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Unconditional Fields 

Table of Contents 
AP-1208 Instructions 

Each of the fallowing fields may be used in any given instruction word. 

a SOP SOPl 

NOP SOPl • E-23 NOP 

" · E-13 SPEC WRTEXP · E-23 
ADO · E-17 WRTHMN · E-24 
SUB · E-18 WRTLMN · E-24 
MOV . E-19 NOP 
ANO . E-20 NOP 
OR . • E-21 NOP 
EQV • E-22 NOP 

CLR · E-25 
INC · E-25 
DEC · E-26 
COM · E-26 
LDSPNL . E-27 
LOS PE • E-28 
LDSP! ! . E-29 
LOS PT . E-30 

SPS (S-?ad SPO (S-Pad 
Source Reg. ) Oest. Reg.) 

(0-17) (0-17) 

S-Pad Timing Rules ...• E-12 

FAOO FAOOl Al 

FAOOl • E-86 NOP NC · E-93 
FSUBR . E-81 FIX • E-86 FM · E-93 
FSUB • E-81 F!XT • E-87 OPX · E-93 
FAOO • E-82 FSCl.T • E-88 OPY · E-93 
FEQV · E-83 FSMZC · E-89 TM • E-94 
FANO • E-84 F2CSM · E-90 ZERO • E-94 
FOR • E-85 FSCALE • E-91 ZERO 
IO · E-101 FASS • E-92 ZERO 

E - l 

SH 

NOP 
L ·E-14 
RR · E-16 
R · E-15 

A2 

NC ·E-95 
FA · E-95 
DPX ·E-95 
OPY ·E-95 
MO ·E-96 
ZERO ·E-36 
MOPX ·E-96 
EOPX ·E-96 



Field 
Name CONO 
Octal 
Code · 

0 NOP 
l I 

2 SR . 
3 BINTRQ 
4 BION • 

5 SIOZ . 
6 SFPE 
7 RETURN 

10 SFEQ 
11 BFNE . 
12 BFGE 
13 BFGT . 
14 BEQ 
15 BNE 
16 BGE 
17 8GT 

Field 
Name DPBS 
Octal 
Code 

0 ZERO .• 
1 !NBS . · 
2 VALUE* · 
3 OPX 
4 DPY 
5 MO .. 

5 SPFN · 
7 TM .• 

Field 
Name Ml 

Octal 
Code 

0 FM • 

1 OPX 
z DPY 
3 TM • 

Unconditional Fields 
Each of the following fields may be used in any given instruction word. 

O!SP (Branch I Displacement) OPX OPY 

(0-37) NOP NOP 
E-68 OB • E-123 OB 
E-69 FA • E-124 FA • 

E-70 FM. . E-125 FM 

E-70 
E-71 
E-71 
E-72 
E-73 
E-74 
E-75 
E-76 

I E-77 

E-78 
E-79 
E-80 

XR (OPX YR (OPY XW (DPX YW (OPY l Read Index) Read Index) Wr1te Index) Write Index) 

I 
E-129 (0-7) (0-7) (0·7) (0-7) 

E·l30 
. E-131 

E-132 
. E-133 
. E-134 

. E-135 

. E-1361 

. E-99 
• E-99 
• E-99 

• E·99 

M2 Mt MA QPA 

FA • • E· 100 NOP NOP NOP 
OPX • E-100 FA • . • E-137 INCMA • E-140 j l!tCOPA . E-143 

DPY • E· 100 FM • • E· 138 OECMA . E·l41 

l 
OE COPA • E-144 

MO ·. • E-100 OB • • E • 139 SETMA • E-14Z SETDPA . . E-145 

*This instruction uses a 15·bf t l11111edlate VALUE as a constant or address 
(fn bits 48-63 of this fnstl"Uction). The YW, FM, Ml, MZ, MI, Tl1A, and 
OPA fields are then disabled for ttlfs instruction word. 

E - 2 

I 

I 
I 
! 

