3 Arithmetic Instructions

ADK ADK PBG1M
ADKL Add constamt ADKL PE52M
PEEGM
PEETM
Syntax: [label] L ADK L3, k —TH
[label] L ADKL Lrl, k. —T2
T8 The positive constant k is added to the contents of the register
specified in r3. The result of the addition is placed in r3.
T2 The positive or negative constant |k is added to the contents of
the register spacified in r1. The result of the addition is placed
inrl.
Tyes Functian Syntax
T8 (rAf+k =+ 3 ADK 3k
T2 {ri}+Ik -+ ri ADKL 1, Ik
Condition
[ register: CR = Oifresult=0
| 1ifresult >0
2ifresult< 0

3in case of overflow

bit 0 1 40 AU A 15
™ [0]Joo0 1 0] 3 k

! bt L0 4 5 8 9 10N 1415
B T O e e s L e D Tl

Restricted to system mode if r1 = A1

Remark : ﬁ
!
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igs Addition igs zg:;m
PEEEM
PESYM

R - ) ’ ‘ ADR
L Adcditian registerfregister ADRS

Syntax: [label] w ADR [#] arl, r2 Syntax: [iebel] i AD [S][+1u e, ml, r2]

[label] s ADRS L 1, rd
The contents of the effective memory address are added to the contants of

The contents of the register specified by r1 are added either to the contents the register specified by r1,
of the register specified by r2 |direct addressing), in which case the sum is The sum is placed either in the register specified by 1, in which case the
always placad in the register gpecified by r1, or 1o the contents of the load/stare must be 0, or in the effective memory address when the load/
memaory address indicated in the register specified by r2 lindirect addressing). store indicator is 1.
In that case the sum iz placed either in the register specifiad by rl (the |5
indicator being 0) or in the memory addrass {1/s = 11 Twpe Function MO LG Synrax
T4 i+ m =+ 1l rl, m
Tvpe Function Mo s Syntax T4 En; i E £ ; gl 13 ? :gs r1: =
T1 rfy+ir2l—+ rl o0 .8, ADR i, r2 TS 1)+ m +ir2}} = ri 10 1] AD r1, m,r2
Ta tri] + e2dp = i 01 0 ADR* 1,12 TS iry+{m +ie2 = m +{rZ} 10 1 ADS i, m,r2
T3 {F1] + {(r@)) =+ (r2) 01 1 ADRS 1,2 TG {e1) + (k) = rl 11 1] AD* 1, m
TG {r1} + {{m}} = {m) 11 1 ADS* rI,m
Condition T7 {e1)+ {{m + [r2))) = 1 11 0 ap* rl,m,r2
| register: CR =0 ifresult=0 T7 {r1) + {(m +(r2))) =+{m +{r2]} 11 1 aps* r1, m, r2
1 ifresult> 0
2 ifresult < 0 Condition
3 in casa of overflow reqister: CR =0 ifresult=0
1 ifresult>0
2 ifresult <0
3 in case of overflow
bit (4] 1 d 5] B 9 10 11 14 18
| ) T | M £ 1”’1 bt 0 1 4 5 g8 9 10 11 14 15
| - Fl] I r1 [ wvo | \fs
Ramarks:
* When /s = 1 [store), 1 must be # 0.
* Restricted to systern mode if r1 = A15. Remarks: )
“ When I/s =1, r1 must be # 0. I

* Restricted to system mode if r1 = A15,
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IMR

Syntax:

Condition
reqister:

Incrament memory /register

[labellw IMR w2

IMR

PESTM
FBEZM
PESEGM
PESTM

The contents of the effective memory address indicated in the register
specified by r2 (indirect) are increased by one.

Type
T3

CR

bit

Function Syntax
((r2)} + 1 == {r2} IMR r2
0 ifresult = 0
1 if result >0
2 ifresult< 0O
3 in case of overflow
o 1 4 5 a 8 10 11 14 15
L T T e e, O [ 1
1.24

I

Syntax:

Candition
register:

Inorement memory

PEETM

[label] i IM [#*] wm [, r2]

PBEZM
PESGM
PESTM

This ingtruction increases by 1 the contents of the effective memory
address, after which the value of the effective memory address is replaced

by the new value.

Twpe Function MDD Syntax
T4 fm]+1 -+ m 10 M m
T5 {m +{21} +1 = m +1{r2) 10 M m, 2
TG {tmi) +1 ~+ {m] 11 IM*
T7 Hm + 21+ 1 ~im +{r2}} 1 IM* m, r2
CR =0 ifresult=10
1 ifresult>0
2 if result = 0
3 in case of overflow
bit 1] 1 4 5 BE 9 0o 11 14 18
i]0 01 0floo0o00] M0 | 2 1

.25




SUK SUK PEETM SUR : : SUR | PEGTM
SUKL Subtract constant SUKL PEEZM SURS Subtract register/register SURS PREZM I

PBEGM PBEEM
PBE7M PBETM
Syntax: [label] — GUK_ 3, k el Syntax: [label] LSUR [*] i, r2
[label] _ SUKL 1, Ik -T2 [label] s SURS i1, r2
T8 The paositive constant k is subtracted from the contents of the The contents of the register specified by r2 (direct addressing) or the con-
register specified in r3. The result is placed in r3. tents of the memory address indicated in the register specified by r2
i ; i (indirect addressing) are subtracted from the contents of the 15-bit register
T2 The positive or negative constant |k is subtracted from the contents specified by r1. The result of this operation is placed:

of the register specified in r1. The result is placed in r1,
— (direct addressing) : in the register specified by r1

