58 | K1
The subroutine program specified
Function for the constant that Ag.1 shown be

executed.

Range of use of | K1:0~31
Ag.1
Sz Contents | There is no change.
@ @ | of Ag.1
%ﬁ Flag There is no change.

When input X000 is turned on, subroutine program
10 is executed.

Subroutine return

Argument
Symbol Code 1251 | Ag2 | Ag3
RET FLO59 | K1
The end of the subroutine program
Function specified for the constant shown in

Ag.1 is defined.

Range of use of | K1:0~31
Ag.1
o »| Contents | There is no change.
§ & | of Ag.1
§. Flag There is no change.

FLOA% | 00001
L (SER K1

-

FLOSS | 00001
- (RET K1

The end of subroutine program 01 is shown.

The subroutine program is not cared about wherever
it arranges it while programming it.
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13. Data processing instruction

13. Data processing instruction

1 scan ON

Argument
Symbol Code 251 | Ag2 | Ag3
EDG FEO63 | B1
. The relay shown in Ag.1 is turned on
Function

for 1 scanning.

Range of use of

B 1 Relay:All relay

woon FEOEZ EQ1O
————EDG B

When input X000 stands up for tuming on from
tumning off, relay EO010 is tumed on. After this
instruction is executed by the following scanning,

Ag.1 .
Sz Contents | It tumns it on only by 1 scanning. 010 s tumed of.
@ @ | of Ag.1
gg’- Flag There is no change. FL063 cannot be used.
S
Operation timing diagram
MPU I/O Execute I/O Execute I/O
Process Process Program Process Program Process
| FEO63 | FE063
X000
E010 | - ON > |

The circuit that uses the differentiation relay for this instruction and the coil becomes the same operation.

soon

FEOEZ EQ10
—————EDG B

%EFDD EQ10
—

At the processing speed of MPU, the circuit that uses the differentiation relay for the coil becomes early.
We will recommend the use of the above -mentioned right circuit.
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13. Data processing instruction

Fx066| Comparison between table & data
Argument
Symbol Code
y Ag1 | Ag2 | Ag3 Koo FLOGE | DOD0D D010 ROOL
D1 D2 D3 |—ccpnp—‘ Dl & D2 =+ D3
CPD F*066 | d1 | d2 | d3
K1
The data of the register shown in Ag.1 | When input X000 is tumned on, the data of register
is compared with the content of the | DOOO is compared with the data of register D010~
; table of 8 words whose register shown | D017. The correspondence bit of register ROOL is
Function : . _ WU
in Ag.2 is head. The agreement and | tymed on in case of the agreement. If it is a
the disagreement resuit are bitting disagreement, it is tumed off.
stored in the register that Ag.3 shows. '
operation : - D000 & | D010| 300| — | ROOO| ON
D’? e Al 300 DOT1| 200 | — | ROO1 | OFF
Range of use of | |1 (oo o0 o0 0= DO12| 250 | — | R002 | OFF
Ag ndirect register) :All register D013 3001 — [R003 | ON
K1 Constant:-32768~32767
. . . D014 | 1000 | — | ROO4 | OFF
Range of use of | D2 (Directregister) :All register
, : . D015| 2000 | — | ROO5 | OFF
Ag.2 d2 (Indirect register) :All register
. . - . D016 | 2300 | — | RO0O6 | OFF
Range of use of | D3 (Directregister) :All register D167 | 10600 R007 | OFF
Ag.3 d3 (Indirect register) :All register -
3> | Contents of | There is no change.
==
o | Ag1 . L . ,
o [ Contents of | There is no change. Even if byte register is specified, registers D1 and D2
3 Ag.2 are compared as Word data.
%”- Contents of | Comparison resuit
S | Ag.3
Flag There is no change.
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13. Data processing instruction

F+x067| Comparison between table & table
Argument
Symbol Code Ag1 | Ag2 | Ag3 | |xono FLOG? | D000 D010 ReOL
D1 D2 D3 R D1 & 02 = D02
CPT Fx067 | di | d2 | d3 ’—‘
K1
The data shown in Ag1 is| When input X000 is tuned on, data of register DOOO
compared with the content of the | ~DO007 is compared with data of register D010~
table of 8 words whose register | D017. If the comparison result is corresponding, the
Function shown in Ag2 is head. The | correspondence bit of register R20L is tumed on. If
agreement and the disagreement | the result is a disagreement, it is turned off.
result are biting stored in the register
that Ag.3 shows. Value Value R20L
[ 511151:16[1)1;7] D000 | 300] [DO10 300] ~[R200 [ ON
ai+1.d1+ D001 -500 D011 200| —|R201 | OFF
%"pgﬁg:)‘r’f CMP. - [Ds a3 ] D002 | 300| |D012 | 250 ~[R202 |OFF
|: D2,D2+1..D2+7 D003 300 D013 300/ —~|R203 | ON
d2,d2+1..d2+7 D004 -400 D014 1000| —~|R204 | OFF
Range of use of | D1 (Directregister) :All register D005 800 D015 2000| —| R205 | OFF
Ag.1 d1 (Indirect register) :All register D005 | 2300/ |DO16 | 2300|—|R206 | ON
Range of use of | D2 (Directregister) :All register DO07 | 20000 D107 | 10000| —~[R207 | OFF
Ag2 d2 (Indirect register) :All register
Range of use of | D3 (Directregister) :All register Even if byte register is specified, registers D1 and D2
Ag3 d3 (Indirect register) :All register are compared as Word data.
> | Contents of | There is no change.
& | Ag.1
o | Contents of | Thereiis no change.
g Ag.2
5 | Contents of | Comparison result
S | Ag.3
Flag There is no change.
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13. Data processing instruction

Fx068] Range comparison (Signed)

Argument

Symbol Code

Y Ag1 | Ag2 | Ag3 | | xooo FLOES | DOOOD  DOZ0  ROOD
D1 D2 I (CPR D1 4% D2 w=p B2

CPR | F*068| 41 | o4 | 22 *‘

The data of the register shown in| \when input X000 is tumed on, data of register D030
Ag.1 is assumed to be section| js compared in the section with data of register D000
comparison data, and is compared | and DOO1. The resuit s stored in ROO0 and ROO1.

Function with the BIN data of the register
shown in Ag.2. The comparison D000 | D030 | D001 R000 | ROO1
result is stored in the relay that Ag.3 100 3001 1000 _ ON ON
Shgws' S DT 2000 | 4000| 2000| — | ON | OFF
Conte?_t of d1 §| dzJé d1+1 —B3 1000 100 | 5000 — OFF | OFF
operation 0| 3000| 10000 — ON ON

Range of use of | D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :All register Even if_byte_ register is specified for register D1, the
Range of use of | D2 (Directregister) :All register comparisonis done as word data.
Ag.2 d2 (Indirect register) :All register
Range of use of | B3 Relay
Ag.3 :All relay (Even number address)
> | Contents of | There is no change.
& | Ag.1
o | Contents of | There is no change.
8 | Ag2 D2 | D2<D1 | DISD2=D1+1 | D1+1=D2
§- Contents of | Comparison result —»|B3 OFF ON ON
Ag.3 B3+1| OFF ON OFF
Flag There is no change.
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13. Data processing instruction

Fx069| FIFO push
Argument
il °° i [ hg2 | A3 I T R
-
PUS |Fxoe9| 7 | 22| ¢ ”‘
The data of the register shown in
Ag.1 is assumed to be section| When input X000 stands up for tuming on from
comparison data, and it is compared | tumning off, the data of register D140 is transmitted to
Function with the BIN data of the register | the FIFO register of DO0O0~DOOF of 16 words. 1
shown in Ag.2. The comparison | increases the value of the pointer.
result is stored in the relay that Ag.3
shows. D140 Before After
Co [ D1,D1+1..D1+K3 } [DZ] 2255H D000 | 3370H 3370H
ntent of
operation d1,d1+1..d1+K3 —| d2 \ D001 4468H 4468H
D002 0 2255H
Range of use of | D1 (Directregister) :All register D003 0 0

