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PART 1

INSTRUCTION SET




Label

o

*3aR3

Kay 1o symbols used i the instruction sat

Identifer, or la
always be a tter.
Al insiructions, and

6 characters of which the first must

‘The syntactic temis) between these brackets may be omitisd
‘Choose one of th itoms batween thesa brackets
Register A1, A15

Register A1..... A15, Used as an inde regista in memory reference Instructions.
Registor A1... A7
Memory express

‘Constant in bits 815 (short constant)

ong
Gonstant)

Pragiser Insruction counter

R o e onATS
Rogiste 12 s the tackpointer ATS
‘The resalt must be stored in memory.
Diract adressing

Indirect indexed |ddmlnn

ruction

il
Store:

bit15=0
bit15=1

‘Addresing mode
Logical AND
Logical OR

Divide
Multply
Add




Instruction formats

— format0
 format 1.
Format 0 instructions
ueti i g
functior
bt 0 4 15
0
where
bit0 indicates the nstruction formst
b=t~ oparation code
5-7_ — one of the registers A1=A7 or the condition vaiue in s Branch instruct

n
Shagts ~ the contentsof this iekd varies according 1 the type of Instrction and
oreart onsant st

— an even displacoment value branch instru

A et o he shk et e mtion

= diien s (/0 nstrcion) + uncion bis

w ond

s instur

Format 1 insructions

Format 1 instruct i the 16
i <: ono of

aword following

rogister as an index registr.
bt 0 1 s
1 oo s

‘operand m of (2 words for DAK and OSK]

i — indicates the Instruction format.
bits 14 _ operation code
B8 — o of e it A1 . ATE i ool

jsters AB.. .. A18 are in group 1.
Theoroun t hich ol SSons s helcotad B 5105
bid r 0 (gr0up 0) or 1 (aroup 1}
instruction, however, bits 5 to.7 Iclutive ndicate  condition
w\u.:ndbnﬁum tused.

bits8-10

Fai 10 b taken into accourt
bits 1114 — the number of one of the 16 registers, expressed In tha same way as i bits

, y word,

bitls -

oo b e S 1 o e e L
el L

bit1s d for

orans negative vl
charactar handling instructions.
e Binary values of it trough 8 11 1.and 11 hrough 14 fo 2 are 42 18,and n

Eump’! AJmH or 2 witon s 0110and A1205 1001 For 30
ot be specfied in th field 13.

J

i 011




Rogistors

ese 16 regiters, which

2 ot e s,

“Type of instuction
The intructon i th instruction et may use varlous methods of forming one of the

T1 thru T8 to indicats the.

panel.

The specfic design
Pregiter (AD)
s regstr is use t hold o

of regsters within the sratchpad i:

i
. oraltersd to

s program
Holdth ruired new adress i 3 ranch s o b porformc,

execution of an instruction.
Working registrs (A1-A14)

working registers may be used in any of the following ways:
— 53 accumlator whers the data to be processed can be found n a e

rind
mve‘ R e b

—asir i @ the contents of
o) fllowin ey e Tt ‘operand address.
Ragistor ATS
regitor i used by the rand, assuch, it is
y ruction in SAT through AT4,

T, s sk 2 T (B 1t i e

Typs | Format | Mode[ 12 fiskd [ Deseription
T 00 | #0 | Resister to ogister operation
2 1| 01 | 0000 | Long constant instruction
T3 1o | 4o i i
38 (The Yoot A1)
T38| (T et speiid s ATen
T 1| 10 | 0000 | Address innext word (direct scdressing)
T 1| 10| #0 [ indexcd scdressing
i3 1 11 [ 0000 | indirect addressing
i 1| 11| #0 | indexed indirect adcessing
k) o [ - [shoroonsuant
T1 Registr to register
Tha aporac 1 vatue i he reistrspecified by 2,
T2 Long constant instruction
inthe tength
Instrucion,
T3 Address i register
in mamory. the
et s by 2
THA 24
T 5l

T4 Address in next word (direct acdressig)
‘The operand is hld in memory. The mamory sddress af the opsrand is the valui in the
ot Salieant wod of 1 el ometh itvseon

T5 Indlexed adtress in noxt word (indexed addressing)
i memory,

ouble fength intruction.




xt word (inlirect addressing
m epuw et ey memory addressof the operand s also held in
the double

Jongen insruction.

77

n mamory.
memory. This indi i e register specified by

78 Short constant instruce
The opersnd fthe Ve nth lset sianificant sight bitof thefstruction.

The notations T1, T2 et i 3
‘which uses some of jiven in the lst on page 1.1.1
here:

contents of
o3 {31 thecontents o the et secifed n 13
el oe i
e oot e £

(041) the contents ofthe contents of
- (1) th comams ot coments ot gt pciiodin .
({41 the contents of the contents of reise

s

1. Thi i sctual

Th of
information.

7 Dirct arasing Thecomients o eitr 1

placed in the memory location with scdress m.

e it i oyt

1 s subtractd by th contents of the contents
dcress m. The result i plsced in 1.

Exampte:
T8 e m Mea

T6 (1) = (mh » o1 Meani

Software simulation of kg
following instructions may be software simulatad on the PB52M but are hardware
present on the PEST, PG5EM and the PRSI,
ps

MUK oLL AN bvR
MSR MUR bLe os
i DA oLy DSk
MLK DAK DRA oSR
MLR AR DRC oV
My DLA BRL vk




Load register

(abell i LD ("1, m (2]

as follows

“Tho contants of the regster specifed by 1 ara replaced by the contents of
i % i found

Function

Syntax
LD f,m

o m,
i+ 620)

L2 i
LD* 1iim, 2

(m)
(m+ (2
Condition
regi (1)= 0
1) >0
2it (1) <0
1 |

o 4 6! 89 10
[ATo o 8o, s -] Wo-
[ e

Remerk:
Restricted 1o system moda f r1 = ATS.

o




Condition
reg

Load registerregistor

[label] L LDR {+]o. 11,2

The
Contents o th e spoqed by 7 et satrening) o

contents of the

the
prmbisle bl ctnt b A

2 peciies the A1S rsistr, the lattr i s 0 b thesack. I
(. i point

10 the atest entry) before the transfer of data occurs.

Tve  Function o
T 2) - 0
TIA (2 ~a o
TR (A18) 42 AT5 (ATE) 1 01

CR = 0if{m=0

Syntax.
DR 1,2

Re il 2
LDR* r1ATS

1150
2ifm<o

beo 0 1 4 s 89 10 n 1 15
[Mooool = WD 2 o

Remaric:
Restricted to system mode if 1 = A15 or if typa 38,

Symtax:

Gondition

fabellos DK w3, & — T
llabel]us LDKLart, k= T2
™ Constant ks e ino bits 8 through 15 of the
egster speified in 3. Tha bits O hrough 7 arsreset t0
2 constant, whichcanbe found in
ot Inceucio; 4pacs o Contena f .
Tegier speified by 1
Tiee Synax
i K Ak
R KL 1
o arged
R = Birw= 0
1ifk>0
2itK<0
bt 0 1 FrE 15
T [0Jo06 0] @] T ]
be 0 45 80 0 115
o600 @ A0

TTooo 0o
1

Rems
Restricted 1o system mode If 11 = A15.




Syntax:

Condition
registe

Stora register

labellsST [+]eort,m [, 2]

The 16t ofth reistr s by o ralce hecontonts o he
ive memory ade

Type  Function MO Syniax

T4 em 0 ST orm

To emiia) 10 ST rime2

T8 (el) > fm) 11 ST* riym’

T~ (mg2) 1 ST i, 2

Unchanged

bt 0 1 5 89 10 1 14

1

emark:
Restricted to systom mode if 1 = A15.

I

Syntax:

Gondition
egister:

Store reisteriegister

[aball s STR s 1,12

Tha 16 i e st et by 1 e e orons o the
ess indicated In the regster specified by r2
oo £ AT8 sk ooty pesied by 2 1 1 updred.

Type  Function Synmx
A -2 STR1.2
THB 1o (A1S), (A1) -2+ A1 STRITAIS

Unchanged

bit

o 1 a5 s
[[oesel a [o

Remark:
*" An interrupt stack overflowis generated when, for T3B type, the

reached by the pointsf= </100. Bit 13 set 0 1 in PSW.
* Restricted 1o system mode i1 = A1S or if type 38.




Syntax:

Condition
register:

Mattiple foad

Uabell ML [+]usn, m [, 121

The contartofn corsscute egstes(th it ans b
repl v oy lonation e st
).

e contents of n cons
Iocation 4 nciate by te e momory e

Tvpe  Function

T4 (). (mn) < AL
T mei2) - AL
ki - Al

) () + ) -
T2 {imt (2D fim+ 20 40} S AL
= number of registers (1 through 15)

CR = 0if (AT}~ 0

1if(A1)>0
2if AN <0

Remar
Restrcted 10 system mode ifn = 16,

14 15

mLK

Synax:

Condition
ogister:

Muitole osd constant

=
=

labal] s MUK in

1£n=0 the nstruction Is trapped.

Type  Function Symax
T WK = ALAZ A Wik o
DATA 5,..x0
= numberof e (1 ough 15)
on = onian-o
D>
2‘ IA)
B0 1 45 8o wun__wm
[oii [ = Jo

[o 1[0oo00]0]
{F=ar; \ ]

mark:
Restricted o system mode f n = 15.




Syntax:

Condition
register:

Mattiple fosctpagistor

label] < MLR i, 2

ontents of n consacutive registers (the first ona being A1), are
e e e
address of those locations s indiceted by the contents of

the stackpointer ATS, the system stackpointsr is updated.,

Type  Function Syntax
A () - a1 MR 2
i2) +2) laz
2 402 a0
T (A5 s A MR AT
{iats) A1
Al -2 a2
{at8) ~2n+2) = An
= numberof registes (1 through 15)
CR = 0it(an=0
1it (A > 0
2it (A1 <0
B 0 4 s 89 10 11 1

= Restricted foifn =15 or 2= ATS
1135 e, the comems st bo oo (FERAT.

Syntax:

Condition
regiser

Maltple store

Tabel] L MS [+, m [, 12

=

‘the.

Taiens.

Tpe  Function Ho S

T Al.Anem.men 0 n

B ORUAIRE Tmeen 1 e m,u

T6 Al..An= (m), .., (m)+n

hed Al An- (m+(2)),..,(m+ (2] +n 11 Ms'n.m,n

n = number of registers (1 through 16)

Unchanged

v 0 1 4 s 89 w0 1
[ifeni ] w [w ] = [1]

amark:
Restrcted to system mode if = 15.



SR Muliple store registor

libel] s MSR i, 2

A

ihe conterts of mcansecuive mamory locatons. T ke
specified In 2. 1f 2 = the systam stackpolntar AT5, the stack:

bl L) regstors,

Type  Function Syntax
| A Al - (2) MSR n,r2
| (a2} -~ (2)+2
(An) > ()42
TE (A = (A1) MSR 0, Al5
(a2) 2 (a8 -2

(A > (A8 =202
(A18)~20 = (A15)
= number of registers (1 through 15}
Condition
reaisto Unchanged

859 10 m 1 15

ores
* 1138 tps,the ATS contente st bs v (57

Extondod load (MMU option)

fibel] LyEL [] Lo, m [, 2]

164t contents of the ffective memory address, specifed in m and
translated by the MMU, are oaded in register r1.

Ty Funcion M Symex
T mewned  on 0 A
T it -1 0 E nime
™ (m)e Zn W
i 2200 oxended = 11 W ime
R = 0if =0
firn>0
Himze
W 0 1 45 86 101 14
[eio] n [m ] 2 J[o

Remark:
“This instruction may only be used i system made.