Type Function Syrtax — (indirect addressing) : either in the register specified by r1 (/s =0} in
T8 (r3}) — k-+r3 SUK 3,k the memory address indicated in the register
T2 [r1} = Ik -+ K1 SUKL 1, Ik specified by r2 {l/s = 1].
| Conditian Type Functlon Mo 1% Syntax
{ reqgister; CR =0 ifresult= 0 Ti irly—(r21—+ ri 00 0 SUR r1,r2
i 1 if result > 0 T3 tr1) = {(r2)} =+ r1 o 0 SUR® 1,12
[ 2 ifresult < 0 T3 (r1) — (ir2)] = (r2) o1 1 SURS r1,r2
! 3 in case of overflow
Condition
) ister; CR =0 ifresult=0
bit 0 1 4 5 7 8 15 i 1 if result > 0
.- ) [T e P 1 P P k 2 ifresult <0
3 in case of averflow
bit 0 1 4 B 8 9 1 11 14 15 bit 1] 1 4 & g 0 m 1 14 15
el ] o el (A 0 1/ooo0o0]o 1|06 1 1 ri MD r2 | s
Rermark: Rermark:
Restricted 1o system mode if r1 = A15. " When Ifs=1, r1 must be # 0

* Restricted to system mode if ¢1 = A15,
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U
SUS

Syntax:

Condition
register:

Subtract word

[lebel] . SU[S] [*] ¢, m(, r2]

sU
sus

The contents of the effective memory address are subtracted from the con-
tents of the register specified by r1. The result is placed in the register
specified by r1, when the |/s bit is O, or in the effective memory address

when sis 1.

Type  Function MD s Syntax
T4 {r1)=(m) -+ 11 10 i] su rl.m
T4 trl) —{m) = m 10 1 5U5 rl,m
TH frly—={m +{2})=> 10 0 L4 rl, m, r2
TH friy —={m  +{r21} = m+{r2] 10 1 SUE rlom,r2
TE (r1) = ((mh} -+ rl 1 0 SU*  rl.m
TG {r1) = {(m}} » {m) 11 1 SUS® 1, m
T7 frip —{m  +{r2}l]-> r1 1 0 sSU* ¢l m, 2
T7 fr1if—{m  #{r2@))= (m+ {2} 11 1 SUS* rl,m, r2
CR =0 ifresult= 0

1 ifresult>> 0

2 ifresult< 0

3 in ease of overflow
hit [¥] 1 4 5 8 9 0 11 14 15

ST r1 L I/s
Remark:;

* When the Ifsbit= 1, r1 mustbe #0
* Restricted to system mode if r1 = A16.

Compare word with constant

[label] L CWEK 11, Ik

The contents of the register specified by r1 are compared with the
constant. The result of this comparison is stored in the condition register.

Type Function Syntax
T2 [r1) Ik - CR CWK 11, Ik

Candition
register; CR =0if(r1)= Ik
1 if(rl) > Ik
2 Hr)< ik

A 4 s 8 9 10 1 1415
N N i e R

Ramark:
Restricted to system mode if ri1 = A15,




|
i
CWR Compare wards register/reqister CWR PBE1M oW Compare words oW PEE1M
PES2M PES2M
PEEGM FPEEGM
PBETM FBETM
Symitax: [label] o CWR [*] wirl, r2 Syntax: [label] . CW[=]lurl, m[, r2]
The contents of the 16-bit ragister specified by r1 are compared with the The contents of the 16-bit register specified by r1 are compared with the
contents of the 16-bit register specified by r2 {direct addressing) or with the contents of the effective memory address which is found in the word
contents of the mamary address held in the register specified by r2 {indirect following the instruction.
addressing). The result of this comparison is stored in the condition register.
The rasult of the comparison is stared in the condition register.
Tvoe Function MO Syntax
Type Function MO s Spnrax T4 (F1)=+{m ) - CR 10 CW ri,m
T {rl}+~[r2)-~CR 0o 0 CWR 1,12 T5 (r1ys(m +(r2)) - CR 10 CW ri,m,r2
T3 {r1} == (ir2)} = CR 01 [ CWR* r1,r2 TG (ri} = (fmj}) = CR 11 CW*® rl,m
T7 (F1) = ({m -+ (r2)]) - CR 1 cCW* ri,m,r2
Caondition s
register: CR = 0 if {r1} = [2nd operand] Condition
1 if{ri} > (2nd cperand) register: CR =0 if {r1} = 2nd aperand
2 if {r1) < [2nd operand] 1 if {r1) > 2Znd operand
2 if {r1}) < 2nd operand
bit o 1 4 & 8 0 0 1 14 15 :
HEE I [0 | r 0 T T 4 5 8 9 10 11 14 15
1 T 1 01 ri MD rd a
Remark:
Restricted to system mode if rl = A15. Remark:

Restricted to system mode if r1 = A15,

1.3g 1.3




r -
|
cl C1 EEL C1R 3 ) CiR PBG 1M
o1s Ones complamernt c18 PREIM CIRS Ones complement register register C1RS PRS2
PEEGM PESEM
PasTM FB57M
Syntax: [labell €1 [»luirl, m [, 2] Syntax: [labell s CIR[*]rl, r2
[label] C15 [*lum [, r2] [label]l s CIRS i r2
Logic Logie : : . !
Complement: One bits in the specified word or register become 0 and vice versa. complement:  Bits which contained 1 in the specified register become 0, and viee versa,
The logic complement of the effective memory address replaces either the )
contents of the 16-bit register specified by r1 or the contents of the The logic complement of the contents of the 16-bit register specified by
effective memory address, depending an the state of the |/s indicator. r2 |direct addressing) or the contents of the memory address indicated in
the register specified by r2 replaces the contemts of:
Type  Function MO s Syntax (4 )
ey, 5 — (direct addressing) : the register specified by r1
$: % = :I 13 ? g:ﬂ :I:‘ i — {indirect addressing): either the register specified by r1 {I/s = 0) or the
15 (m 22 - 10 0 ci Flomor2 memery address indicated in the register specified
TS (m +(2)) -+ m +(2) 0 1 CI5 m,r2 by 21l
TH {mil = rl 11 0 c1* ri,m If r1 is not specified, the default value will ba P,
TG [{rm) = {m} 11 1 C15* m y
T7 im_+ 2 - rl 1 0 c1*  rl,m,r2 Type Function Mo % Syntax
T7 Tm + 1~ m + (2} 11 1 15" m,r2 T1 (rZ] -+ rl o0 0 CIR rl,r2
T3 (ir2ll - ri m 0 CIR* rl, r2
Condition T3 2 - ir2) o 1 CIRS r2
register: CR = 0 ifresult= 0
| 1 if result> 0 Condition
2 if result < O register: CR =0 ifresult=10
| 1 if result= 0
| 2 ifresult< 0 '
. bit L8] 1 4 5 8 8 10 11 14 15 |
| BEEEER r1 MD 2 Ifs \
! bt 0 1___ 4 5 8 8 0 11 14 15
T T T ) DA, o B L il vt o |/
Remark: JI"
* When Ifs=0,r1 mustbe=0 .
* Restricted to system mode when r1 = A15, Remark : -

* When Ifs =0, rf must be b0
* Restrieted 1o system mode when rl = A15,
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Syntax:

Condition
reqister:

Negate register NGR

[labell NGR w1, r2

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

The twos camplement of the contents of the register spacified by r2
replaces the contents of the register specified by rl.

Type Function Syntax
T1 0=ir2)»n NGR rl1,r2

CR =0 ifresult=10
1 if result=> 0
2 ifresult<0
3 in case of overflow

hit 1} 1 4. B g 9 10 1 14 15
F|u 0 11 | r o 0 r2 1
Remark:

" rimustbe#0
+ Rastricted to system mode when r1 = A15 (not for PESIM).

1.34

CZR

Syntax:

Condition
register:

Twos complement register C2R PES 1M
PBEZM
PBSEM
PEETM

[label] LI C2R LI rd

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

The twos complement (or negativel of the contents of the effective
memory address replaces the old cantents of this address.

Type Function Syntax
T3 0~ {{r2]} = {r2} C2R 2

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

bit 0 1 4 B o R [ 14 15
) T (TR 2 1
|
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c2

Syntax:

Condition
FEgister:

Twos complement

[label] o G2 [=] o mi [, r2]

Twos complement.

Zero bits become one and vice versa, +1.

CMR

c2

The twos complement {or negative) of the contents of the effective
memary address, indicated by the word following the instruction,

replaces the old contents.

Type Function
T4 O=1{m} -+ m
TS O—{m +{r2})) -~ m
6 0 —{{m} =+ (m}
17 0—{lm #*{r2)}— {m
CR = 0 ifresult= 0

1 ifresult >0

2 ifresult< 0

3 in case of overflow
hit 0 1 4 B

+ [r2)

+ (r2})

a 9

MO

10
10

11
1

10

11

1({0 0 1 1

0000 Mo |

PESIM
FESZM
PEEEM
PEST M
Syntax:
Eal_'bdition
Syritax fequatar:
CZ m
CzZ m,r2
C2* m
C2% m, 2
14 15
r2 1

.36

Clear memaory fregister

[label] s CMRB i r2

CMR

PBS1M
PE52M
FEbEM
PESTM

The contents of the memory address specified in the register specified

by r2 are reset 1o 0.

Tvpe Function
T3 0+ (r2)

Unchanged

bit o 1 4 5 g 8

Sprtax

CMR r2

10

11

r2

ID‘JDBDDDD|D

L7




Syntax:

Condition
reqister:

Clear memory ! CM l

[label]l CM [*] wom [, r2]

The contents of the effective memory address are reset 1o 0.

Tyoe Function MO Symtsx

T4 0= m 10 CM m
TE 0= m +Iir2} 10 CM m,r2
T6 0= {m] 11 CM* m

T7 0+ [m +{r2)) 11 CM* m, r2
Unchanged

5 g 9 10 1 14 15

bit 0 1 4
F[uiuuuunu MD | r2 | 1

1.38

MUK

Syntax:

Condition
register:

Mufriply with constant MUK PESTM
FEGRZM
PES5EM
PasTM

[label] s MUK o Ik

The constant Ik i3 multiplied by the eonstant of register A2, The result of
the multiplication is loaded as a 31-bit produst in registers A1 and A2,
Bit O of A2 is reset to zero. The sign bit of A1 is the sign of the result.
Overflow ocours if the result > 27" —1,

In that case the two registers eantain only the 30 least significant bits
while the sign bit may or may not be correct.

