a4 Logical Instructions

ANK : : ANK PESTM
ANKL Logical AND with copgtant AMNKL PES2M

PRSEM
PEETM
Syntax: [label] s ANK o3, k — T8
[label] s ANKL L, 1k =T2
Logical product
Bitinr3 or 1 Bitin k or Ik Logical product
H 0 0
0 1 0
1 0 ]
1 1 1

T8 The logical product of k and the contants of bits B—15 of the register
specified by r3 is placed in bits 8—15 of r3.
Bits 0—7 of this register are set to 0.

T2 The logical product of Ik and the contents of the register specified by
rl is placed inrl.

Type Function Symtax
TE (F3)ggs A k=413 0 = r3ps AMNK  r3 Kk
T2 {ri) Adlc==ri AMKL 1, Ik
Condition
register: CR =0 ifresult= 0
1 ifresult>= 0
2 ifresult<0
bit o 1 4 5 i B 16
T8 (0|0 1 00O [ A K
bit 0 1 4 5 8 8 o 1 14 15
T2 (1|01 00 r EEN R B

Remark:
* fTE, r3mustba® 0. IFT2, r1 must be # 0.
* Restricted to system maoda if r1 = A15.
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| ANR : ; ! ANR PASIM AN ¢ AM PES1M

ANRS Logical AND register/register ANRS PESIM ANS Logical AND ANS PESZM
PESEM PESEM
FE57M PEEZM

Syntax [label] ANR [*]_r1,r2 Syntax: (labal]s AN(S] [*]esr1, ml, r2]

[labell_ ANRS _r1,r2
Logical product

Legical praduct Bitin r1 Bit in 2nd operand Logical praduet
Bitin r1 Bit in 2nd operand Logical product 0 o 0
0 0 0 b 1 <
4] 1 0 1 0 0
1 ] 0 1 i 1
1 1 1

The logical product of the contents of the effective memary address and the
contents of the register specified by r1, is placed in this register, when the

The logical product of the contents of the register r1 and the contents of . 2 I ;
Ifs indicatar O, or in the effective memory address, when Ifsis 1,

the register specified by r2 (direct addressing) or the contents of the
memory address indicated in the register specified by r2 {indirect

addressing] is stored in: Type Function Mo ik Syntax
— (direct addressing) : register specified by r1 T4 (b A{m) erl 0 AM - rIm
— lindirect addressing) : - either in reglster specifiad by r1 {I/s=0) or in T4 {rlbalm) - m 10 1 ANS 1, m
the memeory address indicated in the register TS rih i m +(r2)} = 10 0 AN 1, m,r2
specified by r2 {I/s = 1). 16 1} adlm +{2)} = m +(r2] 10 1 ANS 1, m,r2
Té {r1} Ad{mi) = 1 11 0 AN® 1, m
Tyoe Function MO i Syntax T6 tri} Adlm}) - (m) 11 1 ANS* 1, m
T7 (1} adlm  + (r2)))= n 11 i} AM® 1, m, 2
T1 1 “ .m,
TN s 0 o A R e R R I S
: T3 (r1) A (ir2)} = {r2) il 1 ANRS 1,12 :
Condition
Condition register: CR =0 !'f Ingi_calpruduc|= 0
R g = 1 if logical product = 0
register: CR ? :I :iz:::g 2 if logical product < 0
2 ifresult=0
bit i 1 4 5 E 8 M N 14 15
bit 0 1 4 5 8 8 10 N0 14 15 1{0100 r1 MD r2 Ifs
: 67 6 @ 1 | mo | 2 /s
|
Remark:
Re e * If lfa =0 then r1 must be # 0,
mark.: " Restricted to systern mede if r1 = A15.