. E-126 

. E-127 

. £-128 

FM 
---· 

NOP I 

I FMUL 

I 

I 
I 
I 
I 

... I 

TMA 

NOP 
INCTIIA .E-146 

DECTMA .E-147 

SETTMA .E-148 
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SPEC 

STE ST 
HOSTPNL 
SPMOA 
NOP 
HOP 
NOP 
HOP 
HOP 
SETPSA • 
PSEVEN 
PS ODO 
PS • 
SETEXIT 
NOP 
HOP 
NOP 

PS EVEN 

RPSOA* • 
RPS2A* 
RPSO* . 
RPS2* . 
RP SOT . 
RPS2T 
HOP 
NOP 
WPSOA• 
WPS2A• 
WPSO* 
WPS2* 
WP SOT 
WPS2T 
NOP 
NOP 

SPEC Fields 
One of the SPEC F1elds may be used per 1nstruct1on word. The S-Pad F1elds 
(B, SOP, SOPl, SH, SPS, and SPO) are then disabled for this Instruction. 

STE ST HOSTPNL SETPSA 

. E-31 BFLT . E-31 PNLLIT • • E-39 JMPA* 
• E-39 BLT • E-32 OBELIT • . E-39 JSRA* 
• E-6 BNC • E-33 OBHLIT • E-40 JMP* . 

BZC • E-34 DBLLIT • E-40 JSR* . 
BOBN • E-35 NOP JMPT • 
BOBZ • E-36 HOP JSRT • 
BIFN • E-37 NOP JMPP • 
BIFZ • E-37 NOP JSRP 

• E-45 HOP SWDB ·E-41 NOP 

• E-52 HOP SWDBE ,£-42 NOP 

• E-55 NOP SWOBH • E-43 NOP 
• E-58 HOP SWDBL .E-44 NOP 

• E-66 BFLO . E-38 NOP NOP 

Bfll • E-38 HOP NOP 
BFL2 • E-38 NOP NOP 
BFL3 • E-38 HOP NOP 

PSODO PS SETEXIT 

• E-52 RPSlA* • • E-55 RPSLA* • ·E-58 NOP 

• E-52 RPS3A* • • E-55 RPSFA* • • E-59 SETEXA* 

• E-52 RPSl* . E-55 RPSL* • E-60 NOP 

• E-52 RPS3* . • E-55 RPSF* • E-60 SET;X* . 

• E-52 RPSlT • E-56 RPSLT . ·E-60 NOP 

• E-53 RPS3T • E-56 RPS FT · E-61 SETEXT • 
NOP RPSLP • E-61 NOP 
NOP RPSFP ,£-61 SETEXP 

• E-53 WPSlA* • • E-56 LPSLA* . ·E-62 NOP 

• E-53 WPS3A• .• • E-56 LPSRA• ·E-63 NOP 

• E-54 WPSl• • E-57 LPSL* • E-64 NOP 

• E-54 WPS3• • E-57 LPSR• ·E-64 HOP 

• E-54 WPSlT . · E-57 LPSLT ·E-64 NOP 

• E-54 WPS3T • E-57 LPSRT . ·E-65 NOP 
NOP LPSLP • E-65 NOP 
NOP LPSRP ·E-65 HOP 

Fonnats for partial words (PSEVEN, PSOOO, PS Fields) • • • • E-51 

*This Instruction uses a 16·b1t Integer VALUE (1n bits 48-63 of the instruction 
word). The YW, FM, Ml, HJ, HI, HA, THA, and OPA Fields are then disabled for 
this Instruction word. 
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l/0 Fields 
One of the 1/0 Fields may be used per instruction word. The Floating Adder Fields 
(FAOO, FAOOl, Al, and A2) are then disabled for this instruction word. 

1/0 LOREG ROREG !HOUT 

LOREG • E-101 NOP RPSA . ·E-105 OUT 
ROREG • E-105 LDSPD • E-101 RSPO • ·E-105 SPNOUT 
SPMOAV • E-7 LOMA . • E-101 RMA ·E-106 OUTOA 
REX IT • E-7 LOTMA • E-102 RTMA • ·E-106 SPOTOA • 
INOUT • E-109 LOOP A • E-102 ROPA . ·E-107 IN • 
SENSE. • E-115 LDSP • E-103 RSPFN ·E-107 SPIN IN 
FLAG . • E-121 LOAPS • E-103 RAPS ·E-108 INOA • 
CONTROL ·_E-9 LODA • • E-103 ROA ·E-108 SP INOA 