Ag.1 d1 (Indirect register) :All register D004 0 0
Range of use of | D2 (Directregister) :All register _

Ag2 d2 (Indirect register) :Allregister Pointer DOOF 2 3
Rangig.fsuse of | K3 Constant1~255 The last register of FIFO shows the pointer (storage
> | Contents of | Ag.2 is forwarded to the FIFO number).
© | Ag1 register.

o | Contents of | There is no change.
B | Ag2
%’- Contents of | There is no change.
5 | Ag.3

Flag There is no change.
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13. Data processing instruction

F*070] FIFO pop
Argument
R | [ReTThez (R3] e cgom o pme wet
PoP |Fxo70| 31 | 22| ¢ ”‘ “
The data of the register shown in
Ag.1 is assumed to be section| When input X000 stands up for tuming on from
comparison data, and is compared | tumning off, the data is done from the FIFO register of
Function with the BIN data of the register | DOO0O~DOOF of 16 words and pop is done. After this
shown in Ag.2. The comparison | is forwarded to D100, the pointer is decreased.
result is stored in the relay that Ag.3
shows. D100 Before After
Content of [D1] [DZ,D2+1..D2+K3 ] 2255H D000 | 3370H 3370H
operation dl | «<| d2,d2+1..d2+K3 \ D001 | 4468H 4468H
D002 | 2255H 0
Range of use of | D1 (Directregister) :All register D003 0 0

Ag.1 d1 (Indirect register) :All register D004 0 0
Range of use of | D2 (Directregister) :All register _

Ag.2 d2 (Indirect register) :All register Pointer  —— DOOF 3 2
Rangig.fsuse of | K3 Constant:1~255 The last register of FIFO shows the pointer (storage
3> | Contents of | Content of FIFO register that does number).

T | Ag.1 pop
o [ Contents of Pop does the FIFO register.
§ Ag.2
g | Contents of | There is no change.
5 | Ag.3
Flag There is no change.
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13. Data processing instruction

Fx073]| Set coall

Argument
Symbol Code
y Ag1 | Ag2 | Ag3 | |xooo FEOTZ | R100

SET F*073 | B '—‘“T”‘ !

Function '(I)'rr:e relay shown in Ag.1 is turned

- When input X000 stands up for tuming on from
Rangerf1u3e of | B1Relay:Alrelay tuming off, relay R100 is turned on.
g.
S = Contents | Itis tumed on. Even if X000 is turned off, it Keeps turning on R100.
@ & | of Ag1
%*- Flag There is no change.
Fx074| Reset coil
Argument
Symbol Code
y Ag.1 | Ag2 | Ag3 K000 FEOTA | R100
RES | F*074 | B %““"( X
Function '(I)'#e relay shown in Ag.1 is turned
: When input X000 stands up for tuming on from

Range of use of | B1 Relay:All relay tuming off, relay R100 is tumed off.

Ag1 . Even if X000 is tumed off, R100 is tuming off.
o »| Contents | Itis tumed off.
§ & | of Ag.1
§’- Flag There is no change.

® Prohibition

Please make neither F*073 nor F*074 a multi output as shown in

the figure below.
Kooo FEOTA | R100

—— {RES B
RS
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13. Data processing instruction

Fx085| Multi counter (Up counter)
Argument
Symbol Code Ag1 | Ag2 | Ag3 xoon Fagﬁs,_{ ng?w ng;u nggu
D1 D2 D3 — =
MCT F*085| 4 a2 | a3
It is a counter in which the data of
the register shown in Ag.3 is | Wheneverinput X000 rises from turning off in turning
assumed to be a present value, and | on, 1 increases the value of register D0O00. The value
Function the table of 8 words that makes | is compared with the data of register D010~D017.
register shown in Ag.2 head is | The correspondence bit of register ROOW is turned on
assumed to be a set value. The | in case of the agreement.
result is biting stored in the register
that Ag.1 shows. Present Present ROOW
Content of INC Value Value
ooeration [D3] ( D2,D2+1.D2+7 ] J D1 ] D000 & [DO10| 300 | — [R0O0O| ON
d3) ©| d2,d2+1..d2+7 d1 300 DO11| 400 | — | ROO1 | OFF
Range of use of | D1 (Directregister) :All register D012 | 450 | — | RO0O2 | OFF
Ag1 d1 (Indirect register) :All register DO13| 600 | — | ROO3 | OFF
Range of use of | D2 (Directregister) :All register D014 | 1000 | — | ROO4 | OFF
Ag.2 d2 (Indirect register) :All register D015 | 2000 | — | ROO5 | OFF
Range of use of | D3 (Directregister) :All register D016 | 2300 | — | ROO6 | OFF
Ag3 d3 (Indirect register) :All register D017 | 10000 | — | ROO7 | OFF
% Contents of | Result of count
g | Ag] . R008:Reset flag (A present value is cleared)
-§; gggtents of | There is no change. (ROOO~R007 is tumed off. )
gg,{ gogtents of | Increment result ROO0A:Stop count (It stops to turn on the count.)
Fgg There is no change. Even if byte register is specified, registers D1 and D2
are compared as Word data.
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14, Double length BIN operation instruction

14, Double length BIN operation instruction

Range of use

D1 (Directregister) :All register

of Ag.1 d1 (Indirect register) :All register
Range of use | D2 (Directregister) :All register
of Ag.2 d2 (Indirect register) :All register
Range of use | D3 (Directregister) :All register
of Ag.3 d3 (Indirect register) :All register
% Contents | Operation result
@ | of Ag.1
o | Contents | There is no change.
§ of Ag.2
g | Contents | There is no change.
- | of Ag.3
Canyflag | A000:When carrying is caused in the result, it
tuns on.
Zero flag A006:When result is 0, it tums on.
Sign flag A007:When MSB of the resultis 1, it tums on.

Fx092| Double length BIN addition
Argument
Symbol Code Ag1 | Ag2 | Ag3 K000 F'-E'-'Dng—< ng?u nggz nggd
D1 D2 D3 W - +
The BIN data of 2 consecutive registers
shown in Ag.3 and the BIN data of 2 | When input X000 stands up for tuming on from
Function consecutive registers shown in Ag.2 is | tuming off, the sum of the double length BIN data of
added by double length. The result is | register D003 and D002, and the double length BIN
stored in 2 registers that Ag.1 shows. data of register D005 and D004 is requested. The
[D1 +1,D1 J result is stored in register D001 and DO0O.
Contentof |(d1+1,d1 ) <
operation D2+1,D2] + (D3+1,D3 Even if byte register is specified, it is operated as
[ d2+1,d2 J [ d3+1,d3 ] double length data (4 bytes).
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14, Double length BIN operation instruction

F*093| Double length BIN subtraction
Argument
Symbol Code Ag1 | Ag2 | Ag3 | |xono FEDSS’-{ Do poiz 0014
D1 D2 D3 P - -
The BIN data of 2 consecutive
registers shown in Ag.2 is subtracted | When input X000 stands up for tuming on from
Function from the BIN data of 2 consecutive | turning off, the double length BIN data of register
registers shown in Ag.3 in double | D015 and D014 is subtracted from the double length
length. The result is stored in 2 | BIN data of register D013 and D012. The difference is
registers that Ag.1 shows. stored in register D011 and D010.
1+1,D1
Content of [Idj1+1,d1 ]«—
operation Even if byte register is specified, it operates it as

[ D2+1,D2J — [D3+1,D3]
d2+1,d2 d3+1,d3

Range of use of

D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
Range of use of | D3 (Directregister) :All register
Ag.3 d3 (Indirect register) :All register
3> | Contents of | Operation result
T | Ag1
9o | Contents of | There is no change.
8 | Ag2
g | Contents of | There is no change.
2 | Ag.3
Cany flag AO000:When carrying is caused in the resullt,
it tums on.
Zero flag AD06:When result is 0, it tums on.
Sign flag A007:When MSB of the result is 1, it tums
on.

double length data (4 bytes).
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14, Double length BIN operation instruction

F*x094| Double length BIN multiplication
Argument
Symeol Code Ag1 | Ag2 | Ag3 | |xono FED:&}_{ D0z pbea oz
D1 D2 D3 P - *
The BIN data of 2 consecutive
registers shown in Ag.2 is multtiplied
to the BIN data of 2 consecutive | When input X000 stands up for turing on from
Function registers shown in Ag.3 in double | tuming off, the double length BIN data of register
length. The result is stored in 4 | D025 and D024 is multiplied to the double length BIN
consecutive registers that Ag.1 | data of register D027 and D026 data. The result is
shows. stored in register D023, D022, D021 and D020.
D1+3,D1+2,D1+1,D1
Content of [d1 +3,d1+2,d1+1,d1 — Even if byte register is specified, it is operated as
operation D2+1D2] x ( D3+1,D3 double length data (4 bytes). Register D1 becomes
|:d2+1 d2 ] [ d3+1.d3 ] the data of 4Words (8 bytes).