* IF T, then r? must be # 0, IF T3, and I/5 # 0 then r1 must be ¢ 0.
" Restricted 1o system mode if r1 = A15.
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5 , ORK ORR 2 F ! ORR PBE1M
EEEL Logical OR with constant ORKL | ORRS Logical OR register/freqister ORRS PEEZM
| PBEEM
PBS M
Syntax: [label] ORK L r3, k - T8 ' Syntax: lbell— ORR [*]_r1, 12
[label] s ORKL o 1, Ik — T2 [label] L ORAS . r1, r2
Logical Logical
union: Bitinr3orri Bitim k or lk Logical union 1 union: Bit inrl Bit in 2nd operand Logical unicn
0 0 o o 0 1]
4] 1 1 i) 1 1
1 0 1 1 0 1
1 1 1 1 1 1
T8 A logical OR is performed on the contents of bits 8—15 of the The lggical QR of the contents of the 16-bit register specified by r1 and the
register specified by r3 and the value of the constant k. contents of the 16-bit registar specified by r2 {direct addressing) or the con-
The result is placed in bits B—15 of the register specifiad by 3. tents of the memary address indicated by the register specified by r2 {in-
Bits 0—7 of this register are set to zero. direet instruction) is placed:
T2 A logical OR is performed on the contents of the register — [direct sddressing) : in the register specified by r1
specified by r1 and the value of the constant lk. The result of — (indirect addressing) : either in the register specified by r1 {I/s =0} or in
I this operation is placed in the register specified by rl, the memory address indicated in the register
specified by r2 {1fs = 1],
Type Furiction Symtax ;
T8 (r3goge v k= 13ya r3p-n unchanged QORK r3,k Type Furction mMD e Syntax
T2 {r1} Sk =l ORKL r1, Ik T frljw{r2 = 00 0 ORR rl, e2
T3 [ N [d VI 01 1] ORR* rl,r2
| Cendition T3 {r1) o {1r2)) ~ (e2) o 1 ORRS rl,r2
| register: CR =0 if result= 0
[ 1 ifresult> 0 Condition
| 2 ifresult< 0 register: CR =0 ifresult=
| 1 ifresule >0
| 2 itresult< 0
| bit 1] 1 4 5 7 B 15
| TEB 60|01 01 ! k F
| bit 0 1 4 5 g 8 1 11 14 15
' il T rl | mo | 12 Ifs
hit [} 1 4 5 8 o 10 1 14 15
-0 T R ) o 1[0 00 o0]o0 o
| * If /=0 then r1 must be # 0.
* Restricted to system mode if r1 = A15,
Remark:
* If lfs =0 then r1 must be # 0.
" Restricted to system mode if r1 = A 15,
i
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OR , Fa]:] PRSI XAK - 4 XRK PESTM
ORS Logieal OR I ORS BB XRKL Exclusive OR with constant i WRKL PEEZM
PBEGEM PASEM
PE5TM ol
Syntax: [label]l . OR[S] [#] r1, m, r2] Syntax: [label]u XRK 13, k = T8
[label] o XRKL .1, Ik -T2
Logical Edbir
union: Bitinrl Bit in 2nd operand Loalcal union xelusive .
: oqleal uni i OR: Bitin r3orrl Bitin k or Ik Exclusive OR
o a
0 1 1 0 0 0
1 D i ] 1 1
1 1 1 1 ] i
1 1 0
The logical OR of the eontents of the effective memory address and the . ;
contents of the register specified by r1 is placed sither in the r1 register, T8 The F;Fcluslv& OR on the mntan{sluf bits ﬂ-I-TE of the register
when |/s bit =0, or in the effective memory address, when /s bit= 1. specified by rd and the value of k is placed in the register specified
by r3.
Tvpe Function &0 s Syntax i Bits 0—7 of this register remain unchanged.
T4 (r1i) wlm) el 10 0 on T2 The exclusive OR on the contents of the register specified by r1
T4 (#1) ::-I:! s B rrn id 1 Ofe ::*m and Ik is placed in the register specified by r1.
; T5 v lim +{r2)} =+ r1 10 1] OR rl:rn,r2 ; &
| T5 (FMivim +(2) =m +{r2) 10 1 ORS rl.m.r2 Type Function patax
| TG [r1) » (lm)) - 11 0 OR* rl.m T8 (r3lg-1s ¥ k= r34-1s Fo-3 unchangad XRK. rd, k
, T6 {1} v (im)) ~+{m} 11 1 ORS* rI,m HE AT e ] XRKrt
| T7 (r)w{tm  +ir2ll = r1 1 0 OR* 1, m,r2 Ak
TP rlhwlim + (20 ={m +{r2}) 11 1 ORS* 1, m, 2 Condition )
| reqister: CR = 0 ifresult= 0
(| 20 1 if result> 0
Condition .
| register: CR =0 ifresult= 0 2 ifresult< 0
1 !f result> 0
2 if result < Q bit 0 1 4 5 7 8 15
TH o|lo0 1 140 r3 k
| bit ] 4 5 8 8 10 n 14 15
| o ad i r I MD | r2 Iis
[ bit 0 1 L] 5 g 9 1 1 14 15
i DR 1 0 1]0 00 0]0
I Remark:
* 11 must be # O,
* Restricted to system mode if r1 = A15.
| Remark:
* r1 and r3 must be ¥ 0.
! * Hestricted to system made if r1 = A15.
|
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XRR