Condition
register:

Extended foad!rog. (MMU option)

lsbel) L ELRL 1, 2

cantents of the ffectve oy adess pointd o i e
T2 i e M e e 10

Ty Function
T3 (2 exendsd =11
R = gitim =0
1if () >0
2itim<o
Beo 0 1 45 89 w0n s
T[toi1 o] m o 1] o

ki
instruction may only be used in system mode,

=

Syntax

Gondition
registe

Extended stor (MMU option)

Dsbel] B [+ et m 2]

The g el
memory addressas translated by the MMU.

Type  Function D Syntax
T4 (1) = m extenced 10 ES A,
b S R 10 ES rim2
{1} = {m), ox nooEst
T e e 1 Estame
Unchanged
14 15
2 1

Remaric:
“This nstruction may only be used insystem mode.



Syntex:

Condition
regiter:

Extanded store/reg. (MMU option)

libell L SR 11, 2

s e contants of

in 72, and translated by the MMU, by the 16-bit contents of regsier 11,
Tyoe  Funetion

T3 1)+ () extended

Unchanged

Remark:
“This nstruction may anly be used in system mode.

synax

Condition

Load adress

labol] LDAT1,0,2

hevaiue D
it Speciied oy 1.
T Funciion
m (4D >t
Unchanged
s
s 01 es 1 83 wm 1
v o v o o = o
o |
Remark

11 matbe 10
e 0 system mode 11« A1S




Condition
rgistoe:

flabel] LADK Li73, Kk —T8
liabel] SADKL P, K —T2

T8 Thepos s addd 0 thocontents o h et

el in 13, Th reslt o he i pnc i 6,

T2 The positve or negative constant Ik i acded to the content of
ho regier specfed 1. The reaul of e adion s paced
Function Syntax
@k +r ADK 13,k
M4k = ADKL 11l




Addition registe/register

fibell Lo ADR [+ el 2

[iabel] s ADRS L 1, 12

The contents of the egister specifed by r1 are added eithar o the contents
ot Togrspaiodby 1 atac dcrmi), I whih o e s

memory adress indicated In m. smsammu by 2 (st sdaresing
In that cas the sum i pl pecified by rl (the I/s
e oo i o mmny ires o 11
Function Syntex.
Glrtar
(1) ({2l >
ke iiaes] e

Condt
fgiser: CR = 0 ifresuit=0
it result > 0

n case of overflow

omarks:
‘Whan I/s= 1 (store), 1 must bo 40,
* Restricted 1o systern mode if 1 = A15.

[sbel] s AD (5] [+1csrt, mi, 2]

the reister specified by r1.
The aam s pacd atha i heregste pecifid by 1, in hichcas e
e losd!

store Indicator s 1.

n rlm
m 0

riom

) el i rim, 12

Sm i) s rhimr2
. L m

m)) 1 e
sl +1m = 1 ADS etim,r2
hilm B0 @ 1 im 2

result <0
3 in case of overflow

[

. 4 s
I R )

e men =1, 1 must b 40,
* Restricted 1 system mode i 11 = AT6,




Incroment memoryiregister

Symax: (aballes IMR 12

“The contents of the effective memory address indicatd in the regiter
spacified by 12 (indirect ara ncreasod by one.

Ty Funotion Symiax
T3 20} +1 =+ (r2) IMR 12
Candiion
: it
T itreit> 0
2 ifront
in cas of avefion
W 0 a1 4 80 01 11
[([ooiofloocofo 1] = g

ECT

Syntax:

Condition
regstor:

Ineroment memory.

10 (] £ 2]

1 the contents of

addross,
by the new value.

Tyoe  Function o ey
TE (mi1 m 10

TS (mot(@) +1em w2 10 \M m.rz
TE (myed ~ m) 1

T (im @41~ dm 2 e

CR =0 ifresult=0
1 ffresult> 0
2 ifresult <0
3 in case of overflow

bt 0 1 45 89 1011

1

15

[looiolooool m |




UK
SUKL

Symax:

Conditian
registe

Subtract constant

flabel] o, SUK_ -8
st obimbi .

TE. | Thd it copan s ot comts of he
register spacified n 13, The resu

2
of the rgitr pecie 11 The el s placsd in 1.
el oo Synrax
T8 ) - kra SUK 3k
L SUKL f1k
on = 0 i
1 ftrom
2 i e
& R er et
w0 1 45 18 5
T [0[oo i ] @ ] =
e 0 1 45 a0 W was

m [Jeoia] W Jo 1Jowsoo]o]
[ |

Romark:
Restricted to system mode if 11

Syntax:

ars

Subtract regiter/pegiter

lsbel] s SUR [+] i1, 12
label] S SURS o 1, 2

Thecontnt o thergeter spclfid by 12

nclvec soiremteg e
<pecifid by 1. TG rsul f his Speration s placed:

(dirct addressing) or the con-
e of the ey v ndcae n the et i by 12

‘of the 16.bit regster

~ (direct addressing) : i the regiter speciied
Z e adarei) . akbe ot vt spocfed by 1 (=01
the memory address indicated In the egister
specified by 12 (16 =1).
Type  Function DU Synex
o metaie o 0 0 SR re
™) -2 ol 0 SUR i
R 1 R o 1 sURs i
CR =0 ifresutt= 0
1 it rosut> 0
result <0
3 in case of overfiow
bt 0 1 4 89 101 1" 15
1Jo0 11 [z} [T} s
Rema
 When l/s= 1, rt must bs #0

* Restricted 16 system mode if




Syntax:

Conditlon

Subtract word

label]sSUS] [+lrt, ml, 121
The contats o the sfctive mory address s sibtacted from hecon-

s of the register specified by r1. The result
Rty wher e B 0ot st ey s

(s 1
7 e (im n
LA i RO

Vs 1
Type Function MD i Synex
T4 gm-(m) ~n 0 N dm
T - m 1 s rtim
T5 o dM—(m +(2)o e 0 S dme
T fm-im o s@heme@ doo f sUs dime
T8 (1) = {fm) - 1m0 s i
T i) 1 1m
0 1im
1 Tm

W

bt 0 1 s s 89 10 11 1" s

Moei ] o [w] = yu,l

o Whlnme Jabite 1,y mustbe £
stricted 0 systom mode

Ats.

T ] et

Condition
regist

()

abol] L CWK 11, Ik

constant. The result of this comparison i stored In the condition register.

Type  Function Syntex:
T2 (ek-CR WK 1,1k
OR =0 if(r
1) > 1k
2 M <k
bt 0 1 4 s 80 11 " 15

Romark:
Restricted to systom mode if 11 = A1,




Condition
e

Compare words registerfegister

label] o OWR [+] urt, 2

“The contents of the 16-bitregister specified by r1 are compared with the
contntof the 11 rgister cifed by 2 (et saesing o with e
‘contents of the mamory address hed in the ogistor specifid by r2 (indirect

Function Syntax

(1) -{r2)+CR o cwm e
(1) {(12)) > R GWR® ;2

R = 0 if (11} = (2nd operand)
1 18 {r1)> 2nd operand]
2 1 (1) < {2nd operand)

Remark:
Restricted to systern mode ifr1 = A15.

labsl] o CWEslsrt,m [, 2]

cotent of the ffectve mumry ‘addresswhich s found i the word
following the intructor

Tyoe me Syntax

T 0 oW m
B einle o o, ime2
T8 e - i

TI o EDelm + @20 - CR e e

Gondition
rogister: = 0 F(F1) = 2nd operand
17 {r1)> 2nd operand
2 (1) < 2nd opsrand

Romark:
Restricted 1o system mode if 11 = AT5.




symax [lbol L C1_[-lut,m [ r2]
{iabel] €18 (41 m . 2]

Logic

Complement; s e

ontents of the 16:it register specified by r1 or the contents of the

Type Function MO i Synax
T4 m) “n 10 ¢ m
T (m] “m 10 c1s

B 10 131
T mA@) omoe2 10 c1s
7w 20 1t m

1s=0, 11 must be
* Roestricted o systom mode when r1 = AT5

Syotax:

Logie
complement:

Condition
rogistor;

Onas comploment registr egister
flabolls CIR [+]uart, 12
llabell S CTRS 112

Bits which contained 1 in the specified registr become 0, and viee vers,

‘The logic complement of the contents of the 16.bit regiter specified by

the register secified by r2 replaces the contents of:

— (direct addressing]
i remia

the register specified by r1
siter theeltar el by 1 (=01
e

i1 s not specified, the default value

Tvpe  Function wo i

L 3 B o o
f T (1 o o
T3 20 - (2 o 1 CIRS 2

R = 0 ifresuli=0
1 ifrosult> 0
2 ifresult <0

* When I/s =0, r1 must be b
* Restrleted 1 system mode when r1 = A5,




syntax:

regiter:

Wegate register

lsbell s NGRL 1,12

Twos complement.
Zoro bits bacome one and vics verss, +1

“The v complamant of he contants of the regitersecified by €2
replacss the contents of the register specified by

Tyee  Function Syntax
10—l NGR 1,2
o8 =0 ltrelc=0
relt>

3 limarzo

3 tmaa o svertion
bit 8 9 1 1 1 15
* 1l mustbe 0

+ Restricted to system mode when 11 = A15 (not for PBB1M).

Condition
rgister:

Twos complemant egister

flabel]LICZRLI 2

‘Twos complement.
Zero bits become one and vice versa, +1.

gative)
memory ddres replaces tho old contents of this address.

Tome

Syntax.

Function
™ 0-(2h i) c2R

CR = 0 ifresuit = 0
1 ifrosult> 0
i result <0

3 in case of overfiow.

1 1

2

"

15

5 8
0 00 0]0

o 1 .
Oloois
F




Condition
rgister:

fabol] €2 [+] m [, 72)

Twos complem
Zaro s bacome o1 o v e, +1.

“The twos complament (or negative of the contents of the effective

replaces the old contents.

Type  Function "o
L I 10
T ooim e m +02) 10
T o-Um - m) 11
o —llm + (2 (2] 11

R = 0 ifresit= 0

in case of overfiow

1

i

15

1 4 s 89 10
[ooi1[ooo o[ ™ |

7 1]

|

Syntax:

Condition
rogistar:

Clear memary register

liabell s CMR s 12

“The contents of the memory address specifiad in the register speci
by 2are reset 100.

Type. Funcion Synax

T e cuR

Unchanged

B0 1 45 89 wu w1
[[eioo[ooooo 1] =

IEH
| |




Claar memory

Synwx: UsbolluaCM T [ e2)

The contents of the effactive memory address are reset 0 0,

Type  Function D Synmx
T 0em 0 oM m
T 0em 402 10 M me2
T - (m) noooMem
T 0am 4@ oM mez

Condition

regster: Unchanged

bit 10 1 1 15

0 1 45 [
| [[ofoolooas] w ] aj‘

(o]

Syntax:

Condition
rogister:

Multioly with constarit

[

Uaball MUK s

constan ks i by tho constatofregster A2, The et of
he malgation X \ouﬂld-ni" it product i registers A1 and A2.
Bit0 of A2 ro-Thein bitof A1 i thesin e et
Orertion cocurs t he

while the sign bit may or may not be correct.

Type  Function
T2 (Axlks A1 A2

CR =0 ifresuit=0

fsaftw.sim)




Synax:

Condition
regiser:

Multiply registe/regiser.

Tabell MURE-]i 12

The contants of the regstar specified by r2 (direct sddressing), ot
ontents of the memory addressindicated in 2 (indirect o
multipl 2,

AT, 2. Tho mos dnfiant i of A2 s e 10 20 “Thesign of the

prods
Overflow |1>2"
Inmm:xhnwnnummmn i
be correct.