SENSE FLAG CONTROL 

SNSA • • E-115 SF\.O • E-121 HALT • ·E-8 
SPINA • E-llS SFLl • E-121 IORST ·E-9 
SNSAOA • • E-llS SFL2 ·E-121 INT EN ·E-9 
SPNAOA • • E-115 SFL3 . • E-121 INTA • ·E-10 
SNSB • • E-118 CFLO • E-122 REFR • ·E-10 
SPINB • E-118 CFLl . • E-122 WRTEX ·E·ll 
SNSBOA . • E-119 CFLZ • E-122 WRTMAN ·E-11 
SPNBOA • E-.120 CFL3 • E-122 NOP 

NOP ....•. E-5 

AP-120B Instruction Field Layout 

0 l 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2:l 23 24 25 26 27 28 29 30 31 

slsoP lsH ] SPS I SPD Fl\00 J Al ] A2 CONO I OISP 

S•Pad Group Adder Group Branch Group 

lsoPl 1 1 FAD:nl 
[SPEC OPER r I/O 

32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 SS 56 57 58 59 60 61 62 63 

DPX J OPYl DPBS XR I YR Jxw I YW ra] Ml1 M2 HI 1MA Jou ]TMA 
llat4 Pad Group ~ultiply Group Memory Group 

1 VAL\.'!: 

E - 4 

·E-107 
·E-109 
·E-110 
·E-111 
·E-112 
·E-112 
·E-113 
·E-114 



0 

• 
value 

all 
zeros 

NOP No-operation 

Assembler format: NOP 

Effect: No operation is ~erformed 

63 H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

Description: The assembler recognizes this mnemonic and will insert an 
all zeros instruction which is a NOP. 

E - 5 



VAL OE 

2 

CONTROL (from SPEC 

Assembler 
Format: 

Effect: 

H 
Wjj 

MANDATORY F!EI.OS 

OPTIONAL FIELDS 

O!SASLED FIELDS 

SPIN \.'IEII.J:: MAIN ~ BUSY 

Sl?MDA 

"SPIN" while !-i.AIN DATA BUSY 

Description: When specified, SPMDA causes the AP-120B to suspend 
program execution until MAIN DATA MEMORY (MD) completes its READ or 
WRITE cycle and becomes available for the next READ/WRITE operation. 
Using this op-code in an instruction immediately following one that 
initiates an MD READ operation, results in the data from that operation 
being available for use during the present instruction. It has no 
effect on a MD READ/WRITE operation in the same instruction. 

Thus: LDMA; DB=lOO 
S?MDA; DPX(O)<MO 

results in the contents of MD(lOO) being loaded into DPX(O). 

E - 6 



VALUE 

2 

CONTROL (from I/O 

14 LS l6 

3 

l l l 

EJ 
Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

SPIN WHILE MAIN DATA BUSY 

SPMDAV 

"SPIN" while MAIN DATA BUSY 

Description: When specified, SPMDA causes the AP-120B to suspend 
program execution until MAIN DATA MEMORY (MD) completes its READ or 
WRITE cycle and becomes available for the next READ/WRITE operation. 
Using this op-code in an instruction immediately following one that 
initiates an MD READ operation, results in the data from that operation 
being available for use during the present instruction. It has no 
effect on a MD READ/WRITE operation in the same instruction. 

Thus: LDMA; DB=lOO 
SPMDA; DPX(O)<MD 

results in the contents of MD(lOO) being loaded into DPX(O). 

Assembler 
Format: 

Effect: 

READ EXIT 

REX IT 

SRS (SRA)~ PNLBS 

Description: This instruction is similar to SETEXIT, but allows 
reading instead. The SRA is NOt changed by this instruction. This is 
generally used with a LDSPNL to load into S-PAD register. 

E - 7 



CONTROL FIELD (CONTROL) 

14 15 16 

VALu"E 

l l l 

l l l 

Assembler 
Format: 

Effect: 

H 
~ 

HALT AP-120 

HALT 

MANDATORY FIELDS 

OPTIONAL FIE!.DS 

DISABLED FIEL.OS 

example: INOIA; MI <FA; HALT 

1 + FNbit ~; clear Rill~ INDICATOR 

Description: The AP-120B program execution will be halted after 
completion of the current instruction word. (See note.) AP-120B RUN 
INDICATOR (RUN) cleared and PANEL FUNCTION REGISTER(bit 0) set. When 
halted, PSA will point to the next instruction to be executed and it 
will have been entered into the instruction register. SPFN will 
reflect the operation in that instruction. 

tNOTE: if the current instruction "SPINS" while waiting for I/O or 
MEMORY, HALT will not be effective until the "SPIN" cycle is finished 
and the instruction completed (as in the above example). 