Type Funetion

T2 (A2 %k » A1, A2
CR =0 ifresult=0

1 ifresult>0

2 ifresult< 0

3 in case of overflow

bit 0 1 4 5 g a8 1w N 14 15

11nﬂn[nnuuu i[nnnuu

1.38
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MUR

Syntax:

Condition
register:

Multiply register/register

[labello MUR[*]o r2

The contents of the register gpecified by r2 {direct addressing), or the
contents of the memory address indicated in r2 lindirect addressing) are
multiplied by the contents of AZ. The result is loaded as a 31-bit progduct
in A1, A2, The most significant bit of A2 is reset to zero. The sign of the
praduct is stored in the sign bit of A1,

Overflow oceurs if the result > 2*° =1,

In that case the two registers contain only the 30 least significant kits
while the sign bit may or may not be correct,

Type Function MD  Syniax
T (A2 x [r2] =+ A7, A2 0o MUR r2
T3 (a2} xilr2)) -~ A1, A2 01 MUR® r2
CR =0 ifresult=0
1 if result> D
2 ifresult < O
3 in case of overflow
bit o 1 4 5 g 8 10 11 14 1B
1lqnuunnuu|lm01rz 0

1.4

{softw. |

[

Syntax:

Condition
register:

Multiofy

(]

[label]— MU[=]o m[, r2]

The contents of register A2 are multiplied by the contents of the effective

mermory address. The result of this multiplication is loaded as a 31-bit

product in registers A1, A2, The most significant bit of A2 is resgt 10 ZEro.

The sign of the product is stored in the sign hit af register A1,
Dwerflow ocours if result > 20 —1.

In that ease the two registers contain anly the 30 least significant bits while

the sign bit may or may not be correct.

Tvpe Function MO Syntax
T4 B2y wm) - A7, A2 10 mML m
TS (A2 x [ m +1ir2)} - Al A2 10 MU m, r2
TG (A2 x ({ml} - A1, A2 1 MU* m
T7 1AZ) % {{m + [f23)) = Al A2 1" MU* m, rd
CR =0 ifresult= 0
1 if result > 0
2 ifresult <O
3 in case of overflow
bit 0 4 & g 9 10 N 14 16

1iuua1nnno1mn| r2

L .47
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DV

Syntax:

Conditicn
reqister:

Divide by constant DVK
- {softw. sim)

[laball_ DVE oIk

The contents of the registers A1, A2 are divided by the canstant Ik, The
quotient is placed in register A2, the remainder in register A1, Overflow
occurs when the quotient exceeds 15 bits. In that caze the contents of A1
and AZ are not significant. See also the note under DV on page 3.0.24.

Twpa Function a R
T2 (A1, A2) S Ik AZ AT

CR =0if(A2)=0
1if a2l =0
2iHAN<0
3 in case of overflow

bit 0 1 4 5 8 8 10 N 14 15
100 ol c:nn-::]n 1|unn:}]u

T.42

DVR

Syntax:

Condition
register:

Divide register/register DVR
{softw. sim

[label]l s DVR[*]w r2
Tl]e contents of the registers A1 and A2 are divided by the contents of r2
{dur?ct_addressinq:l, or the contants of the memory address indicated in
_n? L:l;ldlrecr addressingl, The quotient is placed in register A2, the ramainder
in Al
Cverflow occurs if thequetient excesds 15 bits, In that case the contents
of A1 and A2 are not significant.
See also the note under DV on page 3.0.24.
Tvoe Function a B MD  Syntax
T1 (A1, AZ) { (r2) - A2 A1 00 DVR 2
T3 (AT, 820/ {(r2)) = A2 A1 01 DVR* 12
CR =0 ifla2)=0

1 if{A2}=0

2 iflaZ)<0

3 in case of overflow
kit 0 1 4 h B 9 1m0 11 14 15 /

rJiou1ounuimn| £z | 0

1.43




R e

Syntax:

Condition
register:

Divide

[labell_s oW [+l ml, r2]

The contents of the registers A1 and AZ are divided by the contents of the
offective memory address, The quotient is placed in register A2. The
remainder in register A1,

The sign of the remainder i equal to the original sign of A1, A2, excepl
when the remainder s equal to zero {ahways positive].

Overflow eceurs when the quotisnt execeeds 15 bits. In that case the
eontents of A1 and AZ are destroyed except when the division s equal 1o

£aro.

Type Function a R MO
T4 {A1,A2)/{m) ~ A2 A1 10
T5 (A1, 820/ [m +(r2]} -~ A2 Al 10
TE ta1, A21 /() - AZ Al 11
T7 [A1,42) llm * (rzi) - A2 Al 1"
CR =0 iflAZ)=10

1 if(a2) =0

2 ifa2l=10

3 in case of overflow
kit 4] 1 4 5 8 9 10

Syniax

DV m
oDV m,r2
oV m
Dv* m,r2

11 14 18

]111uﬂ1]unoulmnl|

7 10)

Mote:

||

An erranecus resdlt is given when the most significant word of the dividend

is equal 1o the twos complement of tha divisar.

{zoftw. gim)

DAK

Syntax:

Condition
register:

Dowulia add with constant

DAK

FBE1M

PBSZM
PESGM
FESTM

[label] o DAK L kg, Bk

{softw, sim)

B constant consisting of 32 bits (bit 0 of first word it sign bit; bit 0 of second

word Is not used) is added to the contents of registers A1 and AZ. The sum is

placed in A1, A2, Bit0 of A2 it st to 2ero. Bit 0 of Al is the sign bit

Tvpe Function
T2 k1, 12 + (A7, A2) - A1 _AZ

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

bit 0 1 4 5 g 9 10 11 14 15

1]1 0 1 0]oo o ofD 1[00::-{:“:

145




DAR Douhle add register fregicter DAR PE51M y DA Doubie add DA FESTM
P852M | {softw. sing PBSZM | (softw. sim)
PEsaM PBSEM
PE5STM PB&7M
Syniax: [label]l_ DAR[*]_r2 ! Syntax: [label] s DAl=]w mi, r2]
The contents of two consecutive registers, the first one specified in r2 The contents of the effactive memory address and the contents of the
{direct addressing), or the contents of two consecutive words. The address effective memory address + 2 are added to the contents of the registers
of the first one being indicated in r2 {indirect addressing) are added to the Al and AZ. The sum is placed in those registers,
contents of Al and A2, Bit 0 of A2 is set to zero. The sign bit of the result The sign bit in A2 is set to zero. The sign bit of the parameters and result
is the sign bit of A1, is the sign bit of A1,
Type Function MD  Syntex Tyvoe Function MD Syntax
T1 [ r2,r2 + 1)+ {A1, AZ] -+ A1,LA2 00 DAR r2 [ T4 {m,m+2)+ (A1, AT 81, A2 10 DA m
T3 e2],0e2) + 2) + (A1, A2) = AT, A2 4] ] DAR* 2 | TS {m+(r2), m H{r2)+ 2) + (A1 A2] =A1 AZ 10 DA m,r2
TG fimlimi + 2) + {41, A2 A1, A2 11 DA'm
Condition i T3 Um+{e2)), (m + (r2) + 2))+ (A1, A2) +A1,AZ 11 DA*m,r2
register; CR =0 ifresult= 0 -
1 ifrasultz 0 Condition
2 ifresult < 0- register; CR =0 ifresuk=0
3 in case of overflow 1 ifresult> 0
| 2 ifresule<< 0
3 in case of overflow
hit 0 1 4 5 g 9 m 1n 14 156 /
1 101 0|0 0 0O MD rd 0 ;
J_ | bic 0 1 4 .5 g 9 10 1 14 15
1107uunuu]mn[ r2 | o
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DsSK

Syntax:

Condition
reqgister:

Double subtract with comstant

[labell DSK s Ik, Ik;

I DSK PESTM
Pa52M
PESEM
PESTM

{softw, sim}

A constant consisting of 32 bits (bit O of first word is sign bit; bit O of second
woard 15 not used) is subtracted from the contants of registers Al, A2, The
result is placed in A1, A2, Bit O of A2 is set to zero, Bit 0 of A1 is the sign bit.

Type Funection
T2 (AT, AZ) — k1, k2 -+ A1, A2

CR =0 ifresult=0
1 if result = 0
2 ifresult <0
3 in case of averflaw

bit 0O 1 4 & 8 8

10 N 14 16

1]_1011|unnﬂ|u

1|uuuu|u

.45
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DsR

Syntax:

Condition
register;

Double subtract reg. frog, DSR

[tabel] L DSR[*]w, r2

The contents of two consecutive registers, the first one being specified in
r2 |direct addressing), or the contents of two consecutive words, the
address of the first one being indicated in r2 [indirect addressing) are
subtracted from the contents of the registers A1 and AZ. Bit Dof A2 iz

reset to zero. Bit O of A1 is the sign bit.

Tvoe Function Mo
T1 (A1, AZ) = [r2 ,r2+1) = Al AZ 00
T3 (AT, A2} —[{r2), (r2 + 1)) - A1, A2 OF

CR = 0 ifresult= 0
if result >0
if result < 0
in case of overflow

L B —

bit 0 1 4 5 8 9 10 11

Syntax

DER 2
DSR* r2

(softw, sim)

14 15/

Ifﬂl1|uﬂ0u[mn|

re | a

.48




oS Double subtract Ds PES1M ! FFL Integer to floating point (E.P.P, option) FFL PESTM
PBE3M | (softw. sim)
PBEEM
PEETM
L]
Bt [label] s DS[+] ml, r2] Syntax: [tabel] s FFL
The contents of the effective memory address and the contents of the The contents of the registers A1,and A2, being a double Drﬁcisiﬂm‘eger,
% ive memary address + 2 are subtracted from the contents of the are sent 1o the Floating Point Processor where the integer is converted
mgei:tters A1 and A2, The result is placed in A1, A2, The sign bit in A2 is }, into a floating point operand. The result is stored in three accumulators

sat to Zero.

: FPA1, FPAZ and FPA3 on the Floating Paint Processor.
The sign bit of the parameters and the result is the sign bit of register A1,

Type Function

Type Function M;’ ;l;"ﬁ“f T1 {A1),{A2) - F.P.operand = FPAT, FPAZ, FPAZ

T4 ALAZ —{m,m+2) -~ A1, A2 1 m

TE  (A1,AZ)— [m+{2), m+{r2) +2) A1, A2 10 DS m,r2 Condition

T6  (A1,A2) = ((m), (m} +2) =A1,AZ 11 DS*m | register: CR = D ifresult= 0
| T7 (AT, A2) — (im+{r2)), (m+(r2)) +2} A1, AZ 11 D5* m,r2 1 ifresult>0
| 2 ifresult< 0

Condition
register: CR =0 ifresut=10 .
| 1 ifresult = 0 bit L 4 5 8 8 10 N 14 15
I g:y:::;rﬂ-;gmrﬂw 111 0 a1 un1u|ﬂ n|uuuu]0|
|
| Bir Lo o 4 5 B o 10 11 14 15
| 1|1:111|nuuo|r.m[ 2 0
{
|
| |
|
|
(|
| | |
|
|
|
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Syntax:

Condition
register:

Floating point to intager (F.P.F. option) | FFX 1 |FEE?M|

[labal] s FFX

The floating point operand contained in three accumulators FPAT, FRAZ
snd FPAZ, situated on the Floating Point Processor, s converted into a
dauble precision integer. The result is placed in the registers A1 an‘d AZ.
During this operation the nember may be tru mcated (loss of least signifi-
cant bits),

An averflow oceurs if the integer is greater than 2*® =1 or smaller than
~2* _ An interrupt is generated by the Floating Point Processor when an
abnormal condition accurs. CR is set to 3.