Type  Functic wD Syniax
T (A2x(@) > ALA2 0 MUR 2
T3 (A2x2) - ALAZ ol MUR* 12
CR = O ifresult=0

1

2 ifresult <0

3 in case of overtiow
bt 0 1 4 5 89 101 14 18

Syntax:

fabslls MU e)os i, 2]

The comtentof gt A2 v ol b thecovans of the effective

roduct In egitars A1, A2, The most significant bt of A2 s reset o zero.
o oot ctis e n the 3Bt of g
Overflow occurs If resut> 2°
the sign bit may or may not be corect.
Type  Function mD Syniax
T4 (A2x(m) - A1A2 0 MUom
(B2 x(m +(2) = AL A2 0 MU me2

T A2k () > A1 A2 oMo m
T (A2x(m +2) - ALAZ noMUt mez
CR =0 ifresuit= 0

3 >

2 ifresult <0

3 i case ofovertiow
bit w15




Divide by constant

Syntax:
synax:  [abollus DV itk
e contents of es A1, A2 are dhided by the consant . The
Melhplchidd e A2, i register A1, Overfloy
Type  Function ar
T (ALA2 K a2 a1
Condition
register:
Condition
register:

bit

it

1l DVR[lu 2

The contants of the egiters A1 and A2 are dividd by the contents of 12

12 {indirect addresing), The quotient is placed in egister AZ, the ramainder
inAl.

i 18 bits. In
of AT and A2 are not ignificant.
also the note under DV on poge 3.0.24.

Type Fm!cmm a & MD Syntax
T (A 2) A2 A1 ® DVR
BORAN IS A o  DVR" 2

CR =0 ifaz=0

3 in case o overflow




Divide

symax: LabelloDVIsluml, 2]
The contents of the regsters A1 and A2 arediided by the contents o the
oo memmory adres. The auotient i placed i registr A2.T
Temindor in register A
o of the rmaidse s sl the rinal dgn of A, A2, xcept
o el e 027 oo £
o o o ase 50
O af A 2 ar deatroyed xcapt hen he dvision el o
ol a A D Symex
T4 LA A2 A 1 OVom
™ um/(m Fi2n SAz AL 10 DV me2
| e (ALA2/(m Sheaiou Dvem
| B et A ovme
condiion
| e CR =0if(A2=0
| 1ita2>0
| (a2 <0
| 3 in caseof overflow
! bit 4 s 59 101 1 15

i the dividend
1 squal to the twos complement of the divisa.

(softw. i)

Condition
registers

PR—

oftw. sim)

labai]os DAK s ks, ks

et i . s o et o A
it The sum is
ot ALE R, 0t A2 v ser. i 0o A1 I o s i

Type  Fur
T2 K, K2HIALAZ) > ATAZ
on - 0 ftrik = 0
result> 0
2 ez

ncase of overflow

bt 0 1 45 89 11




'Double add registar egistar

fabel] DAR

Syntax:

“The contants of two consecutive registers, the first one specified n r2
(dirct addressing), or the contonts of two consecutive words. The addross.

tents of A1 and A2. Bit 0 of A2 i set o 2ero, The sign bit o the result
is the sign bit o

MD Syntax

Tyoe rmm
- A1, A2

T 2,2+1) + (A1, A2 0 DAR 12
B GGk IAe o b a

R = 0
1 lfrait> 0
2 im0
& inmeer artoy

| bit 0 1 4 5 89 101 14 15
[i[foiofosoo[m ][ & Jo]

Syntax:

Double sdd.

Usbell.s DAT+1smi, 2]

Th

Thon o A 010 20, Thesign

A2, The sum s placed in those registers,

s the sign bt o
Tvve  Function
o (o
s 1,mﬂmw2»+w a2) ..A| A?
Te umumr (a1,43)
7 e, U3 (1,020 g d
CR = 0 ifresutt= 0
>0

2 if resuit< 0

3 in case of overflow
bt 0 1 4 5 1

of the paramaters and result

e

MD Syntax
10 DA m
10 DA m 2
11 DA*m
1 DA*m, 2

80 1
[Tt oioloooo]m ]

14 15
o




Syntax

Condition
rogister:

"Double subtract with constant

softw sim)

labelle, DSK s i, ey

e ) s sac 1o 0o oo o e A
i A A i o7 A2 e ot 1 30 B0 o A 4 0 it

Function
T2 (ALAZ- KT, K2+ AT A2

CR =0 ifresult= 0

1418

i 45 86 101
i [oooo0]o]

DRI

Syntax:

Condition
ogister:

‘Double subtract rog. .
ot sim)

Iabel] DS +)os 2

N i) o O e et o e
i of the st ars bl e o3 e e oy
ubtnced rom hecontontsof e rgsrs A and A2, Bt O AZ s
reset 10 zer0. Bit 0 of A1 is the ign bit.

Tyve  Function D Syntax
T ALAZ=1@,12+1) ~ALA2 00 DSR 12
T3 ATAD- (), (2 1) ~ALAZ 01 DSR® 12

89 101







D retmminiimsorrs o [ 75|

Syntax:

Condition

Usbell s FFX

FP)
and FPAS,suated o th Flsting oint Procesor, s conartd m-

Durng s opration the nmer ey e crncard (s of ikl

R v aceurs i theinteger s aestr than 2201 o smale

g
Sbnormal condition occurs. CR s st 10 3.

Type  Function
(FPA1, FPAZ, FPA3) ~intager » A1, A2

- 0 lrec= 0
Pt
simico
3 sonorma sondicor
2 ~ arithmetic uwrﬂw« lexponent > 30)

bt 0 1 5 88 101 115

[ R R e\nnﬁﬁ;‘]

Condition
rogiter:

Fioating point addition/register (F.P.P. option]

‘The floating point operand contained in three sccumulators FPAT, FPA2

and present in three consecutive memory locations, The frst memary
ocation is indicated by r2. The result i plsced sithar In FPAT, FPAZ and
FPA3orin

the s indlcator.

anabnor-
mal condition occurs. CR s st t0 3.
[ i

(FPA1,EPAZ.EPA) + ((r2))((r2)42],((2)44) = FPALEPAZ,FPA3
T (FrATFeAS IS A (@)f22,(r2)44
Tvpe U Syntox
T3 0 FADR 2

FADRS 12

icions
ized operand (operation aborted)
overflow (result exponent > or = 215)

et et it aonre <29

1 45 89 10n
T[T 0 [1 0000 7] =
[




i 0

l Synmx: (lsbellos FADISI )y ml, 2]

“The floating poin aperand cor i e ot poinsccumultors
FPAL, FPAZ, FPAS on the Fisting PootProsessn e ey

the firstane being inicated by the effective mer um
i placed either inaccumulstors FPAT, FPAZ and EPAS o iy tomee”

I adrss, depending on the sate o the I indlcator

an abror-

mal condition oceurs. CR s ¢t t0 3,

f Type  Function
i T4 (FPALFPA; A Lim M mea M mya) - coatepazeons

i T4S  (FPAIEPAZFPAZ) ¢ 25(m t2,mea
I TS (EPALFPABEPAD) s (e o) (m‘(melp
A1LEPAZ FPAG
TS (EALITAZERAD (2 2 ~2D.(ln; s
S (2, m

T, (oA e Bl Hoai P on
TGS (EPAT,EPAZ,EPAS) + () ((m + 21(m + &) ~ (m: m £ 51 (g 2. 8)
T (FPALFPAZIPAD) ¢ (i (2 ) s m i+ ol

TS (FPAL AR EPASL 4 (1 (2 im2) s
21} (m +(2) +2), (m + (r2) + 4)

rand (operation aborted)
~ erfthmetic vl (st exponents o 2
arithmeic underflow (esult exponent < -

1 s s 89 01  us
1 N T

180

T st i by o
Ve e

Syntax:  [labello, FSURIS] 12

b
oo s oo being speified by r2, s subtracted from the
Jostingpointoperand I thethreesccumulstors FPAT, FPAZ and

FPAT, FPA, EPAS o inthree conseciive memory locations,
depencing or the stateof the Vs indeator

An intemupt is ganerated by the. © Floating Point Procssor when an
abnormal condition occurs. CF i sor
Tyoe Function

T3, (EPALEPAZEPAS)—(2)((12) +2)((2) + )~ FPALEPAZ FPAS
TS (FPAL.FPAZFPAS)-(12))r2) + 21112} + 41 (12(12) #3000 .
Tve 15 Symax

T30 FsUR 2
TI 1 FSURS 12

Condition
Rgister:  CR = 0 ifresult= 0

tion:
= ionormalescoerand opraon s
= avithmetic overflow (result exponant  ar = 215)
e o o et > o




[rsv ] rtstiog e sustrac .22 optons

Syntc:

Gondition
rgister:

Usbellos FSUIS) () m, r2]

locations,

e o e s ot o e o Ty

laors FPAY, EPA2 and EPAS ansh Flostin Point Procsio The
FPAT, FPA2 and FP)

onhe e ofth s csor, AN interis s gnerted by s oot
Point Processor when an abnormal contion ocours.

Type Function
T, (aleeadrean-(miimizhimid)s FeALFPAZERAS
T4S  (FPATEPAZIEPA3) — (m)im+2)im

T6 (FPALFPAZIFPAZ) = (m+ (B0 im 121 oz» s )
*+ FPA1FPA2 FPA3
TS (EPALEPAZFPA— (m+ () m (2} ¢ 2l )+ )

~m e+ (2),m+ {2) +2,m +(12) +4
TO_(EPALEPAD.EPAZ) — (i B 4 FOALFPAS FPAS
65 (FPALEPAZIEPAS) — ((m))(im +2))((m + 4)) = lm]{m + 2} {m +4)
TT (FPALFPAZEPAD]  (im 4 (2 (im +(2)+ 2 fim - (2 £ 8)

FPA1EPA2 FPA3
TR (e AR FPAY - (e ) (k) 42 (2) 40
+ie2), (m + (2)4 2), (m+ (12) + 4)

Ty MD Ih  Symex

T4 10 0 FU m
TS 10 1 FSUS m
510 0 FSU me
TS0 1 FSUS mr2
T 1M 0 FSUtm
TS 11 1 Fsustm
il 0 PVt me2
TS 11 FsUstme

aparand (opraton sborted)
xfmeic overio resu exponant > ar =21

— arithmetic underflow {result exponent < —2'4)

ot s w11
[Tooi[tovolm ][ = Jn

bit

Floating point multply register
(F.p.p. option)

Syntax:

Tabel], FMUR (S 72

e fostng e cornd ortins o flosing sl ssumultors

EPAT, FPAZ FPAS it by he fostin pon:aparand

in he .
Fonl, FPA2, i

indicator,

e Floaing
mal condition occurs. CR s st to

Type  Function

T3 FPATFPAZFPAS) x ((12),((12) +2),(2) + 41+ FPA1,EPAZ,FPAT
T3S (FPALLFPAZIFPAS) x ((12),((22) +2),(12) + 41 (r2){12) +2,(12) +.4
Type 16 Syntax

T 0 FMUR n

T 1 FMURS 2

OR = 0 ifresuft= 0

= unnormalized operand (operation abortec))
— arithmetic overflow (result exponent > or = 244)
~ arithmetic underflow {result exponent < ~21%)

on s
I




labellos FMUIS (] L 12)

, FPAT i
opwrand presntin e comecythe mamry ocations, et of
fesult s placed
e a

the affective me

bl i
o e & ganraned by e Flaing Poin Prossa whan 20 snor
mal condition ocours, CR fs set 1o 3.