WARNING: Due to timing problems in the JSR instruction, it should not 
follow a HALT. thus, the recommended programming practice is to place 
a NOP (no operation, all zeros instruction) after every HALT 
instruction. 

E - 8 



CONTROL FIELD (CONTROL) 

14 15 16 

VALUE 

1 

2 

l l l 

l l l 

Assembler 
Format: 

Effect: 

OPTIONAL .:'!EI.DS 

OISABU:O FIELDS 

RESET I/O DEVICES :rnMEDL~Y 

IORST 

Clear I/O device logic and tL.."'ti.ng and all fou.::- of t~e 
general FLAGS. 

Description: Effects are device dependent. No effect on Host interface, 

TMRA..'1, or IOP16 .. 

Assembler 
Format: 

Effect: If CTLEit .0S is already set to "l", generate interrupt 

to ROST-CPU. If not, no effect. 

Description: This is used in conjunction with the CTL05 interrupt. 
(See I/O, PROGRAi.'1MED I~TERRU"PTS.) 

When an INTEN is executed, the AP-120B will attempt to set CTL05 
interrupt. If CTL(Bit 05) is already set, then the AP-l20B will 
generate an interrupt to HOST-CPU. !he state of CTL(Bit 05) is not 
altered by this instruction. 

E - 9 



VALUE 

3 

4 

CONTROL FIELD (CONTROL) 

14 15 16 

l l l 

l l 1 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

INTERRUJ?T ACTNCWI.EOOE 

INTA 

(DA interrupting IODEVICE) ~ UIBS 

Description: . The interrupting I/O DEVICE enables its Device Address 
onto the INBS MANTISSA (Bits 20 to 27) for the current instruction 
cycle. Used to identify the interrupting I/O device after an interrupt 
is detected via the BINTRQ instruction. 

Assembler 
Format: 

Effect: 

MEM:>RY REFRESH REQUEST 

REFR 

REFRESH MD; reset REFR CTR 

Description: REFR initiates a REFRESH cycle to MAIN DATA MEMORY (MD). 
The REFRESH COUNTER (REFR CTR) is reset to zero. This has the effect 
of synchronizing the REFRESH timing with a running AP-120B program. It 
can be used either to eliminate REFRESH interference with programmed 
memory accesses or simply to stabilize the REFRESH timing in order to 
facilitate· hardware fault tracing with an oscilloscope. Floating Point 
Systems supplied A.PEX drivers always generate a REFR before starting 
the user called micro-code. 

NOTE: NON-PROGRAMMED REFRESH cycles occur every 3lusec for 8K 
bank ... pair MD memory and every 15.Susec for 32K bank-pair MD memory. 

E • 10 



I • 
VALUE 

5 

6 

CONTROL FIELD (CONTROL) 

14 15 

1 1 

Assembler 
Format: 

t-!Al!OATORY :'!"EI.OS 

OPTIONAL ::'!E!..DS 

DISABLED :'IE!..DS 

\·iRITE EXPOHENT ONLY 

example: DPX ( 2) < TI1; WRTEX 

Effect: Restricts DPX, DPY, or MI fields to write eX?one:it bits only. 

Description: 1..lhen specified with a concurrent WRITE DPX, DPY, 
operation, WRTEX restricts the writing to EXPONENT(Bits 02-11) 
(See S-PAD group, WRTEXP for further description of effect.) 

w"RITE MAi.'lTISSF-. ONLY 

Assembler 
Format: 

Example: ~10V 5, 5; SEW_J;; i1I <FA; w""RT!1.~'1 

or MI 
only. 

Effect.: Restricts IJPX, Di?Y, or i'1! fields to WRITE :1.AJ.'l"TISSA bi ts only. 

Description: ~nen specified with a concurrent WRITE 
operation, WRTXAN restricts the writing to MANTISSA(Bits 
(See S-PAD group for further discussion.) 

E - 11 

DPX, DPY or :-!I 
00-27) only. 