Range of use of

D1 (Directregister) :All register

Ag1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
Range of use of | D3 (Directregister) :All register
Ag.3 d3 (Indirect register) :All register
z Contents of | Operation resuilt
@ | Ag.1
o | Contents of | There is no change.
8 | Ag2
g | Contents of | There is no change.
2 | Ag.3
Flag There is no change.
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14, Double length BIN operation instruction

Fx095| Double length BIN division
Argument
Symbol Code Ag1 | Ag2 | Ag3 Roon Fﬁﬂgﬁ# ng?u ngga p nggs
D1 D2 D3 W -
WandB | F*095| 41 | 4 a3
The BIN data of consecutive 4
registers shown Ag.2 is divided in the | When input X000 stands up for turning on from
Function consecutive BIN data of 2 consecutive | tuming off, the BIN data of 4 times length register
registers shown in Ag.3. The quotient | D037, D036, D035 and D034 is divided in the BIN
and the remainder are stored in 4 | data of double length register D039 and D038. The
consecutive registers shown in Ag.1. quotient is stored in register D031 and D030 and
Remainder Quotient the remainder is stored in D033 and DO34.
D1+3,D1+ D1+1,D
Content of [d1+3,d1+2,2] [d1+1 d11] — | Even if byte register is specified, it operates it as
operation double length data (4bytes).

[ D2+3,D2+2,D2+1,D2J ( D3+1, D3]
d1+3,d1+2,d2+1,d2 d3+1,d3

Range of use of

D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register

Range of use of

D3 (Directregister) :All register

Ag.3 d3 (Indirect register) :All register
z Contents of | Operation result
© Ag.1
o | Contents of | There is no change.
8 | Ag2
%’- Contents of | There is no change.
= | Ag.3
Flag There is no change.

Register D2 becomes the data of 4Words (8 bytes).
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15, Floating point number operation instruction

15. Floating point number operation instruction

F>*096 | Floating point number conversion

Argument

Symbol Code

y Ag1 | Ag2 | Ag3 | |xono FED3E | DOOD  DOOZ
D1 D2 b—{EB.F 01 4= D2

BandF |F*x096 | 41 | &2 '—<

The double length BIN data of 2
consecutive registers shown in Ag.2 | When input X000 stands up for tuming on from
is converted into the floating-point | tuming off, the double length BIN data of register

Function number data. The result is stored in | D003 and D002 is converted into floating point
2 consecutive registers that Ag.1 | number data. The result is stored in register D001
shows. and D00O.
D1+1,D1 D2+1,D2
Conten_t of FLT [d1+1,d1] <—[ d2+1,d2] Even if byte register is specified, it operates it as
operation floating point number data (4bytes).
Range of use of | D1 (Directregister) :All register
Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
% Contents of | Operation result
2 |Ag1
o | Contents of | There is no change.
8 | Ag2
5 | Contents of | There is no change.
5 | Ag.3
Flag There is no change.
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15, Floating point number operation instruction

F*097| Floating point number inversion
Argument
Symbol Code
Y Ag1 | Ag2 | Ag3 | |xono FEDA7 | D010 D012
D1 D2 — §FE 01 4= D2
FandB |F*097 | 4 | &2 h{
The floating-point number data of 2
consecutive registers shown in Ag.2 | When input X000 stands up for tuming on from
Function is converted into double length BIN | tuming off, the floating points number data of register
data. The result is stored in two | D013 and D012 is converted in double length BIN
consecutive registers that Ag.1 | data.
shows. The result is stored in register D011 and D010.
D1+1,D D2+1,D2
Conten_t of BIN| d1+1,d1) < | d2+1,d2 Even if byte register is specified, it is operated as
operation FLT floating point number data (4bytes).

Range of use of

D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
z Contents of | Operation resuilt
2 | Ag1
o | Contents of | There is no change.
8 | Ag2
g | Contents of | There is no change.
- | Ag.3
Flag There is no change.
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15, Floating point number operation instruction

Fx098| Floating point number addition
Argument
Symbol Code Ag1 | Ag2 | Ag3 %000 FFEES)_( ng?n nggz ngga
D1 D2 D3 — = +

The floating-point number data of 2
consecutive registers shown in Ag.2 | When input X000 is turned on, the sum of the floating

Function and the floating point number data of | point number data of register D003 and D002 and the
2 consecutive registers shown in | floating point number data of register D005 and D004
Ag.3 are added. The result is stored | is requested. The result is stored in register D001 and
in 2 registers that Ag.1 shows. D000.
FLT [ D1+1 ,D1]

Content of d1+1,d1) <

operation [ D2+1 D2] + ( D3+1D3) | Even if byte register is specified, it is operated as

d2+1 d2 [ d3+1,d3 J floating point number data (4 bytes).

Range of use of

D1 (Directregister) :All register

Ag.1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
Range of use of | D3 (Directregister) :All register
Ag.3 d3 (Indirect register) :All register
z Contents of | Operation resuilt
o) Ag.1
o | Contents of | There is no change.
8 | Ag2
g | Contents of | There is no change.
2 | Ag.3
Flag There is no change.
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15, Floating point number operation instruction

F*x099| Floating point number subtraction
Argument
Symbol Code Ag1 | Ag2 | Ag3 Koo FIEE'.?.'S;—( ng:n ng;z ng;d
D1 D2 D3 P - -
The floating-point number data of 2
consecutive registers shown in Ag.3 | When input X000 stands up for tuming on from
is subtracted from floating point | tuming off, the floating point number data of register
Function number data of 2 consecutive | D015 and D014 is subtracted from the floating point
registers shown in Ag.2. The resultis | number data of register D013 and D012. The
stored in 2 registers that Ag.1| difference is stored in register D011 and DO10.
shows.
D1+1,D1 Even if byte register is specified, it is operated as
Content of [ d1+1,d1 ]<— floating point number data (4 bytes).
operation [ D2+1,D2] — [D3+1,D3]
d2+1,d2 d3+1,d3

Range of use of

D1 (Directregister) :All register

Ag1 d1 (Indirect register:All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
Range of use of | D3 (Directregister) :All register
Ag.3 d3 (Indirect register) :All register
z Contents of | Operation resuilt
@ | Ag.1
o | Contents of | There is no change.
8 | Ag2
g | Contents of | There is no change.
2 | Ag.3
Flag There is no change.
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15, Floating point number operation instruction

Fx100| Floating point number multiplication
Argument
Symool Code Ag: Agéz Ag:f K000 FEEE‘:‘D’_{ ngﬁu nggd nggs
— - *
The floating-point number data of 2
consecutive registers shown in Ag.2 | When input X000 stands up for tuming on from
is multipied to the floating-point | tuming off, the floating point number data of register
Function number data of 2 consecutive | D025 and D024 is multiplied to the floating point
registers shown in Ag.3. The resultis | number data of register D027 and D026. The result is
stored in 2 consecutive registers that | stored in register D021 and D020.
Ag.1 shows.
D1+1,D1 Even if byte register is specified, it is operated as
Content of [ d1+1,d1 ] — floating point number data (4 bytes).
operation