Typa Function

T (EeAUTRIGEEANX(mL(m Y2 Nl se) o FOAL o2 EPRY
TAS  (FPATFPAZIEPAZ) x (m ].{m+ 2,m+4
T R TR TrAS & (s ()1 Amumu»
A1FPA2FPAS
TES(FPAILFPAZEPAS) X (m (2l 4 () 2} nm(m.n»

(2], m+12) +2,m + (2) + 4

o (EPATEPAZIEPAS)x (il + i A1 FOALFPAS RS
T65  (FPAT,EPAZIFPAZ) x (imh),{(m +2)) ({m + 4)) ~ (m},(m +2},im +4)
T (FPATFPAZEPAZ) x (Im 2 {im +(12)+ 21 s 12) ‘4;2“
TS (FPAYLEPAZFPAT) X (im + 2D fim + (2) 20 (m+ (2)+ ) =
~ (m+{e2)), (m +{12) +2), (m + 12} + 4)

T4 0 0 FMU m
Té 10 1 FMUS m
T 0 MU me
TS 10 1 FMUS me2
1 0 FMUt m
TS 11 EMUS'm
1 0 FMU' me
TS M1 FMUS*mr2

Condition

rgiser: OR =

20d perand operation aborted)
eicoverfon st expanent> or'= 2}
- amhmnc underflow (result: exgamm( 2%}

S0 4 s 9 0w
R T e e |

188

Syntax:

Condition

FOVA Floating point divide/register
FDVRS 1F.P.P. option)

labell s FOVRISI 12

‘The floating point opsrand co the fioating polnt processor
ey FPAT R, FPARL D dhided o e foai bl
perand present in three conseciitive memory locations, the first of
‘Which s indicatd by 12
s placed ithr i FPAT,FPA, FPAS ot b th
emory locations, pointed at by 12, depending on the
Sat o th s inictor

abnormal condition occurs, CR s et to.3.
e IFPM PAZ.EPAS) (121121420121 441 FPALFPAZ FPAD
T3S (FPAT, FPAZFPAR) / (1211 {(12) + 21((12) + ) = (2),(2) + 2(r2) + 4
Tyoe 16 Symax

T 0 FVR o
TS 1 FOVRS 2

R =

ized operand (operation aborted)
— arfthmetic overflow (result exponent > of = 21%)
— arithmetic uindarfiow (result exponant < —27%)

89 10 11 1 15

1 45
oo [iiio0 1] =  [w]
|




synax:

Condition
register:

Fioating point dvision (F.P.P. option)

Tabellos FOV(S] [+]us m, 2]

“The floating point operand contained In the loating point processor
acoumulaors FPAY, FPA2, EPAS s dhidod by th floatiog poin:
‘operand present i three consecutive memory. , the firstone

either in FPAT,FPA2,FPAS or i the thres consecaltive memory
i “dependi

the stato of the Is indicator,

‘abnormal condition oceurs. C

satt03,

Type Function
T4, (EPALEPAZEPAD) (mi(m 2 M med ) - EPALFRAZ cPAS

T4S  (FPATFPAZEPAS)/(m){m+2)(m+d]) > mm+2,m

TS (FPAT FPAZFPA!)I(mi(ﬂn(m'(ﬂ)c?ﬂm'lﬂ}»ﬂ
1,FPA2,FPAY

55 (FPAL mzrmmmemn(m(rz;m(mem)m

i)+ 2,m+ (12) + 45
To (EPALEPALEPAD)/ (i (im Bl s @) - EraiFeaz foas
T6S  (FPAL,EPAZ,EPAZ) / ({ml){im + 21 ({m + 4))  (m),{m + 2},{m + 4)
TV (heavEeAIERASI (i ¥ 08l £+ )i

s (FPAL mzmay/umumnumm)‘znu +12) + )
m+ 12, (m +(12) +2), (m+ (2) + )

Tvee MD 1k Symax
T4 10 0 FOV
TS 10 1 FDVS m
T5. 10 0 POV mn
TS 10 1 FOvs m.
16 1 0 Fove
Tes 11 1 FDVS'm
TN o0 Fov mn
TS N1 FDVST me
R =0 ifresit= 0
1 ifrosut> 0
2 ifresult <0
3 abmormal
— unnormalized operand (operation abortad)
= arithmetic overllow (result exponent > or =21%)
— srithmetic underflow (result exponent < —21*)
Zbivisor =0

bt o 1 as 89 1011 1" s
o




Logical Instructions

A

Symax:

Condition
rgistor:

[aboll L ANK Lrd, Kk —T8

lsbell ANKL 1 Ik =T2

Logical product

Bitinr3orrt Bitin & or Logical product

o ]
0 1 0
1 o ]
1 1 1

T8 Thelogial product o kand theconants ofhits 815 of the reistr
spacified by rd s placed in bits 815 of r3.
Bits 07 of this registerareset 10 0.

egivter specified by
1 pleced ne,
Type  Funciion e
I {r3)grs A+ 13505 0 > r30-r WNK 13,k
T2 ke A ik
CR = 0 ifresuft=0
1 itroslt>0
2 itremit<0
B 0 1 a5 18 15
w [0[oio0] A i
I 1
bt 0 1 s s 89 w0 n s

T2 ([oi80] @ Jo iJooo0]o]
[ |
Bomark:

£ I8 G mustba 0,172, 1 mustbe £0.
* Restricted to system mods f 11 =




Syntex:

Condition

Logicel AND register register

fiabel] L ANR [+]oir1,r2
Dabel] S ANRS 11, 2

Logieal product

Bitin 1 Bit i 2nd operand Logical product

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

regiser 11

mory acress inalcate Intheregsar speciid by 12 (indirect

s i sored

= it adiesing) . rgier sl by (1

~ (indirect addressing) cogisto specified by r1 (13=0) o
mory i ndeatd n the rgister

el

Tyoe  Function MO 15 Symax
T A(2) - © o 2
3 () AU~ o 0 aNR M2
T3 A2 12 o 1 ANRS ri2
CR =0 ifresult=0
1 i rosult> 0
2 ifresult <

T I hen 1 mistbe ¢ 0173, o734 0then 1 must 0
* Resticted to systom mode if 1

Gondition
register:

Logical AND

Usbsl], ANIS] [rlci 1, ml, 2]
Logleal product

Bitinrt Bitin 2nd operend Togieal product
o o

1 o
o 0
i 1

o
0
1
1

“The logical product of the contants of the effective memory address and tho
ontens o th g spcie b 1 s laced n thirgtr, whon e
sndicator 0, o in the ffective memory address, when I/ s

Type Function w0
T4 Am) 10
T4 Alm) m 10

i alm +@2)) 10
™ 10
6 n
b3 n
bt n -
TG LNz e rim, 2
©R = 0 i ol produet = 0

1 if logical product > 0
2 if logial product < 0

040,
* Restricted to system mode if 11 = AT5.




o
ORKL

Gondition
rogister:

Logicat OR with constant

flabellLORK i3, k  —T8
[sbel CORKLL Ik -T2
Bitinedorrl Bitin k or Ik Logical union
[]
1 1
o 1
1 1

1 prformod on thecontnts of bt =15 of the
by 13 hevalua f o
i Tt ree secied by 1.

T2 Alogisl OR s prformed on thecontent of e itr
jc by 1 and the value of the constant Ik. The result of
o et s oo et it oy 1.

Type Function Syntae
TE (@l Kerds  Gen  unchenged ORK Rk
=@ ke ORKL 11,k
CA = 0 ffrenit= 0

1 ifrent> 0

2 itreit <0
e 0 1 45 713 i
T [0[o1o1] & K |
B0 45 89 1w
™ [[[oio3] a Jo iJoevo0]0]

then 11 mustbe # 0.
* Retricad v system mods 1 = ATS,

Syotax:

Logical

Gondition

Logical OR registeregister

el ons (slort 2

lball ORRS .
Bitinrl Bit i 2nd operand Logieal union
0
0 1 1
1 0 1
1 1 1

The ol Of of he contents fthe 16 atr oo by 1 nd e
s of he 1641t it spcfod by 12 ing) or the con-
e b e e s 1

et rscton & plcss
— (direct sddresing) :  In the rgistr spacifiad by r1
(ndiroct addressing):either in the rgister specified by r1 (/s= 0) or
2 memory address indicated in the register
specifiod by r2 (s =1].

T e WD Ik Symax
T vt ® 0 oRR iz
T3 v ((rl)? o1 0 ORR® rl,r2
RER i e 0 1 ORRs Mz
R =0 ifreu

1 ifres

2 linzo
e 0 1 4 s 8o w1

Dloioa] o [wm ][ e [u]
Femar

115 =0 then r1 mustbe £,
* Restricted 1o system mode £ r1 = A15,




Syntax:

Logial

union:

Conition
rgistor:

LogiatOR

labell  ORIS] (+)o rt, mi, r2]

{ri) v (fmi) 1
(1) v (fm n
{iviim £ 0m +wen 1

4
o “m

5 o 10
5 (ivim b2~ m v 10
5 (ri)vitm) 4 i)
6

7

7

CR =0 ifresult=0

Bitin el Bitin 2 operand. Logical urion
o ] [
0 1 1
1 ° 1
1 1 1
rogistr specife placed sither i the r1 egister,
when /s bit =0, or n the effective momory address, when /s bit = 1.
Type Function MO ik Syax
T4 (Mv(m) -n 10 OR rim
(rilv(m] ORS rim
(il vim " 4+ (2) OR 1.

1 ifrosult> 0
2 ifresult <0

bt 0 1 45 89 101 1 15
[Toreq [ | s

Remark:
61 must be £0.
Resticted to systam mode if 11 = ATS,

XAK
XRKL

Syntax:

Exclusive
OF:

~Exclusive OR with constant.

lidbell XK 3,k —T8
[abell XRKLL A K =2
Bitin3orrl Bitn K or Exclusive OR
o o o
] 1 1
1 0 1
1 1 0

T8 The exclusive OR on the contants of bits 815 of the regster

byra.
Bits 07 o this ragister remain unchanged.

a0 1k ¢ plaod i th registe speified by 1.
Type  Function Symtax
T ket G wewse X o
i ¥kan XK r1/ e
CR = 0 ifresit=
1 ifresut> 0
2 et <0
b 0 1 5 18 s
w[o[oii1o] & %
be 0 1 15 89 10 1 15
I N \n||unna[u]

Rem:
a1 st b 4 0
* Resticted o system mode if 11 = ATS.




Syntax:

Exclusive
OR:

Conditien

Exclusive OR

o
1
1
o

er In the rgistr

f the reg
el by, et e S By D

n 1

15

7 Tu]

ol F

labell XRR [o]oor, 12
AL XRRS L1, 12

Bitinr1 Bit i 2nd operand Exclusive OR
o 0 []
o 1 1
1 o 1
1 1 o

{indirect addressing) are placed as follows:
= (s i)
addresting):

i the memory adcress indicated by the rgister

specifind by 12 (Vs = 1),

Typa  Function o Syntax
T vty e 0 XAR 1,2
T vl e n o XRR® i 2
RE I ) ol XARS r1/r2
o =0 ftrsui= o
reuit> 0
2 it <0
Bt 0 1 45 89 n 1 15
[oiio] n [ ™ 7 %]

Remark:
< rlmustbe £ 0.
* Restrioted to system mod f 11 = AT5,




Symax:

Condition
reqi

labells TM w11, 2

oot o et T By A compared 1o zar0.
“The result of the comparison is stored in the condition reg
Thecontsos cfth rgiearspeiied by 11 and 12 1o

Type  Function
TH ) A2 -0+ R
CR = 0 if el
1 itreult> 0
2 ifreuk <0
bt 0 1 45 89 o1 1
[letfool w Jo o] » T7]
Romark
s bo 4

o.
* Restricted to system mode if 11 = A15.

Syntax:

Test not mask

labells TNM w71, 2

Th

contents of the regster specified by

o e compiroon et Inhe onclion reger
he

clusin OR of theconenaaf the raistr oo by r nd e
‘with zero. The result

T gsterspecifid by i and the res
by 12 remain unchanged.

Tyee  Function

T v 2] -0~ CcR

R = 0.ifresult=0

1 ifreu
2

W o ss 0 wos
[EmI 7 o o] =

i
11 mustbe 4 0.
* Restricted to system modo f r1 = A15.