S-PAD TIMING RULES 

l. SPFN for an instruction with an S-PAD operation is the result 
of that operation. 

2. SPFN is stored back into SP(SPD) only once - at the end of the 
instruction in which the S-PAD operation took place (not 
stored at all if No-Load specified). Similarly, the N, Z, and 
C S-PAD condition bits are set only once for each S-PAD 
operation. 

3. SPFN for an instruction without an S-PAD operation is the 
result of performing the last previous S-PAD instruction over 
again, using the current value of SP-.(SPD) as possibly modified 
by the original S-PAD operation. SP(SPD) is not altered if no 
S-PAD operation is specified. This modified SPFN value would 
be apparent if an SPFN utilizing instruction were executed 
(e.g., RSPFN, SETMA, etc.). 

E - 12 



:SIT REVERSE :'!ELD 

\J 1 2 J 4 s 6 1 a 9 io 11 12 13 

3! 

I 
T 

VALUE 

.0 

l 

SOF 
•• • • ~. ! 

'. SH • ' ••• ·! 

Asse.inbler 
For:nat: 

Effect: 

Effect: 

SPS SPD !1ANDATORY FIELDS 

OPTIONAL C'IELllS 

DISABLED E'!ELDS 

No Op:raticn 

BIT REVERSE ':."le ccnte..rits of S-PAD SCUF!:E 

REGIS'l'.E.H. tefore using 

< & > (Br3.ckets indicate optional use wi1:h S-:?-~ ope.raticns _) 

Example: ~.DD & 6,5 

BIT-R....""VERSE (SP SPS) ..... SOURCE INPUT FOR GJR..1'.ENT S-?AD OPER.;.TION 

Description: The contents of the S-PAD SOURCE REGISTER (SP[SPS]) are 
BIT-REVERSED and shifted before being used as the SOURCE OPERAND in the 
current S-PA.D operation. 

The number of shifts performed depends on the size of the comp lex data 
array being processed. The programmer must load the applicable shift 
value into the BIT-REVERSE field of the APSTA1'US Register tietore 
specifying t:he BIT-REVERSE operation. (See S-PA.D SUMMARY BIT-REVERSE 
FIELD for more details.) (See also A.PSTATUS S!JIBA..ARY.) 

E - 13 



SHIFT FIELD 

fJ l 2 3 4 5 6 7 8 9 10 ll 12 13 ... 
• B• 

VALu'E 

1 

SOP * SH 

Assembler 
Format: 

Effect: 

SPS 

SOPl 

SPD 

* 

No Operation 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

* MAY BE USED WITH EITHER 
SOP OR SOPl FIELDS 

LEFT SHIFT S-PAD OUI'PUT (SPFN) ONCE. ZERO FILL. 

<~> (Brackets indicate optional use with S-PAD operations) 

Example: SUBL 5,6 

SPFN+ LEFT SHIFTED ONCE+ SPFN 

Description: The S-PAD RESULT (SPFN) is logically shifted left one 
place. The right-most bit is set to zero. The bit shifted off the 
left end is stored in the S-PAD CARRY BIT, (C) - overriding any carry 
that resulted from the specified arithmetic operation. 

Excepting possible OVERFLOW, the shift has the effect of a 
multiplication by two. The carry bit (C), bit 7 of the AP INTERNAL 
STATUS REGISTER (APSTATUS), may be tested during the next instruction 
cycle. 

SPFN I~ >3 

E - 14 



SHI?T F!EL::l (SH) 

l 2 4 5 6 7 a 9 10 11 12 lJ 

VALr.JE 

2 

SOP • I SH 

Assembler 
Format: 

Effect: 

MANDATORY i."!Er.:JS 

OPTIONAL F!:EUlS 

OIS.\EL.ED FIELDS 

• MAY 3E USED ~!TH S!TSER 
SOP OR SOPl FIELDS 

RIGh~ Sdll'r S-?AD FUNCTICN (SPFN) Ot'JCE. ZEFO FTIL. 