[ D2+1,D2] X [D3+1,D3]
d2+1,d2 d3+1,d3

Range of use of

D1 (Directregister) :All register

Ag1 d1 (Indirect register) :All register
Range of use of | D2 (Directregister) :All register
Ag.2 d2 (Indirect register) :All register
Range of use of | D3 (Directregister) :All register
Ag.3 d3 (Indirect register) :All register
z Contents of | Operation resuilt
@ | Ag.1
o | Contents of | There is no change.
8 | Ag2
g | Contents of | There is no change.
2 | Ag.3
Flag There is no change.
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15, Floating point number operation instruction

Fx101| Floating point number division
Argument
Symbol Code Ag1 | Ag2 | Ag3 ’_x‘unn FE101 | D030 D034 D038
D1 D2 D3 I—(FLW)—( 01 4= D02 . D03
FLW FXx101 | 41 | a2 | a3
The floating-point number data of 2
consecutive registers shown in Ag.2 is | When input X000 stands up for tuming on from
Function divided to the floating-point number | tumning off, the floating point number data of register
data of 2 consecutive registers shown | D035 and D034 is divided in the floating point number
in Ag.3. The quotient is stored in 2 | data of register D039 and D038. The quotient is
consecutive registers that Ag.1 shows. | stored in register D031 and D030.
D1+1,D1
Content of [ d1+1,d1] — Even if byte register is specified, it is operated as
operation floating point number data (4 bytes).

D2+1,D2| / 3+1,D3]
d2+1,d2 d3+1,d3

Range of use

D1 (Directregister) :All register

of Ag.1 d1 (Indirect register) :All register
Range of use | D2 (Directregister) :All register
of Ag.2 d2 (Indirect register) :All register
Range ofuse | D3 (Directregister) :All register
of Ag.3 d3 (Indirect register) :All register
3> | Contents | Operation result
@ | of Ag.1
o | Contents | There is no change.
8 | of Ag2
%’- Contents | There is no change.
- | of Ag.3
Flag There is no change.
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16. BIN operation instruction

16. BIN operation instruction

Fx102] Double length data comparison (Unsigned)
Argument
Symbol Code
y Ag1 | Ag2 | Ag3 X000 FL102 | D030 D040 ROOD
D1 D2 ———CPL D1 & D2 =% B3
CPL | Fx102 | Of | 02| B3 ”‘
The double length BIN data of register
shown in Ag.1 is compared with the | When input X000 is turned on, the double length BIN
Function double length BIN data of register | data of register D031 and D030 is compared with the
shown in Ag.2. The result is stored in | double length BIN data of register D041 and D040.
the relay where Ag.3 shows. The result is stored in RO00 and R001.
Contertor | [ (O olobllobblblllbbbb)
operation di+1d1| < | d2+1,d2 | — B3 D031
pe D030:(3140)  [ofofoo[1]t]ofoloft]ofofoft[o[o]
Range of use | D1 (Directregister) :All register
of Ag.1 d1 (Indirect register) :All register MSB LSB
Range of use | D2 (Directregister) :All register D041 olololololololololololololololo
of Ag.2 d2 (Indirect register) :All register D040:6241)  blololTloblblollolblolh
Range ofuse | B3 Relay
of Ag.3 :All relay (Even number address) L
3> | Contents | There is no change.
@ | of Ag.1 RO00:ON. R001:OFF
o | Contents | There is no change.
-8; of Ag.2 When byte register is used, itis compared as a value
%’- Contents Relay ON OFF of double length registers whose high-order 3 bytes
= | of Ag.3 B3 Ag1=Ag2| Ag1>Ag2| |are0.
B3+1 | Ag.1=Ag.2 | Ag.1#Ag.2
Flag There is no change.
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16. BIN operation instruction

Fx103] BIN multiplication (Signed)
Argument
Symbol Code Agl | Ag2 | Ag3 K000 FL103 | D105 DO4F  DO1E
D1 D2 D3 I—(BIH;—{ D1 4= D02 % D3(s)
BIN F* 103 dl | d2 | d3
K2 K3
The product of the BIN data of the | When input X000 is tumed on, the product of the BIN
register shown Ag.2 and the BIN data of | data of register DO1B and the BIN data of register
Function the register shown in Ag.3 is requested. | DO4F is requested. The resullt is stored in 2 words of
The result is stored in register (2 words) | register D106 and D105.
MCEE S90091990 9930300
D1,D1+1 D2 D3 DO4F:(5130) 0/0/0/1]01]0]0/0f0j0[0|10]1]0
%"pgzgg‘r’]f BIN Ld1,d1+1 J‘_{ dZJ x{ds]
K2 K3 X
Range of use | D1 (Directregister) :All register
of Ag.1 d1 (Indirect register) :All register DO1B:(44) lo[olojo[ofolojofolol1 /o] ]1]o[o]
D2 (Directregister) :All register
Range of use d2 (Indirect register) :All register l
of Ag.2 _ : MSB LSB
12 Constant:-32768 32707 D106 loolofolofofolofolofofoloof1]
D3 (Directregister) :All register
Rag?‘;;’;”se d3 (Indirect register) :Al register D105:(225720) [o[1]1]1]ololo[1[1]o[1[1[1]o[o[o]
' K3 Constant:-32768~32767
% CfoAn;e?tS Operation result (D106:High-order Words, D105:Low-order Words)
of Ag.
3 Contents | There is no change. Even if byte register is specified for register D1, it is
E of Ag.2 stored as 4 bytes long data.
%’- Contents | There is no change.
S | of Ag.3
Flag There is no change.
Example.1  When register D1, D2, D3 are byte register

xoon
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FLOZA
[E— T iy

EOOH
0z

ROEL 0L

= 02 %

X01L (100) X EOOH (50) — R04Hand R04L, RO3H and RO3L (5000)




16. BIN operation instruction

Fx104| BIN subtraction (Signed)
Argument
Symeol Code Ag1 | Ag2 | Ag3 K000 FL104 | DOOS D101 DOSF
D1 D2 D3 |—(B|N;—( D1 4= D2 .~ D30z)
BIN Fx104 | o d2 | d3
K2 K3
The 2 words length BIN data of the | When input X000 is turned on, the 2 words data of
register shown in Ag.2 is divided with | register D101 and D100 is divided by the BIN data of
Function BIN data of the register shown in Ag.3. | register DO5F. The quotient is stored in register D005
The quotient and remainder is stored | and the reminder is stored in DO06.
in the register that Ag.1 shows.
DT) (D2,D2+1 D3) | D102 blololoplojojopol1/1/oplojol1]
contentof | BN |91 d2,d2+1 | /| d3 (High-order)
ontent o K2 K3 J | D101:(6362145) pfolol1)ol1]ojololo[1lolololol1]
operation
(Low-order)

D1+1 (Reminder)

d1+1 /S
Range of use | D1 (Directregister) :All register
of Ag.1 d1 (Indirect register) :All register DO5F:(22018)  |o[1)o[1)o[1/1]0jo]o[olololo[1]o]
D2 (Directregister) :All register
Range of use . . . .
d2 (Indirect register) :All register L
M2 | 5 Constant-32768~32767 MSB LSB
— el oS e D005:(288)  |ojojojojojojo]1]o]o}1]o[ojofojo]
D3 (Directregister) :All register (Quotient)
Range of use . . . .
of A3 d3 (Indirect register) :All register D006:(20961)  0[1]o]1]ololof1[1]1]1]olololo}1]
K3 Constant:-32768~32767 (Reminder)
3> | Contents | Operation result
3 of Ag.1 Even if byte register is specified, register D2 is divided
o | Contents | There is no change. as 2 words data.
§ of Ag2
g | Contents | There is no change.
5 | of Ag.3
Flag There is no change.
Example.1  When register D1, D2, D3 are byte registers

L]
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FLO25
—— {EIN 01

ROSL WOl
= 0z . D3

Ri0L

RO6H and RO6L, RO5Hand RO5L  ~ X01L — R10Hand R10L (Quotient)

R11Hand R11L (Reminder)




16. BIN operation instruction

SIN [ D3+1,D3]

d3+1,d3

Range of use

D1 (Directregister) :All register

of Ag.1 d1 (Indirect register) :All register
Range of use | D2 (Directregister) :All register
of Ag.2 d2 (Indirect register) :All register
D3 (Directregister) :All register
Range of use | d3 (Indirect register) :All register
of Ag.3 The range of the numerical value is 0~
89999.
% 23_?8”5 of | Operation result
& [ Corteris of | There is no change.
g Ag.2
Cortents of | There is no change.
Ag.3
Flag There is no change.