Roma



Tostand ot Bt

Syma: flabei] TSB["] m{2]

valuo o tha it and sals tha bt 10

Thi nsticiontests a1 bisting, sas e condiion regitr o

Tound as folows:

Ty actress

T
T me
% m

T ma2)

The it osiionn e sting must bo spocied negiter AZ:
ssing the operand tis used a3 shown belo:

(m;
e

Conditon
register

Qi tostod bit was 0
CRE1iftostod bt was 1

bt o

i
KR

01

"

" | i

iy

T i

1 B poi, ins

Dl e
tn Do

w e S
R Mt

e v meim
1 > ((m) + D)e

+(r2)) +D)g = " T88* mr2

1

Syntax

Condition
rogistor:

Testand Tost Bt/ Aoglsior

label] TSBR 72

Thie nstulon s i i isting, s the condilon rogitr ot

value o that i, and sefs tho it to

spociied by 2,

he aperand it s usad as shown below:

RO
2 o 5]
the bit number B.. g
“Thefunctionofhe nsrustons:
e Funciion
T (@D ach
Y225 e
GR-0 e sadtiuaso
i tested it wes 1
W 0 4 s 89 w0 w 15
L ooopoooe [ = [1]




Syntax:

Conditon
register

Testand Resot Bl

aboll TRB'T 2]

totne
valua of hat bit, and resets the BIL 10 .

folnd as folows:

Ty Adoress

Hoom
T me@
T

7 (o)

The bit positon n the sifing mus be specified n gister A2; n addressing

the operand tis used as shown below:

o CRCORTS
3

the bt number 6.

The function of the nstruction is:

Type  Functon Modo. Syntax

T4 (msDg>CA 0 TRE m
0= (mDj

15 (mi(@+0p=CR 10 TRE me2

< (m+ 121Dl

Te (m:Dig =CR nooTRES
0> (m) 08

T (me(@)+Dp=cA 1nooTRe me2

0> ((m+(r2) +Dp

CR=Oiesiedbiiuaso
R 1 i tostod b was 1

bt 0 4 45 ss 101 " 15

Choo b ooolme] = [1]

Gondition
register:

Tast and Aot Bi/ Register

label] TRER 2

taluol hat i, sl rasis h i 0

Thebislionn e sing msbespecfed i regiter A2 n addressing
the operand s used as shiown below:

2w 18

o
' 5

the bil number B.
“The functon of the nstruction is:
Ty Funciion

T3 (@+Djp =CR
LR EED

GR=0if he tested bit was 0
CRZ1ifthe testod bitwas 1

B 0 1 a5 89 10 1 15

e boop [ = ]




TestBit

Syntax labol] T8I mi. 2]

valuo o tha il

found as follows:

Ty Address

T oom
T me@
B M

7 a2

the operand 1 is used as shown bslow:

o 2 s
a2 [ o B
the it et B
o Functon Mote  Symax
T (meDpecA 0 T8
T b 10 ez
I {(m) + 11
T (eaoe-on WO® he
Condiion
Teger,  CR=0/fosod bt was
A1 iHestod bitwas 1
W01 45 85 t0n s
o7 obosome] = 1]

Syntax:

Condi
regis

TostBit/Register

label] TBR r2

1ue ofthat bi

specllied by r2.
Tha il posion nhesing mut o apecfed i regter A2 nacressing
the operand s used a3 shown b

218 s

o
s o e

Th i islacement A2 15 s st up i th chracterdspiscemen D and
the bit number B.. Gt

“Tho function of the Insiruction is:

Tpe  Function
T8 (@+Dp>CR

fthe tostad bit was 0
R e tted e

bt 0 1 45 8s 1011 " s

"t o T o[ooool ] w [i]




Character_Handling

Syntex:

Condition

Pl HLEE

labell L ECR L 11, 12

are exchanged and then placed I the register specified by F1.

Type  Function

TI (2 ripand 62) )

Unchanged

bt 0 1 45 89 101 1" 1
71090 Gl o 0

Remark:
<l mustbe £ 0.
* Restricted to system mode i

|
1




|

Synmax

Load charactor with constant.

fabell LOK 11, Ik

) copied tobits 815
e hard chusca) o fmuegm-rmnﬁ-d byrl.
its 07 of r1 remain unchangs
Type  Function
T ke,
Unchanged
bt 0 1 45 89 101 14 15
T[T 100 A o 1J0oo000
Rom:
O atbe

#0.
* Restricted to systom mode f 1 = AT6.

Syntax:

Load characterregister

flabetl s LCR s 11,72

T ot nd odd addres) 81 contrt or e hund even adress)
8bit contents o the effective s, specfied n 12, substitute
he last siniicant it of t esiverspocfiod v 1.
Bits 07 of 1 remain unchange.

Tyse  Funce
ey
Unctanged
B 0 1 4 s 89 0n  wuis
Tnnoo] w Jo v e 9]
|

Remark;
i mustbe 0.
estricted 10 system mode Ifr1 = AT5,



Syntax:

Gondition

fabellos LC+Tur, mi, 2]

i ntonallows o e the hundsharactr of e conarts

v et 15 o e e by 1.
Ste 027 of 1 rrain unchanged.

Type  Function Mo synax
™ my = 0 Lomm
™ @y, =iy 0 G rime2
T (i s Mmoo
T 2y, N riime2
Unhanged

Bt 0 1 45 89 101 W 15

[ io0o] «
I |

Remark:
*r1 mustbe 0.
Restrcted to system mode

1= A5,

Symax:

Condition

registor

label] i SCR . 11, 2

e 500 St o s ey mm .-uam) o s of e
effectiva memory sddress indicated b

oo
T m), ") I

‘o,
* Roricns to oo mode 1 = ATS.



i

sytac [abollSCIlart, mL,r2]

Theteamsinifant 8 o o retr sl b 1 her s s
e ta M i the address s even.
e At o he adres e anghan

Typo  Function D Syntax
T4 (o ma 10 sc
To e ms ey 10 SC riim 2
T8 e e 1 sCr mim
T (it (2D Ve 1 st rm 2
Condition
mgister: Unchanged
bit 1 4 89 101 14 15
7100 A o 1
Rem:
e 40,

* Restricted to system mode if r1 = AT5.

Syntax:

Condition
register:

Compare character with constant.

Tabell L CCK L1, Ik

Bits B-15 (the right.hand character) of the egistr specified by r1 are

‘The mest significant bit of a character i not a sign bit, The result of
‘comparison is stored in the condition register. Rl it

Tvpe  Function
T2 (lelkeCR
oA =0 itlthe=
1S
21 (r1h < Ik
bt 0 1 a5 86 w011 14 15

T[T o] @ Jo 1Joe0o]i]

* i mustbe# 0.
* Restricted o systom mode if 1 = AT5.




Syntax:

Gondition
regiter:

‘Compara characterregister

label]  CCR . r1, 2

the ngmuna i e o ef oy v o155 ot
of the effective memory addres indicated In 2.

Type Function
T e G2y oA

OR = 0t () = (2
1 i ED> (2
2.it (< {2y

bt 0 1 a5 89 10 1 1 15

e ] 7 [ = [7]
o

+ i mustbe # 0.
* Restrited to system mode If 1 = AT5.

Syntax:

Condition
regitor:

Compare charsctors

labell CC [+ r1, mi 2]

The 8 least signi egister spec

contents.

o sdarms) o with hechand charsctnof e conte ofthe et
mory address (ove

T el of th opardan s sore I  the condition regster.

bit,
Tvpe  Function WD Syntox.

T4 e (mli ~cR 0 cc

5 e (m  +(2)e ~CR 10 co n mz
T (e - 1

T2 el (20 CR no& e

CR =0 if (11} = (2nd cperancl) e
11t {r1)e> (20d operandijr
2.if (1) < (20d operandiljr

bt 0 1 4 s 89 1011 1 15
| RO W [ e 1]
| |

Rema
S st be 0
* Rerenod 1o system e 1 = AT5.




6 Branch _Instructions
The branch instructiont AB, ABL, ABR, ABI, RB and RF branch to an address o the
contents of an addressor rogster when  crtain conditon i fulfiled. If that condicion

The condition is given by & number from 1 through 7 or by one or two ltters.
“The following table gives  survey:

Condition Notation

)
T I —|
@ A Acored

S

GENERAL

ARITAN.

(U)_Unknown

INA) Not Accepted
(NR) Not Refused

Note:
pot | Wherever
in (7Y +2 (or 4) zppears, :
inlocations
a5 follows:
EQU *
ALT
LDK  A1/000A
SUK  A1Z
RE(Z) “+d
BB -4

ABL 8
END  START
where ++4 refers to ABL
44 rofers 10 SUK
78 rofers 0 LDK

e proar

RF(Z] ++4 15 5002 and not 5004 as the Pregister s already pointing to the next
Instruction.

The valus for AB +—4 must be GFOB and ot SFO4, 3 the P-registr I already pointing
to'the next Instruction.

Tho adress i the ABL instruction must b the relative address pointing to LDK..




27 sTART MLT
1

0108 A1,/0008
1802 a2
2 nr(z; i
5F08 s
820 priie
0002
END  START

Effective
branch:

No branch:

Condtion
ragistor;

Absoluts conditoral branch

[labell. AB [(endl]es k = T8
labell S ABL[(endl]L, Ik —T2

“This nsiruction mesns that the next instrction to be execute s found
sither i the first

28] 0
insrcton) o fn normal seuence, depandig on he fnd)and the connts
of the condition regiter.

1¥ (oo s equa 5 7) sh next ntruction it th
oo ot the cfaul veue & 7.

the affective memory

e aso table and note on pege 8.0,1,

Type  Function

W ker
Eets

Ty Function

™ @eeer

TR

Unehirged

o By g 1 1
s [oJooo 1] oo | X To]
o 780 0 s

0 1
m [1]o00

45
T o Yo 1ot oa]o]




Syntax:

Effective
branch:

No brench:

Condition
register:

‘Absoluts conditiona branch to register

labol] ABR {(onc)] [+].12

ndeaudby e ngkur or i normal ssquenc depending on {cnd) and the
contens. rogitor.
T ook Pesoedc 1t ey s
{unconditionsl bran
if o) lomitc, tho dofaut valve s 7).
0 table and note on page 6.0.

Type  Function MO i Symex

i ) 0 s ABRicd) 2

™ 2)-p of 0 ASREnd)* 2

Type  Function w

T Pe2ap 0 ns

T3 (PI+24P o 0

Unchanged

bt 0 1 45 789 101 1 15
7]0 00 1] oo ™D o

Synuax:

Effective
branch:

No branch:

Condition
regi

Absoluta branch indiroct

libell L ABI[fend)] [+]. m, 2]

e natueion, cepocigon ()
condition regist
|v (nnay o S e
memory adress (unconditional branch.

ranehaken lce I ) s omited, o doful vlu 7.
el

Type  Function D Syntax.

T (m) ~p 10 ABlend) m
TS (moe) P 10 ABilend) m.r2
T (m) S i ABied m
T (more2 s 11 ABiend)* m,r2
Tyve  Function mo

T4 @easp 10

T @eaap 10

T8 @ease "

7 ek "

Unchanged




Condition
register:

Retative forward conditional branch

liabell_. RF [fendil m

it ‘dependi
‘on (enc) and the conterts of tha condidon regstr. If {ond) = {7) the nex

relativ brench).
1 {end) I omitted, the default valua of (7) is sssumed.

The assomble calculates fromthe effective memory addres, a displece:
ment D

[ is inbits 815

instruction can only bo used to branch by < 128 words.
See oo table and note on page 6.0,

Type  Function

T raaenp el
T P ZP fnobranch)
Exampe:

RE(Z) END

RFQ) ++12

Unchanged

bit

Al L

Condition
register:

Habelli RB(end)]. m

. 8 e
on {end) and the contants of the condition register.IF (cnd} = (7 the next

1# {ond) s omitied, the defaut value o (7) s sssumed,

ment D elat
®). Thi ored i bits 815 of

nmtruction can only ba uisd to branch backwards by < 128 words.
Itshouit be ntad thc
nd)
A s 1 o v
See also table and nots on pige 6.