Tyvpe Funetion

T1 {FPA1, FPAZ, FPAZ) ~integer - A1, A2
CR =0 ifresult= 0

1 ifresule> 0

2 ifresult<0

3 abnormal condition:

— arithmetic overflow lexponent = 30)

bit o1 4. B g8 8 10 N 14 15

110131{:4:10[13

u[nunol1]
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I FADR ; 2 : 4
FADRS Floating point addition/register (F.P.P. option] FACRS

Syntax:

Condition
register:

FADR PESTM

[label]l ., FADR[S]e. r2 /

The floating point operand contained in three accumulatars FPA 1, FPAZ
and FPA3 on the Floating Point Processor, is added to the floating point
operand present in three consecutive memory locations. The first memary
location is indicated by r2. The result is placed either in FFA1, FPA2 and
FPA3 or in three cansecutive memory locations, depending on the state of
the Ifs indlcator,

An interrupt is generated by the Floating Point Processor when an abnor-
mal condition accurs, CR 1s set to 3.

Type Function

T3 {FPA1,FPAZFPAZ} + {(r2]},{{r2}42),{({r2)+4) -~ FPA1,FPA2,FPA3
T35 (FPATFPA2,FPAZ) +((r2)),((r2)42),((r2)+4) + (r2) (r2)+2,(r2)+4
Type &  Syntax

T3 0 FADR r2

Tas 1 FADRS r2
CR =0 ifresult= 0
1 ifresult> 0
2 if result <0
3 abnormal conditions:

— unnarmalized operand {operation aborted)
— arithrnatic overflow [result exponent > or = 27%)
— arithmetic underflow (result exponent < —21¥)

bit 0o 1 4 b B 9 10 1 14 15

o R R S | r2 Ifs

1.63




FAD

Syntax:

Condition
register:

Floating point addition (F.L.P. optivn) FAD FE57M

[label]l FAD[S] [*]w m[, r2]

The floating point operand containad in the floating point accumulators
FPA1, FPAZ, FPA3 on the Floating Paint Processar, is added to the
floating point operand contained in three eansecutive memory locations,
the first ane being indicated by the effective memory address. The sum

is placed either in accumulators FPA1, FPA2 and FPAZ or in three
consecutive memory locations pointed 1o by the effective memaory
adldrass, depending on the state of the |5 indicatar,

An interrupt is genarated by the Floating Point Processar when an abnar-
mal condition accurs. CR is set to 3,

Type Function

T4 (FPALFPAZFPASI+(m ) im+2){m+4] FPA1 FPAZ FPAZ
T4s  (FPALFPAZFPA3)+{m)im+2 ). m+4) = m,m+Zm+4
TG (FPAT,FPAZFPA3) +{ m + {r2)} {m + (r2) +2), {m + {f2)+ 4} »
~+ FPA1,FPA2 FPAZ
TS (FPA1FPAZFPA3) + [ m+ (r2)),0m + (12} + 2}, (m + (r2) +4) =+
+mAr2l, m+ (2] +2, m+(r2) +4
TG [FPATFPAZ,FPAZ) + (im}) {{m + 2)),lim + 4)) = EPA1 [FPAZ FPAZ
TE6S  [FPA1FPAZFPAZ] + {im}).(im + 211 (m + 4}) = (m), (m + 2}, {m + 4)
T7 (FPAT,FPA2,FPAZ) + (Im + (r2))),(im + {r2) + 2)),{im + (r2) + 4] =
- FPA1FPAZ,FPAZ
T75  (FPALFPA2,FPA3} + {Im + (r2)}) {im t {r2) + 2)).{{m + (r2) + 4]} =
= Am 2]}, fm o+ (r2) + 2), (m o+ (¢2) + 4

Type MD % Swntax

T4 10 ] FAD i}
T45 10 1 FADS m

TG 10 0 FAD  m,r2
TRS 10 1 FADS m,r2
TG 11 0 FAD* m
TGS 1 1 FADS* m

T? 11 LH FAD* m,r2
T7S 11 1 FADS" m,r2

CR =0 ifresult=0
1 if result> 0
if rasult < 0
abnormal condition;
— unnermalized operand (operation aba rred)
— arithmetic overflow {result exponent > gr = 215)
— arithmetic underflow (result exponent < —2 %)

bit g 4 4 5 8 9 10 11 14 15

F_11n01|1uun|nm| 2 Is

€l B
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Svntax:

Condition
registar;

Floating point subtract fregistar
{F.B.P. opticn)

FSUR
' FSURS J”’E?M]

[label] . FSUR[S]_ r2

The floating point operand contained in three CONSECULiVE memory
locations, the first ane being specified by r2, is subtracted from the

floating point operand in the thres accumulators FPAT, FPAZ and

FPA3 an the Floating Paint Processo r. The result is placed either in

FPAT, FPAZ, FPAZ orin three consecutive memory locations,
depending on the state of the I/s indicator,

An interrupt is generated by the Fleating Point Processor when an
abnormal eondition oceurs. CRigset 1o 3,

Tvpe  Funetion

T3 tFP.M,FFAE,FF‘AE]—HFE]J,HI‘QJ +2),0(r2) + 4) = FFA1FPAZ FPAZ
T35 [FF‘AI,FPA?,FPAEF—[[rﬂﬂri{rii 20,02} + 4) = (r2) (r2) + 2(r2)+ 4