Fx108| SIN multiplication(Unsigned)
Argument
Symbol Code Ag1 | Ag2 | Ag3 ’_x‘unu F;:ﬂs’_( ng?n nggz s?ﬂuga
D1 D2 D3 — - *

The BIN data of consecutive 2 registers
shown in Ag.3 is assumed to be angle | When input X000 is tumed on, the double length BIN
data in every 0.001 degrees, and the | data of register D005 and D004 is assumed to be

Function SIN value is requested. It is multipliedto | angle data in every 0.001 degrees and Sin is
the BIN data of 2 consecutive registers | operated.
shown in Ag.2 by double length. The double length BIN data of register D003 and
The result is stored in 2 consecutive | D002 is multiplied to it.
registers that Ag.1 shows. The result is stored in register D001 and DOOO.
[ D1+1,D1]\ [D2+1,D2 ] X

Content of d1+1,d1U < d2+1,d2

operation

The content of the Sin operation: The Sin operation of 0~90 degree is executed.

SIN

A %000 FLioZ | o000 ooz nona
D003 and D002 |—c5|u,—‘ D1 4= D2 *®GIN D3
D001 and D000 A Address Value Content
D001 and DO0O 5000 Sin(30)=0.5
D003 and D002 10000
D005 and D004 30000 30 degrees
005 and D004
COSs
>
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16. BIN operation instruction

COS " D3+1,D3]

d3+1,d3

Range of use

D1 (Directregister) :All register

of Ag.1 d1 (Indirect register) :All register
Range of use | D2 (Directregister) :All register
of Ag2 | d2 (Indirect register) :All register
D3 (Directregister) :All register
Range of use | d3 (Indirect register) :All register
of Ag.3 The range of the numerical value is 0~
89999.
3 | Contents | Operation result
2 | ofAg
o | Contents | There is no change.
3 of Ag.2
g | Contents | There is no change.
S | ofAg3
> | Flag There is no change.

Fx109] COS multiplication(Unsigned)
Argument
Symbol Code Ag1 | Ag2 | Ag3 ®ono Ftéga’_{ ng?n nggz Eggmﬂta
D1 D2 D3 P - *
The BIN data of consecutive 2 registers
shown in Ag.3 is assumed to be angle
data in every 0.001 degrees and the | When input X000 is turned on, the double length BIN
Function COS value is requested. The result is | data of register D005 and D004 is assumed to be
multiplied to the double length BIN data | angle data in every 0.001 degrees and COS is
of consecutive 2 registers shown in Ag.2 | operated. The double length BIN data of register
by double length. The result is stored in 2 | D003 and D002 is multiplied to it.
consecutive registers that Ag.1 shows. The result is stored in register D001 and DOOO.
|'D1+1,D1] [D2+1,D2 ] X
Content of d1+1,d1 J— d2+1,d2
operation

The content of the COS operation: The COS operation of 0~90 degree is executed.

SIN

D003 and DOOZ\
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waon FL10A poon panz pona
A ’—u—(cum— 01 4= D2 *C0OS D3
Address Value Content
D001 and DO0O 5000 COS(60)=0.5
D003 and D002 10000
D005 and D004 60000 60degrees
1 D004
> COS
D001 and D000




16. BIN operation instruction

Fx110| ATAN operation

Argument

Symbol Code

d Ag1 | Ag2 | Ag3 | |xooo FL11u’_{ D000 000z 00a
D1 D2 D3 }———<ATA 01 4= TAH 02403

ATA F*110 d1 d2 d3

The BIN data of consecutive 2 registers

shown in Ag.2 is assumed to be SIN | When input X000 is tumed on, the double length BIN

value, and the BIN data of consecutive | data of register DO05 and D004 is assumed to be

Function 2 registers shownin Ag.3 is assumedto | COS data, the double length BIN data of register
be COS value and ATAN is operated. | D003 and D002 is assumed to be SIN data, and

The result is stored 2 consecutive | ATANis operated.

register shown in Ag.1 as an angle data | The result is stored in register D001 and DO0O.

in every 0.001 degrees.

[D1+1,D1]

Content of d1+1,d1 |«

operation | TAN-1 |:D2+1,D2 ] /[ D3+1,D3 ]
d2+1,d2 d3+1,d3

D1 (Directregister) :All register

Range of use | d1 (Indirect register) :All register
of Ag.1 The range of the numerical value is

0~89999.

Range of use | D2 (Directregister) :All register
of Ag.2 d2 (Indirect register) :All register

Range of use | D3 (Directregister) :All register
of Ag.3 d3 (Indirect register) :All register

3 | Contents | Operation resuit
f of Ag.1
o | Contents | There is no change.
B | of Ag2
%’- Contents | There is no change.
S | of Ag.3

Flag There is no change.

The content of the ATAN operation: The ATAN operation of 0~90 degree is executed.

K000 FLi10 | D000 DODZ D004
SIN o |—(nrn,—{ D1 4= THN D2/0%
\ Address Value Content
D001 and D000 45000 45 degrees
D003 and DOOZ D003 and DOO2 10000
D005 and D004 10000

001 ang DOOO

CQS

D005 and D004
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16. BIN operation instruction

Fx111]| Refer to the table
Argument
Symbol Code Ag1 %\g.Z Ag.3 XKoo FL111 | DoOO0  DOT0 ROOW
D1 D2 D3 ’—{I—(EF‘D)—( 01 4m D2 wp O3
CPD F*x111 d1 d2 d3
K1
The data of the register shown in Ag.1 | When input X000 is tumed on, the data of register
is compared with the content of the | DO0OO is compared with the data of register D010~
table whose register shown in Ag.2 is | D017. The comrespondence bit of register ROTW is
Function | h€@d- The comparison result is biting | tumed on in case of the agreement. If it is a
stored in the register shown in Ag.3. | disagreement, itis invariable.
The size of the table can be specified | (The size of the table is 8 words, and is specified from
up to 256W or less according to the | ROOW.)
value of Ag.3.
D1 D2,D2+1..D2+n D3+1 Value RO1W
Content of [dﬂ ©|, d2,d2+1..d2+n} —>|,d3+1} D000 ¢« D010 300 | - RO10 ON
operation K 300 D011 200 | — RO11 | invariable
n=D3 D012| 250 | — R012| invariable
TR td3 o Al D013| 300| —{ RO13| ON
Range of 5 | 1 (|nfroctrogiser) Al rogister DO™4] 1000 | — RO14 | ivariabe
of Ag.1 o ' DO015| 2000 | — RO15 | invariable
e oree | D2 iy Alrogees DOT5 || 2300 | ~ ROTS | ivariae
ange of use ; —
of Ag.2 d2 (Indirect register) :All register D107 | 10000 | — ROT7] invariable
Range of use | D3 (Directregister) :All register R018:Disagreement bit:ON
of Ag.3 d3 (Indirect register) :All register ROOW:Size of table:8
3 | Contents | There is no change.
@ | of Ag.1
o [ Contents | There is no change.
8 | of Ag2
5 | Contents | Comparison result
S | of Ag.3
Flag There is no change.
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17. Programming

17. Programming

In Tc-mini, each ladder circuit is read from the memory once, and is executed. Therefore, operation might be
different from a general relay circuit. Moreover, there is a limitation such as being possible to connect it by retumn
because there is a diode characteristic that flows from the left of the circuit only to the right.