Type  Function
T (@1r2-0-F brnahtiesive
T8 @142 5P (nobranch)

xample:
RB()  LABEL
RB(NE) +22

Unchanged

bt 0 1 4 |

2|
el
—halsy




Syntax:

o

Calt function

[abell, CF 11, Ik
“This Instruetion provi 1018 subrouting by storing successively the

Tovanes o Frgtar and th prora stous word (FOW) i mmory
e PG - rity level and

‘The stack pointar is el

updated.
RTN bk
10 the main program.
Type  Function
T @ sim-2en
(PSw) = (e1ie1) =2 1
[

Unehanged. ts contentssh

jous operation and i

Tor use on return

Remark:

A tarupt stack oo is gnorstedwhan 1= A152nd the word
address ra the <1100, Bit 13 1 et n PSW.

* i mustbed

o
* Restrictad to system mode f 1 = A'
* Thw sy s ad et e s o bl towards the awer

Flevorsa frstand et PSW.

Syntax:

Condition
registers

Call tunction registar

labelli CFR(s)es 11, 2.

e S e e syt instruction of the main
rogam;

e

sl Undoted am.sm the stack pointr by 2, 3 the stack.

o oTa oo e
i ATN
10 the maln program,
Type  Function mD Synax
TITE @) -
o 2N 2320
then:
T (2)-p 0 cFr
T (2P o1 CFR* ri2

Unehinged, s comansshowsthe st o a prvius aparaton and
‘memory stack for use on return from the subroutine.

bt 0 1 4 s 89 101 " 15
B Ao w ][ = 7

Remarc
* An Interrupt stack overflow’ i generated when r1= A15 and the word
, o eached by th polner »</100. B 1311 e PSW 11 1

e o ystem mode f 1= A5,



Syntax:

Condition
egister

Catt tunction indirect

[z

labell, CFIl]o. 1, m, 2]

“The instruction provides a ink 1o & subroutine by storing sucossively the

contents of the P-register, which points t the next instruction of the main

‘orogeam, and the contents of the program status word (PSW) in a memory

Stz The PSW oontain,smangs other hings,th prirt evel and
ndition rogister, The stack pointer held in spocifiod by 1 is

o smeary o by decreing e sack BB Y z,m o stack
pointer is filled from the higher address towards the lower sdrs

e, the sub
Toasobrouine musbo oty TN rstruion  branch bk
10 the main progra

Type  Function D Symrax
T4TE @) =) -2 na.

TET7 PSW) (1) (=22 01 s

then:

T (m) -p 10 CFl o

TS (m o2y =P 10 CErtim,2
T (m) - 1 CRE A

T {m w2 P "o cEemme

Unehanged. ts contents shows the resul of a previous operation and fs

5 89 101 1 15

i s
ite] =

Tw [ = 1]

“An lnwnvpt comck el o
addrs rechnd by h

< rm

R o gyt mode 1 = ATS.

eratad when F1= A15 end the word
ainter ~</100. Bt 1 of the PSW i et 10 1.

|

oo ... 16

Synmx: (abell RTNG 22

It must be the last instruction of such i
L e
ry stack by & Call Function instructi nvsw el

Type  Funition

T (@)+2 o
(W), PR
2 cr
(2)%2 L
Condition U2
registor:

Reloaded from stack, bits 6 3nd 7 of the PSW -+ CR.

1 15

Romark:
2 mustbe # 0,




Syntax:

Return trom function (A15)

[abell.. ATN L A1S

This| allows the return from an Intarrupt routine, a trap foutine
orsubroutine, 1 Tt hrsfors = o e piedonl e e

oaded nto a memor ddrvacalv Function instruction. The stack-
e AT s romariclly
On th PRE2M bic S o he mwsue
computers it must bo st if
By lnmmu 15 of the POW 101, the user may switch the machine
tem mode 10 user mode (PB51M, PESBM and PESTM).

Jways st 1o 1, On the other-

Function fother)

3 )+2 -~ A1 )+ -
(A1)} 0-5 SRR ((A1BHO-5 = PLR
((A15) 6,7 SCR (ABHEr = Ci
bit9 isset to ~ENB (1ATE) -~ €N
U it does not exist (AN 15 ~su
a18) + A5 (B S Al
(At fiats),

bit a5 n

1 89 1 15
’I‘ T i elo o e oo t[1 1 i1]o]

Remark:
2 mustbe # 0.

Syntax:

Executs register

Usbel] L EXR [+]i 12

This instrustion ot the nstuction n 2 (1) or ponid to by the

ntruction, TN nstruction o another EXP, EX or EXK st

i
e " St
T (v o Bae 8
CRisstby the suctonn (2.

i

. o




(=]

Synax:

Gondition
regiter:

Execute constant

labell EXK 1k

i cF
instruetion, TN instruction or another EXK, EX or EXR instruction.

Type  Function 1y
T Kisexecuted

R s set by the Instruction In k.

4 5 89 101 14 15
G[o 0000 T[0 00 0]

(]

Synax:

Condition
registor:

labellcs EX e mi, r2]

Instruct
instructior

Type  Function

T (m)

T (m 2
T6 ()

T (i g2

s oxecuted

effective

v address The mamory ade
ion, a CF instruction, RTN instruction or another EX, EXK, or EXR

o 1 45 10 1 1 15
K N ) WD
197




Er—

Symax:

Condition
regster:

lsbell SLAL 13,0

‘The bits of the register specifed by r3 aro shifted eft. bit positions. Over-
flow occurs when the sign bit was modified during the operation, Vacant

bits are flled with zercss.

b .
ST

CR = 0 ifresul
1 if rosul

1t>0
2 ifresult <0
i case of overflow.

Bt 0 3 4 5 78 9 101 15
0Jo111] @ Joo o

Remark:

3% 0,




Symax:

Conditon
rgister:

Singl right arithmetic shife

Uabel]. SRA .13, n

The contants of the ragistar specified by 3 ara shitted right n bit posiions.
0 iy Ln £

regiter. illed it i
bit Le.sither Oor 1.
11> 15, al bits o the regster wil bs the same as the sig bit.

Type  Function
8 0 1

-0 itrenit=0
1 ifren> 0 -
2 it <0
4« s 185 wm i
T @ oot it

ingle eft ogicel shire

Syntax:  [labellSLL w3, n

. After

Condition
rgister: R = Difresult = 0
1ifrosul> 0
2ifresult<0

o 1 s
T I
|

Romar
B340,

L1or




Syntax:

Condition

‘Single rght logical shit

label] . SRL 13,

“The cantents of the regster specified by 13 areshifted right n bit positions.
i Atter 16 i 3

Type  Function
L okl 5

o~ o -

i positions —»

R =0 -
1 if result>0
2 ifreslt <0

bt 0 1 45 189 101 15
oo 1] ® [0 1

Remark:

Aajo.

Syntax;

Condition
st

label] o, SLC L 13,
“The cons

n bt posiions
Type  Function
b o 1

-
I e

T posion

CR = 0 ifresutt=0
1

nts o the register spacified by 13 are shifed laf, end aroun,

f result> 0
2 ifreult <0

bt 0 1 45 789 100 15
o il




Syntax:

Condition
register:

Single ight cicuar shfe

Tlabel]..SRCw 13,

The. ot d.
bt
bl s
e .s
{H e
CR 0
i
L=
bt 0 1 5 788 10n 15
[e]o 77 [ 1 1 n
s
i

Single let and normatice shift

Symx:  [lbell L SLN 13,12

‘The contnts f the regitar specified by 3 ae shifted loft il the two.

nserted i i i
s ploced n theregister spacifed by r2.

Type  Function

Lo
S
[Cloi v+ & [10 0] =

E

=0 the number of shifted positions will be 16.
cted to systam mod If 12 = ATS.




PP

Syntax; label] s SAN . 3, 12

150t

appears inbit 15.f that reiser.

T e 1 s S P o A s b e
spocified i 12.

K i s
&
Conditon
S kg
W 0 1 45 780 wm  was
[O[o7 [ ® [+ 01 7 [o]
| 1
o

11090 the e of st st il 6.
* Restricted o system mode if r2 =

Syntax;

Condition
rogister:

‘Double leftarithmetic shife oLA
(Softw. sim.)

libel]  DLA . n

and
it
- The ontnts r e . posone s v
from the right ir in vacated positions. i o

insuruetion,

Type  Function
b o

1 ffrems 0
2 ifresult <0
i case of overfiow

bt o 56780 i 15

w07




Syntax:

‘Double right rithmeti shift
(Softw. sim}

fiabel] L DRA 0

Alsnd

i

fter 30 or more shifs the two registers ar filled the value of the sian
bt {al zeross.r ones), except for the ign bit of A2 which Is ahways set
100,

Type  Function
L 0 1 15

FH =]

7 3t

 positions

OR =0 ifresit=0

1 it emit> 0
2 ifreah <0

B0 4 56785 wn s
[e[o7ii[eoofo ot |

Svnax:

Coni

register:

‘Double loft logiea it

liabell L DLL .

ruction i a
. The
ents ae hited I positions. Zoroesae .
Poitlons o AT an i 2 8 Propettad nt wacsted
Tvwo  Funotion
= 0 it

1 5 16 a
0 e S e )

————— npositions

CR = Ot resut = 0
1ifresuit> 0
2 ifresutt <0

bit 4 5678 0 10n 1

o 4
[ TEeeemxTio sout o oy [

(Softw.sim.)




Synte

Gondition

‘Dousle right loglea st

(Softw. sim)

fabel] L DRLG D

The A1 and A2 registes are treated as one 32:bit register. The contents

“The max. number of shifts is 31.

T

o-EH L

S nnsmnns

o

CR =0 ifresuit= 0

i

(softw. sim.)

Symac [abellDLC L n

T 2 et e et ot o 02 regstr, Theconents
are shifted lof, end around, n

Tyve  Function
T8

Condition

CR = 0 frowit=0
1 ifresuit> 0
ifresult <0




Double right cireuer it

Syntax:

Gondition
registor:

Tlaball DRCLin

The A1 and A2 registers e treated as ona 32 bit register, The contents
are shifted right, end around, n positions.

T i

T2 register AZ
[W;_. r—- h
B‘ —————— npositions ———————————
on =0 e
ifremit> 0
i resut <
bt 4 56789 1010 1
[o[o Tt 1Jooofr 1 1 n 5
w2

Syntax:

Condition
register:

Uabell. DLN 2

‘Doudle leftane rormalize shift

i g e bit one have a diferent value.

- 1ts conter

he e -rnuy.n et A1 i chang.
rogister

he rumber of shi

e postons s g

oieel 0L

Tree. Aurcion
T

) -]

.
Unchanged

17
[regier a2 |

456789 101

Remark:
Restricted to system mode If 2 = A15.

12

—o

1 15

(Softw, sim.}




Doubls right and normalizeshft

(Softw. sim)

{sbel] . DRN . 12

The A1 snd A2 registers are reated as one 31-bit register. The contents

egister. The sign bit s shifted t0 the right sach time a shift takes place
e number o shifted postions s sored in regster 2.
The sign bt of A2 becomes zero.

Type  Function
[

m i 5
[ [ e

oo T ifooo o 1] & o
1

Remark:
Restricted to system mode If 1 = A15.