< R > (Brackets indicate 09tional use wit..'1 S-?AD 
operations) 

Example: SUER 5,6 

SPFN right-shif~ed once~ SPFN 

Description: The S-PAD 
place. A zero is shifted 
the right end is set into 

RESULT (SPFN) is logically shifted right 
i. .. nto the left-most bit. The bit shifted 
the S-PAD CARRY BIT. 

one 
off 

The instruction has the effect for unsigned numbers, of a division by 
two. Bit C of the AP INTERNAL STATUS REGISTER (bit 7, APSTATUS) 
reflects the condition of S-PAD CA.o..R.Y and ~ay be tested during the next 
instruction cycle. 

SPFN ~G 

E - 15 



SHIFT FIELD 

~ 1 2 3 4 s 6 1 a 9 10 11 12 13 ... 
·B• SOP * SH SPS SPO MANDATORY FIELDS 

OPTIONAL FI.EI.OS 

VAI..OE 

3 

Assembler 
Fonnat: 

Effect: 

SOPl * 
DISABLED FllLDS 

* MAY BE USED WITH EITHER 
SOP OR SOPl FIELDS 

RIGHT SHUT S-PAD FtlNCTION (SPFN) twice. Zero fill. 

<RR> (Brackets indicate optional use with S-PAD 

operations) 

E~ample: SUBRR 5,6 

SPFN-+ right shifted twice .. SPFN 

Description: The contents of the S-PAD ALU RESULT are logically 
shifted right two times before being enabled onto the SPFN data path. 
Zeros are filled into the left-most two bits. The second bit shifted 
off the end is set into the S-PAD ALU CARRY BIT. 

The instruction has the effect for unsigned numbers of a division by 
four. Bit C (bit 7) of the AP INTERNAL STATUS REGISTER (APSTATUS) 
reflects the condition of the S-PAD CARRY BIT and may be tested during 
the next instruction cycle. 

~fa ~ ,,_~_s_PF_N_lS-'~ ~ REFLECTS THE CONTENTS OE' THE 
SECOND BIT SHIFTED "OFF THE END" 

FIRST BIT SHIFTED 
"OFF .THE END" IS LOST 

E - 16 



0 
l 

2 

~ 

S-PAD OPERATIONS FIELD 

l 2 3 4 s ... 
SOP . •:SH .. 

Assembler 
Format: 

Effect: 

6 7 9 9 l 0 ll 12 13 

Si'S Si'O 

See , S-Pll.D OPEP&.mrONS l 
See , SPECIAL CPE...'<J\..TIONS 

MANDATORY FIZI.DS 

OPTIONAL F!:t::t.DS 

OISA!H..ED FIELDS 

ADD S-PAD SOUBCE REGISTER AL'ID S-PAD DESTINAT:CN P-EGISTE.."=\ 

ADD< if > < & > SPS I S:i?D 

SPFN ~(SP SPD) unless S-PAD NO-LOAD(#) is specified 

Description: The contents of S-PAD SOURCE REGISTER (SPSPS) are added 

with the contents of S-PAD DESTINATION REGISTER (SPSPD). The result 

of the operation, (SPFN) is stored back into the specified S-PAD 

DESTINATION REGIST:::R unless an S-PAD NO-LOAD (#) is s~ecified. 

Appropriate bits are set in the .::...P INT:::RNAL STATUS REGIST:::R 

(A.PSTATUS) and may be tested du.ring the next ins~ruction cycle. 

t 
(SP S'J?S) ma.y be optionally BIT-REVERSED I (see BIT-REVERSE FIELD) 

tt SPFN f:om the ADD may be optionally shifted,(see SHIFT FIELD) 

.E: - 17 



VALUE 

3 

S-PAD OPERATIONS FIELD 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

SUBtract S-PAD SOURCE REGISTER fran S-PAD 

DESTINATION REGISTER 

SUB< sh><#> < & > sps,spd 

t tt 
(SPSPD)minus (SPSPS) +SPFN ; 

SPFN+ (SP ) unless s-PAD NO-LOAD (#) is specified 
SPD 

Description: The contents of the S-PAD SOURCE REGISTER are subtracted 
from the contents of the S-PAD DESTINATION REGISTER. The result of the 
operation is stored back into the S-PAD DESTINATION REGISTER unless a 
S-PAD NO-LOAD (tfa) is specified. 

Appropriate bits (N,Z,C) are set in the AP INTERNAL STATUS REGISTER 
(APSTATUS) and may be tested during the next instruction cycle. 