Here, we will introduce the restriction item of those circuit designs. Please correctly understand this content, and use
it for an efficient circuit design.

17.1 Restriction of size of circuit
In TC-mini, the maximum size of the circuit is restricted (11 rows + 1Coil) x11 lines.

1 2 2 4 5 g 7 2 ] 10 11

1 = e e e e e A
] N = N e
K e . N I e
 } NUERS T Y S P A A S W
o ot N I Uy Y R VY P O PO
| . . e =
/= RS U Y Y V. YN TV WY D
<] SR A S Y . . . N
] SRS S N L A SV S P
10— e e e e
M e e

17 .2 Diode characteristic of circuit

The circuit has the characteristic where the current flows only in the direction where it faces right coil from

the left.
e N R e m M ( —The current flows in this direction.
<X «4-X-The current doesn't flow in this direction.
S

The following circuit doesn't operate from the above -mentioned content.

L — — — :j |

v
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17. Programming

17.3 Pair coil instruction

There is an instruction treated as one circuit including the reset coil like the latch circuit and the counter

circuit, etc.

Latch instruction

%000 Loan .
C Latch input

KO0 Loon )
[— R Reset coll

A usual coil instruction cannot be input in pair coil.

L] Loon
P

_><;,_
L Looa
H ———( F

17 .4 The order of processing program

Counter instruction

2000 coon noozo Count input
Em—
ILE Coao poazo ;
& Reset coil

TC-mini operates each circuit from the head of the program to the end, and repeats this process.
Moreover, TC-mini will sequentially operate the coil row from the first row from the left to the right once on
the road. Please note that operation different from the interlock of the electric circuit might be done.

[Bad example]
sooo o X001 yozi Y20
f { | {1 {
ooz wozo Yoz
—t—

In the above mentioned circuit, when X001
and X002 are tuned on at the same time,
Y020 and Y021 repeat ON/OFF.

[Bad example]
sana FEO 40 Roat

SLA 01 C &« O
AOOO0 FEOOT | ROAL 00001
—i SET 01 4= K2

The above -mentioned circuit does ROOW to set 1
in RO1L when ROOF shifts when the left shifts while
turned on. However, it doesn't operate correctly.

[Bad example]
®oon FLOZE | 00200 DOOD  ROQD

CHEP 01 <02 & = E3
ROOOD  FLOOY | DOOO 00000
—SET 01 4= K2

Comparison result RO00 is reflected delaying 1
scanning.

TOSHIBA INDUSTRIAL PRODUCTS SALES CORPOLATION

[Good example]
s0oo  Exooi1 o voz2i YO20
I { | {1 {
s0o0 ooz o Yozo YOz 1
I { | 11 {

In the above mentioned circuit, Y020 gives
priority when X001 and X002 are tumed on at
the same time.

[Good example]
S0 FEOAD RooW
—5LA D1 G 0

®ooo o AoO0 FEOO! | ROAL oo
— —— SET D1 4= K2

AOQO (carry) in FEO40 is reflected on the nexi
Circuit.

[Good example]
S0 FLOZE aozoo oooog Rooog

—————(CHP 01 D25 = E3

X000 ROOO FLOOY | D000 00000
—— — SET 01 4= K2

The result of RO0O is reflected in the next road,

and is treatable at once for the comparison
result.



17. Programming

17.5 Efficiency of program

In TCmini, the circuit element such as a length connection, horizontal connections, and blanks is counted
with all 1 word.
Therefore, the program capacity can be saved by collecting the point of contact elements left.

A left circuit becomes small program capacity though operation is the same as the following circuit.

Circuit by 7 words Circuit by 10 words:(1), @), (3 are counted
RO0O1  ROOZ FROD3 ROOT RO03 FROOz  ROOH ROO7
} |} |} { f | | | | {
RO04 | ROOS EF‘UUE Roo4
— Ao M
ROOE :® ]® IHI:II:IE
Circuit by 5 words Circuit by 7 words
ROOZ  ROOT  ROOD RO04 ROOD  ROOT R RO04

ooz

11 N 1 11 1 N

I 11 11 1, I 11 11 1,
ROOS ROOS

17 .6 Subroutine program

In TC-mini, the program of 32 subroutines or less can be made. There is no limitation in the frequency of
nesting (Another subroutine is called from among the subroutine). However, please do not call the same
subroutine. It causes the malfunction.

The subroutine program can arrange at a circuit position arbitrary from the head of the main program to
END, and is executed by call instruction (F*58).

xoon FLOSE oooio : . .
e raL ] ki <4—— When X000 is turned on, subroutine 10 is executed.

FLOA9 aoo1io 3\
{3ER 4 K1 Subroutine 10

FLOSE | 00020 g —
fCAL — K1 «

Nesting (1 step)

FLO3A ooofo J

{RET '— K1

3 .
FLoas | 000z0 Subroutine 20
{SER — K1

FLOSS | on0zo
{RET »— K1 )

EHND
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17. Programming

17.7 Edge instruction (standing up execution instruction)

In the application instruction, when the instruction is described FL**, this instruction is always executed
among turning on the input. However, when the input condition stands up for turning on from turning off, it
executes it only once when describing FE*. This is called an application instruction the edge execution
type. TCO2V can only execute the edge execution types up to 4096.

The over function error occurs when TCO2V begins executing if it programs it exceeding 4096 pieces, and
it stops.

Example for Application instruction edge execution type

xooo FEOO1 | D100 01120
| {SET 01 4= K2

Example for Application instruction always execution type

xo0o FLOOO | DOOS 0001
— {HOY 01 4= D2
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17. Programming

17.8 Expression of numerical value

TC-mini can handle the following Kind of numerical values.
(@ Binary Code number: BIN
(@ Hexadecimal number: HEX
@ Binary Code Decimal number:BCD
@ Floating point number

@ Binary Code number:BIN
In the binary number, the treated range of the numerical value changes in the signed or unsigned,
length of Byte, length of Word, and length of double Word.

Byte length Word length Double Word length (Double length)

Unsigned 0~255 0~65535 —

Signed — -32768~32767 -2147483648~2147483647

TC-mini has the register of the length of Byte and the length of Word.
Example of Byte length register:ROOL, ROOH, X01L, LO2H, AO3H, etc
Example of Word length register:D000, ROOW. YO2W, etc
The data of the length of double word is treated by the register of consecutive length of Word.
For a register consecutive like D0O01- D000, DO01 becomes high-order data, and DO00 becomes
low-order data.

@ Hexadecimal number:HEX
In the hexadecimal number, the alphabet is used for the expression such as 0~9, A, B, C, D, E, and F.
When displaying it, "H" is put on the end to distinguish from other numerical values. (Example:1AH)

Byte length Word length Double word length (Double length)

Range of value 0~FFH 0~FFFFH 0~FFFFFFFFH

(3 Binary Code Decimal number:BCD
BCD is a binary number with ten carried expressions as well as the decimal number. It uses it for a
numeric input from Sam rotary SW and a numeric output to seven-segment indicator.
It is monitored by the hexadecimal number display.

Byte length Word length Double word length (Double length)
Range of value 0~99H 0~9999H -32768~-99999999H (Note
Note)

When you convert a negative BIN value with F*012 (BIN—BCD conversion with the sign), “DH’
is stored in the highest-order digit, and a minus expression is done.

Even F*013 (BCD—BIN conversion with the sign) is similar.
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18. Appendex

18.Appendex

18.1 Indirect addressing table of data register

The indirect addressing of the data register is shown.