L




Move Table Forward

Syntax: {sbelles MVF i 12

arss into gnother ares, begining with the last location from the buffer to
'be copled towards the start adiess of that bufer, Should the buffer 1o
1 copied an the reoiving buffor verlap, the user must ake care
eraite e contents ofth locations n hebuffer o b copie. Us n
That cai the s
= et A e Toadod with th tar ks of th oty aes

i@ -ewmmz st b loade it the startackress o th reciving
buffer.

e e comaln e ot of chaatrs 0 b e (o
ed).

b umber must be evon and une
‘The execuion of thi nnmmnn oy be iterruptd afersmywrd
{rensier. When the intrruot s scoepted the contants o the etramion

o, whih s i ot o e
“The contents of A1 and A2 remain unchange

Register r2 contains the remaining number of charactes to be transforred,

serviced. When the execution is teminated A1 and A2 contain the itz
values,

Type  Function
TE (=22 (A1) + (2 - (A2 + (2)

LI AT T )

N s i st o 2 Atsart A,
e ud i modr
* 12 must b

s




Syntax:

Condition

[ —

lsbel] MVB s 2

area into another

 ares, bsginning with the firs locatio of the buffer to

be copied towards the st locaton of that butfer. Should the buffor to

overwrite the cor

intonts o locations In the buffer to be copied. Use in that

 rogister AT
 registor A2 m

 register 2 must

number must

st contain the start address
st conai e st e of h et b
e om o omn Te

e v and uigna

transfer, When

unter, which points to this i

eted th coments of the it
rsvaction, ars saved in the st

he interrupt i

contents of regisers AT and A2 point o the it loaton o <= m..;

Pumber of characters 1 be ms{-m,

ndA2

Point o the firstaddress after the buffer.

Type Function

T GA)

) - iA2)

(72 1-2 =12 (A1+2 = AY; (A2)+2 < AZ; (A1) ~ (A2)

022 (AI+2 AT (A2+2 A2

Unchanged

2 wnm usad insystom mda 2 = ATS o § A15.
jhen used in user mode 12 % A

* 2 mustbed

s

Syntax:

Gondition
regiter:

Move Table from User to
(MM option)

labell, MVUS . 2
This ot

e 1t logton nowards o
i e il war e (MMU) f th buter

- o A mus\ ‘cantain the physical start address (NO MMU) of the

" This numbmmu!\buven.ml ot siged. h

Thecaceutonof e et mey b ntarptedaterany word

transfor, When the interrupt ha contents of th vnﬂlumnn

o e B e !

omtant of A and A2 ot 0 th it ncaton 10 be e

the execution is resumet

Rasioter 12 corta e maining number of characters to bo transferred.
isserviced,

e v B

Tyee  Function
T8 A (A2
(=2 <2 (A +2 AT (A2+2 ~ A2 (AT)) » (A2)

02 (AN+2 AT (A21+2 + A2

Unchanged

Remark:
* When used in system or# Al

* Whan e i v o 3% AT Iy et co
. i nstruction s th ame 3 the MVB instrucion.

IFMMU i not available

w17




Syntax

Condition
egister

[ ] som e famon ot
(et

Celhil

1o ancing aunﬂ) o e e e buffr),beining wth e
st location of th o owars the et locat
i mlls( e o aades (NG MU of the
sending buf
e Rt contan the ol stataross (MMU) of the
ecelving buffer.
b

@

s number must e even and unsgned.

fe. Wian theIntemupt s accpted he contents of the etruction
counar, i i s 1 nsretion, e saved k. The
i of registers AT and A2 remain unchanged.

egi

When the sxecution isterminated A1 and AZ contain their nital values.

Tipe

T m) 7 2 (AN + 2+ A2 ()
oA~ a2 4

Unchanged

bit 1 a5 78 w01 1

ark:

ien s o system e 2. 418 o

. Bt co o MUt
et s 4 th MVF osrcton:

* 2mustbef 0,

15




External Transfer

Synax:

lsbel] . WER . 13, address

external

egister whose acdres i specifie In bits 8 16. The contort o th
egister spcified by r3 and the condition ragiste remain uns
Two WER instructions must be used to send two control words, one. conain:

“characters to be transferred, to two egisterson the 1/0 Procesor.
15t control word

where:  bit0. = 0 f char. mode
1 ifword mode.
ST % Ol Ui
Tif ranster s MEM ~
502, 3 1 v toaxton the ey s e
>3k,

bits4 wmr. 1o darstr length in words or charactars.
2nd controt word.

Vbt w0 w14 = ey s
T 5 1) = gt
s
T i of b b 15 1 16 P
v o
e T ,u,s
we - o
L T y—

o Pssm L PBGM or PSS7M it may be  number from 0

bits 12 through |édlmw acdross
1615 = 0 WER nstruton for the 1t controlword

1 WER istruton for the 2 controlword

Not

specify th lowest address.

w119




jiion
rgister

Example:
Output on cassette

LDKA1/00B4  Send 132 characters,

LDKL A2BUFFER Take the contents of ‘BUFFER'.

WER AT/A The address /05 and s
/0 Procesor nurmérs .81 18 = 0 (15 comral
word).

WER A28 ‘Sand the 2nd control word. Bit 1

Type  Function

T8 () externre.

Unchanged

bit 45 718 15

x. rog. address

e be .
i o iy oy b e o o

Syntax

Condition
register:

Read exterral regster

labell_ RER L. 13, acdress

The cons o he carmat i spaiid by s s, rne.

unm-qbd 81T an 7.f the axarnlvegstor rs coped o

oS e th s canchockhow mony st or
words. hvehun transferred. =

Tyoe  Function
T8 (fextemregl~ 13

fexton reg 67) - CR

bit

i instruction may only be used in system mode,

Lz




Syntax:

Gondition

‘Segment Tabl Losd hegistar
(MM option)

lsbel]os TLR w12

i ntruton foads 15 conssutv egitars TRO through TRIS which
with the contents o

et o bt T o
Tyse  function
™ e TR0
r2) +2) -+ TR1
Wr2)+16x2) = TR1S
Unchanged
b 0 1 4 80 01 1
T[oii1[ooooe 1] = [0

1\ 1

Remerk:
“This nstruction i restricted to system mode.

Syntaxs

Condtion

‘Segment Table Load
(MMU option)

Dabell o TLI=]osml, 2]

‘Thiainstruction Ioads 16 consscutive registers, TRO throlgh TR1S, which

Iocations.

memory address.

Type  Function Syntex:
T mhtm TR TL m
it Yl it L Tho Tele TE me

T s T - TROITR1S TU* m
T2 (w20 (m 20+ 152) 2 TRO. I TRIS TCe 2

Remark:
“This instruction isrestricted to system modi.

28




Swomnt TaloStor gt
option).

somnebans [

synwx:  labell TSR 2 symax:  abell . TS[+lesmi, 2]

The conents of 16 consciiv et TRO through TR1S, locsted onthe

is RO
through TRIS, located on the MMU, in 16 consscutive memory locations.

besbitysrie UL

Tk Fusten gl Syntax
T gRg (@) TR - m
TR )2 . Zme2
& (TR1S) — m+15%2 T m
z TSRO = me2)
(TRIS) = (12} +16x2 MV (a2
(TRIS) = m (2 ¢ 152 s me
Condition 76 (ROl <(m
Unchanged (TR1)  +(m+2)
RIS) o+ EE
be 0 1 45 89 wn 1 1 o B e
[leiiiJeoooo 1] »  J1] (TRi) ~(m +(2+2)
| TRI8) (e +(2) + 1521 T me
Remar
Thi nstrueton s restieted t0 system mode. Unchanged
bt 0 1 a5 59 10 n 1
[IoTii[oooo] w 7 1]

Remark:
“This Instretion is restricted to systam mode.




Floating Point Load/register
(F.F.P.option)

laboll, FLDR., 12

consectr

into three

“The first memory location s i

Type  Function
T3 (@) oAl
((2) +2) + EPA2
(2} +4) - FPA3
CR = 0 if floating point operand = 0

1 if floating point operand> 0
2 iffloating point operand < 0

Condition
register:

bit

festod i the egter 2.

1

15

o 1 ‘s 8o
[[[tooo[ootafo

10 1
]

2

L]
|

Syntax:

Gondition
rogister:

Floating Point Load.
(F.F.P. option)

Usbellos FLD[+]o. ml, 2]

FPAZ and
Type  Function MD  Syntax
T (m) ~ o1 0 FD m
(m+2) = Feaz
(m+a = FpAS
T (m e = pAl 0 FD me
(m+i2l+2) > eeaz
{m +r2) +4) < FPA3
T (m = Fral ooRDtm
{(m) +2) - FPAZ
imi +2) e
i +ie2) < Feal "D me2
(m +(@) 42 Foaz
(m +(2)) +4] -+ FPA3
CR = i latig o oparand = 0
3 It pon cperra> 0
2 iffloating 0
3 unnormatiedopsand (peration abotsd
b o 9 101 us
|1|1onn|onvu|MD [ = To

1127




g s e

§ Syntax:  llabel] FST(+lmi, 2]

| smex labeluFSTRCR
e contens o thres accumulators FPAT, FPA2 and FPA3 on the
i iace the contens of

“The contants of three acoumulators FPAT, FPA2 and FPA3 on the |

b locations.
memory locatlons, Tha firstlocation f indicated n ragiter 12
Type  Function WD  Syoimx
Type  Function T4 (FPAD Sm 0 FST m
T (A () (FPAZ) > m +2
(FPAZ) = (12) +2 (FPA3) ~m +4
(FPA3) > (244 T (FPAT) - m () 10 FST m2

register: Unchanged (FPAZ)

s
45 88 101 14 15 hid (FPAT)  +im +(r2)} " FST* m,2
[[oooJooico 1] = [t

(FPA3) ~+(m +(12) +4)

Coniton
s Unchanged

b 0 1 a5 89 wu  was
[[[ToooJooio[m ][ = [1]

ondition (FPA) S m +(2) +4

el T (FPAT)  =(m) n FST* m
|

|

I

|



Control

Symax:

Condition
registor:

labell, HLT

i i It mode.
o interrupts will be serviced until the RUN button i pressed.

Tvoe

8

Unchanged

w0 1 45 718 i
[e[oio0ooo[0 T 171 7T 17 1]
| |

Remark :

“This instruction may only be used in system mode.




[

Syntax:

Condition
regster:

it intarrupt

[

liabellos INH

“This instruction resets the parmit interrupt 1 prohibit allinterrupts
(ichcingPower Pl Avtomatc Rotar).
automaticaly set by any hardware intorrupt.

Type

T

Unchanged

bt 0 1 45 180 10 1
[P[o7ooJocoeiols v v 7 71

Remark:
“This instruction may only be used in system mod,

Enable interrupt

Syntax:  [labell, ENB

‘Thisinstruction sets the machine o permit nterrupt.

“Though the Instuction is accepted in user mod it is anly useful

enabled,

Unchanged

b 0 1 als 38 15
O T O T |




Syntax:

Condition

regite

Link to monitor

[Imzse]

(iabetl LKM

ipflop,
ser miods to mode,
17t naritsa it th the naxt Insructon i exacutd.

Interrupt tabl, provided by the usar, corresponding with LKM.

Tvpe

8

Unchanged

e 0 1 45 18 1
9010 100000 6601 00]

Intemmal
interrupts
are:

Resot intorral intorrupt

{iabel], RIT ik

Tl v (o i g el S
indicated by a zero-bit i the k field {other bits belng one).

system mode.
Hoxa valus k

bit number 10 = control panel 1F

i n

12 n8

13 = program emor o
Tyee
L
Unchanged
bt 0 1 45 789 1 1 15

oo T 60 oo o[t 1] ©
l

‘may only bs used In system mode.




|
|
‘ | Synax:  (label]SMD

i 10 allow  user program to ru
852 there s only the system mode.
Note: 1. See also the note under R
2.0 e Pasel and PBST e mode
o e s i AT A8 o,

Conditon
" Unchanged

bit

o 1 45 1898 1 s
O R ) N I
|




Input / Output

Syntax:

Condition
register:

i

L

s e rese (stop).
Durig the oxetonof i rtructonthecontets o i 1015 ar e,

edlte 3 ahich comainssddone et oy the o i A
i s nati by

‘on the following pages.
A start an 1/0 operation command is ot accepted if the address specifed is

isalways accepred.