XAARS

Exclusive OR register/rogister

¥R - XR PEG 1M
XAS Exeiusive OR XRS PREZM
FBSEM
PESTM
Syntax: [labell— XRIS] [*]_r1, m[, r2]
Exclusive
OR: Bitinry Bitin 2nd operand Exclusive OR
0 D a
1] 1 1
1 ] 1
1 1 Q
The exclusive OR of the contents of the effective memory address and the
contents of the register specified by r1 is placed either in the register
specified by r1, when the I/s bit = D or in the effective memeory address,
when Ifz=1.
Type  Funciion MO s Syntax
T4 {rip wf{m ] = 11 10 1] ¥R rl,m
T4 {ri}) w{m) -+ m 10 1 XRE 1, m
Th rib=im +(F2)) = rl 10 i} *R K1, m, r2
TS {r1hbsz{m +(r2)) = m +(r2) 10 1 XRS5 1, m,r2
TE ir1} % ({m}) —+rl 1 0 ®R* r1,m
6 {r1} = {mh) -+ (m) 11 1 XR5" rl,m
T7 fr1] wflm  + (f2})) =+ r 1 0 XR* 1, m,r2
T iril & im  + (20 =(m +(r2]} N 1 XRS" 1, m, 2
Condition
register: CR =0 ifresult =0
1 ifresult=> 0
2 ifrasult <0
hit 0o 1 4 & 8 9 L 14 15
TR r1 MD 2 [ 175
Remark;:

r1 must be £ 0,
* Restricted to system mode if r1 = A15,

1.68

Syntax:

Exeliigive
OR:

Condition
register:

#AHR PEBS1M
XRRE PaBEZM

[lebell XAR [*]._ r1, r2
[label]l  XRRAS _ir1, r2

PB5EM
PE5TM

Bit in r1 Bit in 2nd operand

Exclusive OR

0 0

0 1
1 0
1 1

0

1
1
1]

The exclusive OR of the contants of the 16-bit register specified by r1 and
the contents of the 16-bit register specified by r2 (direct addressing) or the
contents of the memory address indicated in the register specified by r2

(indirect addressing} are placed as follows:

— (direct addressing)
— {indirect addressing) :

in the register specified by r1
either in the register specified by r1 (/s = 0) or
in the memaory address indicated by the register

specified by r2 {Ifs = 1).

Type Function Mo

T1 P (2 = rl [11]
T3 (r1) w tir2l) = r1 )]
T3 (r1) = (e} - (r2) 01

CR =0 ifresult=0
if result=> 0
2 ifresult< Q.