Indirect Indirect Indirect Indirect Indirect Indirect Indirect Indirect
Register register | Register register | Register register | Register register | Register register | Register register |Register register |Register register

D000 0]D100 256/D200 512/D300 768|D400  1024/D500  1280|D600 1536/D700 1792
D001 2/D101 258/ D201 514/D301 770|D401 1026/ D501 1282|D601 1538|D701 1794
D002 4/D102 260/D202 516/D302 772|D402  1028/D502  1284|D602 1540/D702 1796
D003 6/D103 262|D203 518/D303 774/D403  1030/D503  1286|D603 1542/D703 1798
D004 8|D104 264|D204 520/D304 776|D404  1032/D504  1288|D604 1544/ D704 1800
D005 10/|D105 266|D205 522|D305 778|D405 ~ 1034|D505  1290|D605 1546/D705 1802

D006 12/D106 268|D206 524/D306 780|D406 ~ 1036|D506 1292/ D606 1548/D706 1804
D007 14/D107 270/D207 526|D307 782|D407 ~ 1038|D507  1294|D607 1550/D707 1806
D008 16/D108 272|D208 528/D308 784|D408  1040|D508  1296|D608 1552|D708 1808
D009 18/D109 274/D209 530/D309 786/D409  1042|D509  1298|D609 1554/D709 1810
DOOA 20|D10A 276|D20A 532|D30A 788|D40A  1044|D50A  1300|D60A  1556|D70A 1812
D00OB 22/D10B 278/D20B 534/D30B 790|D40B  1046/D50B  1302|D60B  1558|D70B 1814
DOOC 24|D10C 280/D20C 536|D30C 792|D40C  1048/D50C ~ 1304|D60C  1560|D70C 1816
DOOD 26/D10D 282|D20D 538/D30D 794|D40D  1050/D50D  1306|D60D  1562|D70D 1818
DOOE 28/ D10E 284/ D20E 540/ D30E 796|D40E  1052/DSOE ~ 1308|D6OE  1564|D70E 1820
DOOF 30|D10F 286|D20F 542/ D30F 798|D40F ~ 1054|D5OF ~ 1310|D60F  1566|D70F 1822
D010 32/D110 288/D210 544/D310 800|D410  1056|D510  1312|D610 1568/D710 1824
D011 34|D111 290/D211 546/D311 802|D411 1058/ D511 1314|D611 1570/D711 1826
D012 36|D112 292|D212 548|D312 804|D412  1060|D512  1316|D612 1572|D712 1828
D013 38|D113 294/D213 550/D313 806|D413  1062|D513  1318|D613 1574|D713 1830
D014 40/D114 296/D214 552|D314 808|D414  1064|D514  1320|D614 1576/D714 1832
D015 42|D115 298|D215 554|D315 810|D415  1066|D515  1322|D615 1578|D715 1834
D016 44/D116 300D216 556|D316 812|D416  1068|D516  1324|D616 1580/D716 1836
Do17 46/D117 302|D217 558|D317 814|D417  1070/D517  1326|D617 1582|D717 1838
D018 48/D118 304|D218 560/D318 816|D418  1072|D518  1328|D618 1584/D718 1840
D019 50/D119 306/|D219 562|D319 818|D419  1074|D519  1330|D619 1586/|D719 1842
DO1A 52|D11A 308|D21A 564|D31A 820|D41A  1076|D5S1A  1332|D61A 1588 D71A 1844
DO1B 54/D11B 310/D21B 566/D31B 822|D41B ~ 1078/D51B ~ 1334|D61B ~ 1590|D71B 1846
DO1C 56|D11C 312|D21C 568|D31C 824|D41C  1080|D51C  1336|D61C ~ 1592|D71C 1848
DO1D 58/D11D 314|D21D 570|D31D 826|D41D  1082|D51D  1338|D61D  1594|D71D 1850
DO1E 60| D11E 316|D21E 572|D31E 828|D41E  1084|DS1E ~ 1340|D61E  1596|D71E 1852
DO1F 62|D11F 318|D21F 574|D31F 830|D41F  1086|D51F ~ 1342|D61F  1598D71F 1854
D020 64|D120 320|D220 576/D320 832|D420  1088|D520  1344|D620 1600/D720 1856
D021 66|D121 322| D221 578/D321 834|D421 1090/ D521 1346|D621 1602|D721 1858
D022 68|D122 324|D222 580/D322 836|D422  1092|D522  1348|D622 1604/D722 1860
D023 70|D123 326|D223 582|D323 838|D423 ~ 1094|D523  1350|D623 1606|D723 1862
D024 72|D124 328|D224 584|D324 840|D424  1096|D524  1352|D624 1608/D724 1864
D025 74|1D125 330/ D225 586|D325 842|D425 ~ 1098|D525 ~ 1354|D625 1610/D725 1866
D026 76|D126 332|D226 588|D326 844/D426  1100|D526  1356|D626 1612|D726 1868
D027 78|D127 334| D227 590/D327 846|D427  1102|D527  1358|D627 1614|D727 1870
D028 80|D128 336| D228 592|D328 848|D428  1104|D528  1360|D628 1616|D728 1872
D029 82|D129 338/ D229 594/ D329 850|D429  1106|D529  1362|D629 1618/D729 1874
DO2A 84|D12A 340|D22A 596|D32A 852|D42A  1108|D52A  1364|D62A  1620|D72A 1876
D02B 86/D12B 342|D22B 598/D32B 854|D42B  1110/D52B  1366|D62B ~ 1622|D72B 1878
D02C 88/D12C 344|D22C 600D32C 856|D42C  1112/D52C ~ 1368|D62C  1624|D72C 1880
D02D 90|D12D 346|D22D 602|D32D 858|D42D  1114|D52D  1370|D62D  1626|D72D 1882
DO2E 92/ D12E 348|D22E 604|D32E 860|D42E  1116|D52E ~ 1372|D62E ~ 1628|D72E 1884
DO2F 94|D12F 350|D22F 606|D32F 862|D42F  1118|D52F  1374|D62F  1630|D72F 1886
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18. Appendex