Tvpe % Syntax
T3 n] FEUR r2
T35 1 FSURS r2

CR =0 ifresult=n
1 if result> 0
2 ifresult <0
3 abnormal condition:
— unnarmalized operand {operation aborted)
= arithmetic averflow (rasult EXPonEnt > or = 215
— arithmetic underflow {result EXponent < —24 )

bit: 0 i 4 5 8 8 10 11 14 15
i][iﬂﬂif{]iu’ﬂli 2 il.-"s
|
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FsU

Syntax:

Condition
register;

Floating peint subtract (F.P.P. aption) FsU PESTM

[tabel]l— FEU[S] [*] mi, r2]

The finating point operand contained in three consecutive memory
locations, the first of which is specified by the effective memory address,
is subtracted from the floating point operand present in three accumu-
lators FPA1, FPAZ and FPAJ on the Floating Point Processar. The

result is placed either in FPA1, FPA2 and FPA3 or in three consecutive
memory locations pointed to by the effective memory address, depanding
on the state of the Ifs indicator. An interrupt is generated by the Floating
Paint Processor when an sbnormal condition ocours,

Twoe Function

T4 [FPALFPAZFPAZI = (m)dm+2 i m+4 )= FPA1FPAZ FPAZ
T4S  (FPALFPAZFPAZ) —{m)im+2)im+4)}=>m m+2, m+4
TG [FPATLFPAZFPAZ) — { m + [r2)} dm + {r2) + 2),(m + (r2) + 4} =
—+ EPA1,EPAZ FPAS
T35  (FPALFPAZ,FPAZ} = { m+ (r23),im +{r2) + 2),{m + (r2} + 4} -
~m+{r2), m+ {2} +2, m+(r?) +4
T6 {FPAT FPA2,FPAZ) — t{m]) {(m + 2)},{{m + 4)} = FPA1,FPA2 FPA3
TES  (FPA1FPA2 FPAZ) — [{m)} {{m +2)],{im + 4)) = {m),[m + 2},im + 4)
T7 (FRAT FRAZ FPAZ) — (Im + (r2)0) {0m + [r2) + 2}) 1im + {r2] + 4]} =
- FPA1,FPAZ FPAZ
T7S  (FPAT1 FPAZFPAZ) — tm + (e230),00m + [r2) + 23, 0m + (r2) + 41) -
= {m+{r2]}, (m+ {r2) + 2}, {m + [r2) + 4)

Type MDD 5 Eyntax

T4 10 i FEU m
T45 10 1 FSUS m

T6 10 1] FSU  m,r2
ThS 10 1 FEUS m, r2
TG 11 ] FsU* m
TGS 11 1 FEUS*® m

T7 11 ] FSU* m,r2
T7S 11 1 FSUS* m, r2

CR =0 ifresult=0
1 ifresult> 0
2 ifresult < 0
2 abnarmal condition;
— unnormalized operand (operation aborted)
— arithmetic overflow (result exponent > ar = 2'%)
— arithmetic underflow {result exponent < —21%)

U 4 5 8 2 10 1 14 15
1[0 0 11 07 u| MD j 2 /s
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Syntax:

Condition
register:

FMUR
FMURS

Floating point multipfy fregister FMUR PESTM
{F.P.P. option) FMURS

[label] . FMUR [S]1 r2

The floating point apetand contained in the floating palnt accumulators
FPAT, FPAZ, FPAZ is multiplied by the floating point operand present
in three consecutive memory locations, the first one being indicated in r2,
The result is placed either in FPA1, FPAZ, FPAZ or in three consecutive
memaory locations, pointed at by r2, depending on the state of the I/s
indicator. :

An interrupt is generated by the Floating Point Processor when an abnar-
mal candition oceurs. CR is 58t 1o 3.

Tvme Function

T3 [FPATFPA2 FPAZ) x ((r2)),((r2) +2},({r2} + 4]~ FPA1FPAZ FPA3
T35 [FPALFPAZ FPA3) x ((r2)) ((r2) +2),1{r2} + 4} (r2),(r2) +2,{r2) + 4

Tvpe & Syntax

T3 [#] FMUR r2
T35 FMURS r2

CR =0 ifresult=0
1 ifresult>0
2 ifresult=0
3 abnormal eondition:
= unnormalized operand [operation aborted)
— arithmetic overflow {result exponent = or = 219}
= arithmetic underflow {result exponent < —27%)

bit 0 1 4.5 8 3 10 11 14 15
i B ik v 11nn|u 1|

L5?




FMU

Syntax:

Candition
reqgistar:

Filoating point muitiply (F.P.P, option) FMU PBSTM

“ﬂi}E“l_: FMLU [Sl I‘]:.—l m |.. r2]

T he floating point operand contained in the floating point processar
accumulators FPAT, FPAZ, FPAZ, is multiplied by the floating point
operand present in three consecutive mamory locations, the first of
which is indicated by the effective memory address, The result is placed
gither in FP&1, FPAZ and FPA3J or in three consecutive memory
locations, pointed at by the effective memory address, depending on the
state of the Ifs indicator.

An interrupt is generated by the Floating Point Processor when an abnor-
mal condition occurs. CR is set to 3.