CARRY BIT EQUATION: If (SP[SPD))+(SP(SPS])+l?. 216 then C=l else O. 
If a shift is specified, then C is set to the carry from that shift. 

t(SPfSPS]) may be optionally BIT-REVERSED. See BIT-REVERSE FIELD. 
~~ . 
11 SPFN from the SUB may be optionally shifted. See SHIFT FIELD. 
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S-PAD OPERATIONS F~LD 

i----~~-1~2~_3....,_..4~~s ......... _6~_1~a~-9-...-~~11 12 13 
SOP .:. SH .. " SPS SPO .. ' 

VAL'CJE 

4 

I , . "" 

Ass ambler 
Format: 

Effect: 

MANDATORY FIELDS 

Ol?'t'IONAL FI.EU:S 

OISASU:D FIELDS 

MJVE S-PAD SOu"RCE REGIST.'.:::.P.. TO 

S-PAD DESTINATICN REGIS'l'.E-1{ 

MOV < sh > < ~ > < & > sps, spd 

NO-LOAD is specified. 

Description: SPFN is set to the contents of the S-PAD SOURCE REGISTER 
(SP[SPS]); SPFN is stored into the S-PAD DESTINATION REGISTER unless 
an S-PAD NO-LOAD (#) is specified. 

Appropriate bits are set in the AP INTERNAL STATUS REGISTER (APSTATUS) 
and may be tested during the next instruction cycle. 

CARRY BIT EQUATION: 
(SP(SPS])]~ zl6 

If [(SP[SPD]) A.i.'ID (SP[SPS])] + [(SP[SPD]) OR 

then, C=l else 0 

.... 
.._'.(SP[SPS)) may be optionally BIT-REVERSED. See BIT-REVERSE FIELD. 
iT SPFN from the MOV may be optionally shifted. See SHIFT FIELD. 
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S-PAD OPERATIONS FIELD 

i---~-.--1 __ 2 __ 3 ..,.._4_.,...s_,__6_7 __ a_-T9 ..1-..Q..J:..~ 12 13 .. ' .. 

VALUE 

5 

SOP •; ?~ :-: SPS SPD MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

AND S-PAD SOIJRCE REGISTE.."C\ to S-PAD DESTINATION REGISTER 

Assembler 
Format: 

Effect: 

AND < sh > <#> < & > sps , spd 

t tt 
(SPSPS) Ai.'iD (SPSPD)..,.. SPFN ; 

SPFN ...._ (SP SPD) unless S-PAD NO-LOAD is specified. 

Description: The contents of the S-PAD SOURCE REGISTER (SPSPS) are 

logically ANDed with the contents of the S-PAD DESTINATION REGISTER . 
(SPSPD). A bit by bit comparison is made between the contents of the 

two operands and if both :r:espective bits are "1", a "l" is recorded . 
into the correspondiz:_lg: bit of the result (SPFN). All other combina-

tions result in "!3" being recorded into the respective bit of SPFN. 

The result of the operation (SPFN) is stored into SPSPD unless an 

S-PAD NO-LOAD (#) is specified. 

The appropriate bits are set in the AP INTERNAL STATUS REGISTER 

(APSTATUS) and may be tested duriJ1g the next instruction cycle. 

16 
CARRY BIT EQUATION: If ( (SPSPD) Ai.'iD (SPSl?S)] + (SPSPD):: 2 then CARRY=l 

TRUTH TABLE 
SPSPS SPSPD SPFN 

"f' ... • 13 13 .... 13 

13 l ... )0 

l )0 • 13 

l l ... l 

"f' 
t (SPSPS) may be optionally BIT-REVERSED, See BIT-REVERSE FIELD 

tt SPFN from the Ai.'iD may be optionally shifted, See SHIFT FIELD 
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S-PAD OPERATIONS FIELD 

~~-,--l~2'--~~4~~5'--,-~5'--~7~S~~9c....-:1..Q.ll 12 lJ 

... 

VALU-E 

6 

SOP SPS SPD 1-!ANOATORY FIELDS 

OPTIONAL <'II:LDS 

OISABU:O <"IEWS 

OR S-PAD SC'GRCE PEGISTER to S-P.lill DESTINATION ?EGISTER 

Assembler 
E'or:nat: OR < sh > < ?. > < .s; > sps, spd 

Effect: 
t tt 

(SPSPS) OR (SPSPD)+ SPFN; 

SPFN + (SP SPD) 1.Jnless NO-LOAD is spec:i.:::i.ed. 