Indirect Indirect Indirect Indirect Indirect Indirect Indirect Indirect
Register register | Register register | Register register | Register register | Register register | Register register |Register register |Register register
D030 96|D130 352|D230 608/D330 864|D430  1120{D530  1376|D630 1632|D730 1888
D031 98(D131 354/D231 610/D331 866|D431 1122\ D531 1378|D631 1634|D731 1890
D032 100|D132 356| D232 612|D332 868| D432 1124/D532 1380(D632 1636|D732 1892
D033 102|D133 358(D233 614/D333 870|D433  1126|D533  1382/D633 1638/D733 1894
D034 104|D134 360/ D234 616/D334 872/D434 1128| D534 1384|D634 1640|D734 1896
D035 106|D135 362|D235 618|D335 874|D435 1130{D535 1386|D635 1642|D735 1898
D036 108|D136 364|D236 620| D336 876|D436 1132|D536 1388/D636 1644/D736 1900
D037 110|D137 366|D237 622| D337 878/ D437 1134/D537 1390|D637 1646|D737 1902
D038 112|D138 368/ D238 624|D338 880/ D438 1136{D538 1392/D638 1648(D738 1904
D039 114|D139 370|D239 626| D339 882/ D439 1138/D539 1394/D639 1650(D739 1906
DO3A 116|D13A 372|D23A 628|D33A 884|D43A 1140{D53A 1396|D63A 1652|D73A 1908
D03B 118/D13B 374|D23B 630|D33B 886|D43B 1142|D53B 1398/D63B 1654|D73B 1910
DO3C 120/D13C 376|D23C 632/D33C 888/D43C  1144/D53C  1400|D63C  1656|D73C 1912
D0O3D 122|D13D 378/D23D 634|D33D 890|D43D 1146|D53D 1402/D63D 1658(D73D 1914
DO3E 124|D13E 380|D23E 636|D33E 892| D43E 1148/ D53E 1404|D63E 1660|D73E 1916
DO3F 126|D13F 382|D23F 638|D33F 894|D43F 1150{ D53F 1406|D63F 1662|D73F 1918
D040 128/D140 384/D240 640| D340 896| D440 1152/ D540 1408/D640 1664(D740 1920
D041 130|D141 386|D241 642/ D341 898| D441 1154/ D541 1410{D641 1666(|D741 1922
D042 132|D142 388|D242 644|D342 900| D442 1156|D542 1412/D642 1668(D742 1924
D043 134|D143 390|D243 646|D343 902/ D443 1158/ D543 1414/D643 1670(D743 1926
D044 136|D144 392/ D244 648| D344 904| D444 1160{ D544 1416/D644 1672|D744 1928
D045 138/D145 394|D245 650(D345 906|D445  1162|D545  1418|D645 1674|D745 1930
D046 140|D146 396(D246 652/ D346 908|D446  1164|D546  1420|D646 1676|D746 1932
D047 142|D147 398| D247 654|D347 910| D447 1166|D547 1422/D647 1678|D747 1934
D048 144/D148 400|D248 656| D348 912(D448 1168| D548 1424|D648 1680|D748 1936
D049 146|D149 402|D249 658| D349 914/ D449 1170{D549 1426/D649 1682(D749 1938
DO4A 148|D14A 404|D24A 660| D34A 916|D44A 1172|D54A 1428/D64A 1684(D74A 1940
D04B 150|D14B 406|D24B 662|D34B 918|D44B 1174/D54B 1430|D64B 1686|D74B 1942
D04C 152|D14C 408|D24C 664|D34C 920|D44C 1176|D54C 1432|D64C 1688(D74C 1944
D04D 154|D14D 410|D24D 666|D34D 922/ D44D 1178/D54D 1434/D64D 1690(D74D 1946
DO4E 156|D14E 412|D24E 668|D34E 924|D44E 1180|D54E 1436|D64E 1692|D74E 1948
D0O4F 158|D14F 414|D24F 670|D34F 926| D44F 1182| D54F 1438|D64F 1694|D74F 1950
D050 160|D150 416|D250 672/D350 928/D450  1184|/D550  1440|D650 1696|D750 1952
D051 162|D151 418|D251 674|D351 930| D451 1186|{D551 1442/D651 1698|D751 1954
D052 164|D152 420|D252 676|D352 932|D452 1188| D552 1444|D652 1700|D752 1956
D053 166|D153 422|D253 678|D353 934/ D453 1190{D553 1446/D653 1702|D753 1958
D054 168/D154 424|D254 680| D354 936| D454 1192/ D554 1448/D654 1704|D754 1960
D055 170|D155 426| D255 682| D355 938/ D455 1194/ D555 1450/D655 1706(D755 1962
D056 172|D156 428| D256 684| D356 940/ D456 1196/ D556 1452/D656 1708(D756 1964
D057 174|D157 430|D257 686| D357 942/ D457 1198/ D557 1454/D657 1710(D757 1966
D058 176/ D158 432/ D258 688/ D358 944/D458  1200|D558  1456|D658 1712|D758 1968
D059 178/ D159 434|D259 690(D359 946|D459  1202/D559  1458|D659 1714|D759 1970
DO5A 180|D15A 436|D25A 692| D35A 948| D45A 1204/ D55A 1460|D65A 1716|D75A 1972
DO5B 182|D15B 438|/D25B 694|D35B 950|D45B 1206|D55B 1462|D65B 1718/D75B 1974
D05C 184|D15C 440|D25C 696/D35C 952|D45C 1208|D55C 1464|D65C 1720|D75C 1976
D05D 186|D15D 442|D25D 698|D35D 954|D45D 1210{D55D 1466|D65D 1722|D75D 1978
DO5E 188|D15E 444|D25E 700|D35E 956| D45E 1212|DS5E 1468|D65E 1724|D75E 1980
DO5F 190|D15F 446|D25F 702|D35F 958| D45F 1214|D55F 1470|D65F 1726|D75F 1982
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18. Appendex

Indirect Indirect Indirect Indirect Indirect Indirect Indirect Indirect
| Register register | Register register | Register register | Register register | Register register | Register register |Register register |Register register
D060 192/ D160 448/ D260 704/D360 960| D460 1216| D560 1472|D660 1728|D760 1984
D061 194/ D161 450/ D261 706|D361 962|D461 1218| D561 1474|0661 1730|D761 1986
D062 196/ D162 452/ D262 708|D362 964| D462 1220| D562 1476|D662 1732|D762 1988
D063 198/D163 454|/D263 710|D363 966| D463 1222/ D563 1478|D663 1734|D763 1990
D064 200{D164 456| D264 712|D364 968| D464 1224| D564 1480|D664 1736|D764 1992
D065 202|D165 458| D265 714/D365 970/ D465 1226/ D565 1482|D665 1738|D765 1994
D066 204/ D166 460| D266 716/D366 972|D466 1228| D566 1484|D666 1740|D766 1996
D067 206|D167 462| D267 718|D367 974/D467 1230| D567 1486|D667 1742|D767 1998
D068 208/ D168 464/ D268 720/D368 976|/D468 1232| D568 1488|D668 1744|D768 2000
D069 210{D169 466| D269 722|D369 978|D469 1234|D569 1490|D669 1746|D769 2002
DO6A 212|D16A 468| D26A 724/ D36A 980/ D46A 1236| D56A 1492|D66A 1748|D76A 2004
D06eB 214/D16B 470/D26B 726|/D36B 982/D46B 1238|D56B 1494|D66B 1750|D76B 2006
D06C 216|D16C 472/D26C 728/D36C 984|D46C  1240|D56C  1496/D66C ~ 1752|D76C 2008
D06D 218|D16D 474|D26D 730/D36D 986|D46D 1242|D56D 1498|D66D 1754|D76D 2010
DO6E 220(D16E 476|D26E 732|D36E 988|D46E 1244\ D56E 1500|D66E 1756|D76E 2012
DO6F 222|D16F 478| D26F 734|D36F 990|D46F 1246| D56F 1502|D66F 1758|D76F 2014
D070 224/D170 480/D270 736/D370 992/D470 1248| D570 1504|D670 1760|D770 2016
D071 226|D171 482/ D271 738|D371 994|D471 1250\ D571 1506|0671 1762|D771 2018
D072 228|D172 484|D272 7400372 996| D472 1252|D572 1508|D672 1764|D772 2020
D073 230{D173 486|D273 742|D373 998(D473 1254|D573 1510|D673 1766|D773 2022
D074 232|D174 488|D274 744|/D374 1000|D474 1256|D574 1512|D674 1768|D774 2024
D075 234|D175 490|D275 746/D375 1002|D475 1258| D575 1514|D675 1770|D775 2026
D076 236/D176 492/ D276 748|D376 1004|D476 1260| D576 1516|D676 1772|D776 2028
D077 238|D177 494 D277 750|D377 1006|D477 1262| D577 1518|D677 1774|D777 2030
D078 240(D178 496|D278 752|D378 1008|D478 1264|D578 1520|D678 1776|D778 2032
D079 242|D179 498/ D279 754|/D379 1010{D479 1266/ D579 1522|D679 1778|D779 2034
DO7A 244/ D17A 500/D27A 756|D37A 1012|D47A 1268|DS7A 1524|D67A 1780|D77A 2036
DO7B 246|D17B 502|D27B 758|D37B 1014|D47B 1270|D57B 1526|D67B 1782|D77B 2038
D0O7C 248|D17C 504|D27C 760|D37C 1016|D47C 1272|D57C 1528|D67C 1784|D77C 2040
DO7D 250{D17D 506|D27D 762|D37D 1018|D47D 1274|D57D 1530|D67D 1786|D77D 2042
DO7E 252|D17E 508|D27E 764|D37E 1020|D47E 1276|D57E 1532|D67E 1788|D77E 2044
DO7F 254|D17F 510|D27F 766|D37F 1022|D47F 1278|D57F 1534|D67F 1790|D77F 2046
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