-

bit 4 ES | 4 5 8 8

i Synitax

XRR  r1,r2
XAR* 1,12
XRAS 1,2

11 14 15

10 | ri

[ mo | ] E

Femark:
* r1 mustbe # 0.
* Restrieted to system mode if r1 = A15.
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M

Cwntax:

Condition
register:

Test mask ™

[label] s TW rd, r2

PES1M
PEE2ZM
PESGM
PESTM

The logical product {AMD) of the contents of the register specifiad by r1
and the contents of the register specified by r2 is compared to zero.

The result of the comparison is stored in the condition register.
The contents of the register specified by r1 and r2 remain unchanged.

Type
T1

Functian

[r1p A (r2)] =0 - CR

CR =0 if result =0
1 if result >0
2 ifresult <0

bit S | 4 5 a 9 10 1

14 15

r2

Remark:
* 1 must be £ 0,
* Restricted to system mode if r1=A15.

.70

THM

Syntax:

Condition
reqister:

Test not mask

[label] THMLrl, r2

THM

PESTM
PBS2M
PESGM
PESTM

The exelusive OR of the contents of the register specified by r] and the

contents of the register specified by r2 is :-&mpa_red with zero. The result
of the comparizon is stored in the condition register. : i
The initial cantents of the register specified by r1 and the register specified

by r2 remain unchanged,

Type

Function

m [ir1} = (r2)] =0+ CR

CR =0 ifresult=0
1 if result =0
2 ifresult=0

bit [ 4 B g 8

10

14 15

i-[5ai 44 1 lo

o |

r2

Remark:
* 1 must be # 0.
* Restricted to system mode ifrl1 = A15,
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TSB

Synlax:

Condition
régister

Tast and Sef Bif TSB Pa53

' P854
PasE
Pa59

[label] TSB["] m[.r2]

This instruction tes1s a bit in & bitstring, sets tha condition register to the
value of that bit, and sets the bit to 1.

The addrass of the first characier of the bitstring is the instruction cperand,
found as follows:

Type address

T4 m

TS m +{r2}
TG {m)

T (m + (r2))

The bit position in the string must be specified in register AZ;
in addressing the operand it is used as shown below:

a 12 13 15

A o B

The bit displacamant A2y 45 is split up in the character displacement D and
the it number B,

The tunction of the instruction is:

Type Fungtion Mot Syntax

T4 (m+D)g = CA 10 TEB m
1 ={m+D0}g

TS (m+{r2)+D)g = CR 10 T5B m,r2
1 = (m+{r}+ g

TE ([m)+Dlg = CA 11 TSE* m
1 = {(m]+Dg

7 {fm+{r2)) + g = CR 11 TSB* m.r2

1 =({m+r2)+Dlp

CH =0 if tested bit was 0
CH =1 if tested bit was 1

bit o 1 4 5 89 10 11 14 18

1]t o 0 ofo 0 o of mode 2 iE

1.72

TSEBR

Syniax;

| Condition
ragister:

Test and Test Bit / Begish TSBR P853
25 an s ] agisier F"Eﬁ-d-

PE58
Fasg

[lakel) TSBR r2

This instruction tests a bit in a bitstring, sets the condilion register to the
value of that bit, and se1s the bit to 1.

The address of the first character of the string is contained in the register
spacified by r2,

The bit position in the string must be specified in register A2, in addrassing
the ocperand it is used as shown below:

] 12 13 15
az | o B

The bit displacement AZ2q_15 is split up in the character displacement D and
the bit number B.