Twpe Funetion

T4 {FPATFPAZFPATl x [m ) im+2 )i m+4) = FPA1 FPAZ FPAZ
T45 (FPA1 FPAZFPAS) x(m)im+2 ) im+d}+mm+2 m+4
TG (FPAT,FPAZ.FPA3) x [ m + [f2)) dm + [r2) + 2] [m + {r2) +4) =
-+ FPAY,FPAZ FPAJ
T55 (FP&T,FPAZ FPAZ) x ( m + (r2))Im + (r2) + 2} im + {r2} + 4} -~
+m+ 2, m+{r2) +2, m+ r2) +4
TG (FPAT FPAZ FPAZ) = ({mbl fim + 20}, ((m =+ 4)) = FPA1 FPAZ FRPAZ
TES  {FPA1,FPAZ FPAZ] x {im}) t{m + 20}, [{im + 4)) = {m],(m + 2} im + 4]
T7 {FPA1,FPAZ FPAS] = {{m + (r211) 0m + (r2) + 2}, 0{m & {r2} + 4]} =
=+ FPA1,FPA2 FPAZ
TiS {FP&1,FPAZ FPAZ} x {{m + (r20}),00m + (r2) + 2§} 0{m + {r2} + 4}) =
- + {r24), [m+ [£2) 4 2], {m + {r2] £ 4]

Type MO 15 Syntax
T4 10 0 FAIL m
T45 10 1 FMUSE m
TS 10 0 FMU  m,r2
T8 10 1 FMUS  m,r2
TE 11 (1} FMU* m
TES N 1 FMUS* m
T7 11 0 Fnu*  m,r2
T 1 1 FMUS® m,r2
CR =0 ifresult=0

1 ifresult> 0

2 i result < 0

3 abnormal condition:

— unnormalized operand (operation aborted)
— arithmetic overflow [result exponent = or = 2'9)
— arithmetic underflow (result exponent < —2)
bit 0 1 4 & g8 8 10 11 14 15
[Tt o011 100] M0 | = Vs
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FDVR Floating point divide fregister FDVR PASTM
FDVRS (F.P.P. option] FDWVRS
Syntax: [lebel] u FOVR[S]w r2

Tha floating point operand contained in the floating point processor
accumulaters FPA1, FPA2, FPAZ, is divided by tha floating point

| operand present in three consecutive memaory locations, the first of
which is indicated by r2.
The quotient is placed either in FPAT, FPAZ, FPA3 or in three
consecutive memory locations, pointed at by r2, depending cn the
state of the Ifs indicator.

An interrupt is generated by the Floating Point Processor when an
abnormal condition occurs, CR is sat to 3.

i Type Function

T3 {FPAY, FPAZ FPAZ) 7 {{r2}),0(r2] + 2] ,({r2] + 4) = FPAT FPAZ FPAZ
T35  (FPA1, FPAZ,FPA3) / ({r2}),1{r2) + 2),({r2) +4) = (r2),(r2) + 2,(r2) + 4

Tvpe & Syntax

T3 0 FOVAR 2
T35 1 FOVRS r2
Condition
regisTer: CR = 0 ifresult=0
1 ifresult>= 0
2 ifresult<- 0

3 abnormeal candition:
— unnormalized operand {operation aborted)
— arithmetic overflow (result expanent > or = 21%)
— arithmetic underflow {result exponent < —24})

n—

— Divisor =0
bit- 0 4 5 g 9 10 11 14 18
1|1uu11t1u|u1| 12 jus|
f |
|
!
I
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FOW Floating paint divisian (F.P.P. option] FDV PEETM

Syntax: [label]l s FOV[S] [=]o m[, r2]

The floating point operand contained in the floating point processor
accumulators FPAT, FPAZ, FPAZ, is divided by the floating point
operand present in three consecutive memory locations, the first one
being pointed at by the effective memory address. The result is placed
either in FPA1,FPAZ FPA3 or in the three consecutive memory
locations pointed &t by the effective memory address, depending on
the state af the |fs indicator,

Aninterrupt is generated by the Floating Point Processor when an
abnormal condition occurs, CR is set to 3.

Tvpe Function

T4 (FPALFPAZ,FPA3)/(m)im+2){m+4) = FPA1FPAZ FPA3
T4S (FPA1FPA2FPA3) /{{m){m+2 ) {m+4) -~ mm+2,m+4
T6 [FPATLFPAZ FPAZ) f{m+ (2 m+{r2) + 21,0 m+ (r2) + 4} =
- FPA1FPAZ FPAZ
78S [FPATFPAZFPAI fIm+ {2 A m+(r2) + 2}, { m+(r2) +4) =
- m 4 r2}, m+ (r2) + 2, m+ (r2] + 4
TE  (FPA1LFPAZ2,FPAZ) / ([m)),{lm +2}) {{m + 4)) — FPATFPAZ FPA3
TES  (FPA1FPAZ,FPA3) 7 {lmh),{Im + 21} {{m + 4)) - [m),(m + 2},(m + 4)
T7 [FPATFPAZ FPAZL / ({m + {r200) {1 (m + [r2} + 21 Hm + {r2) + 4)] =
- FPA1,FFPAZ FFAZ
T75 (FPAT FPAZ FPAS) / {{m + {r21)) {(m + [r2} + 2]} {{m + {r2] + 4)] -
= {m+ {F2}), {m +{r2} + 2], (m+ (r2) + 4}

Tpe MO [FS Spntax

T4 10 0 FDW m
T45 10 1 FOWS m
TS 10 0 FOW m, r2
TGS 10 1 FOWS m,r2
T8 11 0 FOWV® m
TS 11 1 FDWS* m
T7 11 0 FOW* m,r2
T7% 11 1 FDWS* m, r2
Condition
. reqgister: CR =0 ifresult=10
{ 1 ifrosult > O
2 ifresule=< O

| 3 abnormal condition:
— unnormalized operand (operation aborted)

[ — arithmetic overflow {result exponent > or = 279}
— arithmetic underflow {result exponent < —2'%)

— Divisor = 0
bit o 1 4 5 g 8 10 11 14 15
1 [: 00 111 1 u| MD ] 2 Iz
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