Putoperation: LDK  A1,1

G0y A0 sartimputon e

RBINA) 2 wait untilaccept

Start an autput operation: LD}
cl

oR

A0
AT1L/10  start output on telerype.
RBINA) -2 wait until accopted
Stopthe /0 operation:  CIO  A1,0/10

Tre  Symax
el CIO 13, 1,addross  start nput or output
8 CIO 13,0addoss 5100 11O

CR = 0 command acees
command not accepted
3 addross unkrown

1= kA
%

= This instruction may only be used insyster mod,

w57




i inr3and in
required:
bit15 = 1 input
0 output
PUNCHED TAPE READER
13 notsignificant.
TAPE PUNCH.
3 not significant
SERIAL CU
€10 READ
bit10 = 1 echo mode
o echo mode
bit13 14
11 7 data bits + pariy bit {odd]
10 7 dita bits + perity
01 7 data bits, no parity
0o 8databits’
bit1s = 1
CIOWRITE
bit13 14 560 CI0 READ
bit15 = 0
CARD READER
3 notsignificant
LINE PRINTER
ot signi

CASSETTE
In IO ntructon must be st

bit 10,1
B 13 15

ined:

bit 12 13 14 15
0 0 0 0 ok
000 0 1 emse
0 0 1 0  backspace
0 1 0 1 writeeblock forward
o A rward
10 0 0 ind
100 0 1 wmemenak
1,0 1 0 searchtapemark backward
170 1 1 soarch tape mark forward
oK

in cm lnnma«m st e pifd:

2 18 ross
Int3;

10 SEEK

bitdthruiz  cylinder no, 0SN<203
bit14 =1

bit

IO SEEK TO ZERD
o

bit 15
CIOWRITE A SECTOR
BRONTI  sectoraddress from 01031

IO READ A SECTOR
bit9thru1d  sector sddress from 010 31
bit14 = 0

PROGRAMM. REAL TIME CLOCK.
3 specifes the interrupt rate solection
bit 0 =0

1 milliscond
fsconds




MAGNETIC TAPE
bit 10

x

SERIAL CU PBBTM
bit 12 13

bit1s

satoy
bit11 =0
1

bit 12 13
x 0
0 1
1o

xxxo000=~00~ &

Input is aways on even ace

dres
Otput i ahways o it scres + 1.

HoLE
CIoStrt input

bit 12 13 14
x 0 0
x 0 1
x 0 1
(L
010
110
110

wiite
wrte fle mark

erase gap.

read one block

read with chack charactars
forward space block
backvard aca ok

uauﬁv e mark b
ind

o
fosdnd on e (for 16008 1)

o parity

without echo.
with echo

o parity
even party.
odd parity

disconnect modem

roceive data (prog. chan)
sl ecivadat (ro. chan)
receive data (/0 proc)
e T o

€10 Start output
bit 4 5 6 71213 1415
ftriedata 0 0 1 O transmit 4 wire (Prog, Chan)
bits, If zero, the o1 1 it 2wt g Cut)
length of o 10 1 0 wansmitéwire (/0 Proc
whesniobm 1 0 1 1 tanemitswie 0 Prod
ot sign, 10 0 ident
ot sign 0 0 1 no“requesttosend”
FLOPPY DISK.
U510 Imaructon must e
number
B 12 s ol Byaee
“The 13 contants must be:
WRITE
bit, 1 N+ records will e written successively.
bt 2 12 ecord number (from 00 2001)
bit13 14 15
001
WRITE AND VERIFY
bit0thru 12 a2 WRITE
314 15
101
WRITE WITH DELETED DATA ADDRESS MARKS
bit0 thru 12 WRITE
bit13 14 15
01 q
VIRITE WITH DELETED ADDRESS HARKS AND VERIFY
0 theu 12
s 1874 16
READ
hru 12 see WRITE

bit13 16 15
000

SEARCH KEY
bit0 th 0
bits thru 12 umbar o .1 charstas of th ky
bit13=1 T
e
bit14 15
11

wir




READ RECORD WITH KEY

bit0 thru 12
bit13 14 15
100
DOOR LOCK
bit1112 13 14 15
100
DOOR UNLOCK
bit11 1213 14 15
01100

Inputioutput Instructions for Integrated Serial Cantrol Unit

folowig parameter velues sy
addross or he ingraied sorial conroluritis 10
 ihe Gontents of 3" in IO Start insirucion must be:

o PIRTHRTIRTS
Fxx % x x x x s s[E[X] P&

18 18

[o[F]

K=ot sgnifcant
‘acho mode.

not significant
bt

Syotex:

register:

o rsstar i in 13
Whe chracter i randfred he i rs sire it 815 of
rodister 3 bl 0.7

egi

e oh

“This nstruction is acoepted when
sate. If not acoepted 1
Note:

the device control unit s in the exchange
e contents of e register are destroyet

Ghosen, This parity bt can be found i b B of th reister

W it vl et 4 80 5 ANK 13,7,
the information in memory may be diferent from the ASCII pattem
cted.
Type  Symax
T8 INR 13,0, addr

INR 131, address_depending on control unit

CR = 0 command accapted
1 commend not accepted

3 Govics s non
b 0 1 la 5 7080 10 15
[Oioeh[ & [o[f[ | [a |
i T

o,
* This nstruction may only bs used in systom mode,




Syntax:

Gonditlan
regiter:

il o [om ] [reom
[[om ] [reme
e
=
el 0rr {2 e
i i ;
e s,

exchs
by 3 10 the peripheral device with addrss dov. During execution “F* and
dov fieldsare sont o tho davica via the G bus. Bit 9 (F) may be used to

oL peri-
pheral used.

Type  Synax

T8 OTR 1,0,add

OTR 13, 1, addressdepending on control unit

CR = 0 command accepted
1 command not accepted
3 device acdress unknown

it 7le o 10 ®
[o % [o[F[ | [ o
I T I

o | {

<R,

* Thisinstruction may only be used in system moda.

Syntax:

Condition
register:

Send status.

label] SST . 13, dov

s by progammedaftean 0 saionc o, sfa 10 ST
ton s st whan tecorr unit acresad s vt
e e which s st word 4t o heFgistr

it signficant
for the control unit concarnec) ¢ see following peges.
0

he contents of
Note:For the programmable realtime clock the SSTis not significant.

Syntax.
T8 SST 13, address

= 0 command accepted
1 command not accepted
3 device sddress unknown

w0 1 Yas alee il s
[o[T oo [ ®m AL [ ] e
Iy ( I T
ke |

R misbe 0,

* Rars

be# 0.
* This instruction may only be used insystem mode.
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| [ % o e Ao
x uncy 300
% iop pea o1y
= wwpoay| © | &
X oo | |~
% o 1Pl
% T
x T EXep a0 o £
% R IhPe e R |
x Fiep o Jo o (b
X s
I 0o peoade 16 UE
91aH [ n9Tvs [ z0105 1430 In [ 5v0 | a1 [0 [ A0S [ did | uia | usw
x S E12p oA 00N £
% % R ]
X SR o oN b
X 5 5=072018 V=1
* Tomawnaa) 8
[« 6
x T
i o 0 pu:
x o[ o0t}
x [ x x x x [ux %
o1 [n91vs [ 2008 [ 14 [anwovsa [sizisa [ ww [ svo [ a1 [wo | no's [ ata | uia | wsv

“voneintiyuoa smers 10



Syntax:

Condition
rogister:

s =] [
=

TST 13, dev

sosptacDuring thaxsculon of th TST nstrucion s st word
rol it to eglser

AT bit st I DI 15,61 the s word s sy for ha fllowing

control

ASR
PUNGHED TAPE READER
SERIALOONTROL UNIT P52, PB56, PE57M

LoPPY
PROG. REAL TIME CLOCK

the

MAGNETIC TAPE: bit 14=1 tape transport rady {for
1600 BS1)
PROG. REAL TIME CLOCK:  bit 14 = 1 provious command sccepted.
“This bt may be forcad to 2er0.
OKAOMB: it 4.~ ot it of e ol e vt
nt bitof the total record lengtl

o
ot The sl contot it PBSTNL the LG sntrl it and
SALCU return no significant information when a TST
instruction s sent,

Tye  Syntax
TST 13, address

CR = Qaccepted
3 device address unknown

)

1 45 7889 1
o[1o0 1] @ [10]

A

o,
* Thisnstruction may only be used insystem mode.



String Instructions

The character string handing insiructions are coded i the new ‘D" forma;

s 5
I T 1

o1
I

ich 3 spocilies one of the registers AQ fo A7 (or the currently
mu;uve nstructions s leld =0) and ‘function’ quiies the oparatir

m. paramelors for & /D" forma insiucton must be osded i registers

ro th narucon s oecued. The niuelans MYS and 3 se
felith e 247 UVA s teistrs A, A2 and A, CA
Tediios A1 A2 and

i sttt 1 srecls  not wied 0 omat nsrucion .. OPO— 1101
utfuncion'£100/40/80 o AO)causos an ndrect branch via 17 i
rop acion can be e or oltaare simulaion o1 D ot InSiuEtons
ot avaiable i he nsucion 56

I the PasaM, all nstructions with OPC:
nslsuctions) are trappes

101 (6. character siing

1181




Syntax

Condition

Move siring

labetj s

intogisters A2, A3 and A4

wmr A4 must beloaded with the first acoss of the raceving area.

T avod cveruriing, th nsiruclon comparos tho contots o regter
A3 and A¢, and deckdos on the directon of the move: 1 (A3) <(Ad) vhala:ms
re moved rom Pigher addresses owardslower aderasemn. | ) (.

the contents of regislers A3 and A4 are ot significan.

Type tion

™ mpw the sring s moved forward:
(A3) > (ad)
(s o this sequence s repeated
A11> A0 unii (42)

Scan nlermupis

14980 tho et contnts ae modiie

(A9 +(A2)~
(A4 (R2) -
and tho: mg < v oo
@)~

207 tasmuancerpisa
vt Sy

21>
Scan interupts

character s moved,

Unchanged

Syntax

Gonditon
registor:

label] VA

in tegister A4 and the langlh specifed n regiser A2.

and register A¢ contain (start adress ' lengih; egister A1 remains
unchanged.

Tyoe  Function
TED (Al =(M)  ihissequencelsrepested
(A9T 1> A ol (A2)=0
(a2-1-2
scan intorrupts
Unehanged
bit 78 1

_—ma o]




Pass
34
Syntax label]CS.
haracter by
cheractor, untla diloronce is detacted.

g
~ ragister A3 must be loaded with the first adcfess of iring 1
- tegister A4 must b loaded with the firs adfess of string 2

diference,

The exscution of this instuction may be interrupted after any charactar

Xt address ster iod aress,

Type  Function
™ os
-6 9itan s sequenceis

ropeated uniil
ey adiferonce's
Scan intorrupts

H(ASY KA 1 (A)> (AaY 1 > CR
((A3)=(A)2 = CA

Conditon
egister

CA=0if all comparad characters are idontical
G- fcharacio i siing 1 >craraser sting 2
CR=2ifcharacter nsiring { <character i siing 2

f
f g gt oo difernce was delected, egisiers ASanc A4 polnt o e
speci and A2=0.

bt 0 1 45 78 15
1o o o[

1

=]

Syntax:

Condition

Compare 11 [ea ] [eem

Pass
P8sd

lbel] CA

character sring, unt a difrence Is detected. ok}

- register Af must contain a characier valus I bis 8-
- fogiler 43 mustcotaln e st adres of o sring
* register A2 must co seing ength (n characiers)

. e
conditon register s seto G fa diferenco s delaciad, fogister A3 poinis 1o

So1 (0 indicate th difionce,

“The function of the nstructions:

Type  Function
T80 0sCR

#3 = (A1)

HAD=(AT): (A2)+1 > A2 thissequences

»-1>n2 ropeatunti A2=0
intorupts or (A3)#(AT)
HARAD: A <A1 > CR
AY> (A1 2 > CR

allcompared charactors are derical

rctornsng 1 <charectorn

CRZ2irCharactor I sing 1 > cnaracir in A2

b o1 4s 18 1
[l 7o ool & v 075 & o 9