The function of the instruction is:

Type Fungtion

T3 (ir2y+ Dyg = CA
1 =[ir2] +Dig

CR =0 if the lestad bil was O
CR=1 it the tested bit was 1

it 0 1 45 89 1011 14 15
[1]1 o o ofo 0o o ofo 1 2 =l

1.724




TREB

Syniax:

Condition
register;

TREBR
Test and Raset Bil TRB PE53
P&54
P&58
PES9
Syrlax:
[labed] TRE[ "} m[.r2]
Thig instruction 1ests a bit in a bilstring, sets the condition register to the
valua of thal bit, and resets the bit 10 0.
The address of the first character of the bitstring is the instruction oparand,
found as follows:
Type Address
T4 m
T5 m+{r2)
TE [m)
17 {m + (r2})
The bit pesitien in the string must be specilied in register A2; in addressing
the aparand itis used as shown below:
0 12 13 15
AR (b} B
The bit displacement A2p.15 is Split up in the characier displacement D and
the bit number B. Condition
registar:
The function of the instruction is:
Type Funciion Mode Syntax
T4 m+Dg = CA 10 TRE m
0 =im+Dig
15 m+{r2}+0)g+=CR 10 TRB m,r2
0= [m+(r2)+Dig
T8 {(m)+ g = CR 11 TRE" m
0 = (im)+Dig
T7 {im+(r2))+ D)y = CH 11 TRE* m,r2
0 = (im+(r2)} + Mg
CR=0if t2sted bit was 0
CH =1 i testad bit was 1
bt D1 4 5 83 10 11 14 15
[+ 0 o 1fo o o of mode (2 i |

1.728

Test and Resal Bil / Ragister TRBR Egg%

PBS58
PB59

[label] TRER r2

This insiruction 1asts a bit in a bitstring. seis the condition register i the
value of that bit, and resels the bit to 0.

The address of the first character of the string is contained in the registar
speciliad by r2.

The bit positien in the string must be specified in register A2; in addressing
the operand il is used as shown below:

a 12 13 15

Az [ D B |

The bit displacement A2p.4 5 is split up in the character displacement D and
the bit numtber B.

The function of the instruction is:

Type Funclion

T3 (r2)+D0)g = CA
0 = {(r2)+ g

CH =0 if the tested bit was 0
CHR=1if the tested bit was 1

4 5 89 10 11 14 15

bit 0o 1
[T o o iJo o o ofo 1] 2 EN
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TB

Syntax:

Conditian
regqisiar:

T i PBE53

est 8it TB Pas4
PESS
PE5S

[label] TB[*] m[.r2]

This instruction tesls a bit in a bitstring, and sets the candition register to the
value of that bt.

The address of the first characier of the bitstring is the instruction operand,
found as follows:

Type Address

Ta m

TS m+{r2)
TE {m)

17 {rm -+ (r2))

The bil position in the string must be specified in register A2; in addrassing
the oparand it is used as shown below:

0 12 13 15

A2 D g

The bit displacement A2p_q 5 is split in the characier displacement O and
the bit number B.

The fungtion of the instructian is:

Type Function Mode Symniax

T4 (m+D)g = CR 10 T8 m
T5 {m+{r2) + g = CR 10 TB m.r2
TG [(m)+D)g = CAH 11 TB* m
17 [[m+(r2)}+ g = CR 1 TB* m.r2

CA =0 if tested blt was D
CH =1 if tested bif was 1

bit 0 1 45 89 10 11 14 15
L1t o 1+ oJo o o o] mode | 2 T
1720

TBR

Syntax:

Conditicn
register:

Test Bit / Regi TBR Fa53
ast Bit £ Register PAEA
Pass
PB59
llabel] TBR r2

This instruction tests a bit in a bitstring, sets the condition regisler ta the va-
Iue of that bit.

The address of the first character of the string is contained in the register
specified by r2.

The bit position in the string must be specified in register A2 in addressing
the operand it is used aa shown below:

4] 12 13 15

Az (] B

The bit displacement A2g_qg is split up in the character displacement D and
the bit number B,

The function of the instruction is:

Type Funetion
T3 (ir2)+ D)y = CA

CR =0 If the tested bit was 0
CR =1 if the tested bit was 1

bt 0 1 45 CHCE T 14 15
I | 00 1 o]'g o 0 nfe 1 re I

1.72E