Description: The contents of the S-PAD SOURCE REGISTER (SP[SPS]) are 
logically ORed with the contents of the S-PAD DESTINATION REGISTER 
(SP[SPD]). A bit-by-bit comparison is made between the contents of the 
two operands and if either one of the ~espective bits = 11 1," then a 11 1" 
is recorded in the corresponding bit of the result (SPFN). All other 
combinations result in a 11 0" being recorded into the respective SPFN 
bit position. The result of the operation (SPFN) is stored into 
SP(SPD) unless S-PAD NO-LOAD (#) is specified. 

Additionally, S-PAD ALU CARRY BIT is set to "O." The appropriace bi::s 
of the AE INTERNAL STATUS REGISTER (APSTATUS) are set and may be tested 
during the next instruction cycle. 

TRUTH TABLE 
SPSPS SPSPD Sl?FN 

• • .. 
9J 9J .... 9J 

9J l .... l 

l 9J .. 1 

l l .. 1 

:~SP[SPS]) may be optionally BIT-REVERSEd. See BIT-REVERSE FIELD. 
1 1SPFN from the OR may be optionally shifted. See SHIFT FIELD. 
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S-PAD OPERATIONS FIELD 

a i 2 J 4 5 
:.sa ·.·. 6 1 a 9 l o. u i2 lJ 

... 

VALUE 

7 

SOP 
r ' ., '~ • 

Assembler 
Format: 

Effect: 

SPD 

'// 
Ii~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

EQtn:VALENCE: S-PAD SOUICE REGISTER to S-PAD 

DESTJ:Nt\TION REGISTER 

EQV<sh><#> <&>sps,spd 

t ~ tt 
(SPSPS) XOR (SPSPD)-+- SPFN ; 

SPFN-+- (SP SPD) unless NO-LOAD is specified. 

Description: The contents of the S-PAD SOURCE REGISTER (SP(SPS]) and 
the S-PAD DESTINATION REGISTER (SP[SPD}) are compared on a 
corresponding bit position basis for equal value. If the corresponding 
bits both equal "O," or both equal "l," then the respective bit of the 
result (SPFN) is set to "l." All other combinations result in a "O" 
being set into the corresponding bit of SPFN. The result of the 
operation (SPFN) is then written into (SP[SPD]) unless S-PAD NO-LOAD 
(#) is specified. 

The appropriate bits are set in the AP INTERNAL STATUS REGISTER 
(APSTATUS) and may be tested during the next instruction cycle. 

CARRY BIT EQUATION: If (SP[SPD])+(SP[SPS]) ~ 216 then CARRY=! 

TRUTH TABLE 
SPSPS SPSPD SPFN ,, ,,. • JiJ JiJ ... 1 

JiJ 1 ... 9J 

l JiJ ... JiJ 

1 1 ... 1 

... ~(SP[SPS]) may be optionally BIT-REVERSED. See BIT-REVERSE FIELD. 
' SPFN from the EQV may be optionally shifted. See SHIFT FIELD. 
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L S3 

[a I 
I 

VALUE 

l 

S-PAD OPER.~TION l FIELD 

l 2 3 4 

SOP I SH 

Assembler 
Format: 

Effect: 

5 6 7 8 9 10 

SPS 

SOPl 

l 1 l:l 13 

SPD 

I 
I 
I MANDA'!'OR'i FIELDS 

OPTIONAL FIELDS 

SPEC OPER J DISABLED FIELDS 

RESTRICT WRITE 'IO EXPonent only into DPX, DPY or MI 

WRTEXP 

Example: DPX (-2) FA; WRTEXP 

Restricts DPX,DPY or MI field to write EXPONENT bits only. 

Description: WRTEXP restricts writing 
REGISTER into EXPONENT bits 02-11 only. 
with a DPX, DPY or MI WRITE operation. 

of the pertinent MEMORY INPUT 
WRTEXP used in conjunction 

When used in conjunction with a WRITE DPX or WRITE DPY operation, this 
operation has the effect of concatenating a portion of the input data 
with the value most recently written into DPX or DPY irrespective of XW 
or YW. Thus, 1£ the last WRITE into DPX placed a floating point 1.0 
into DPX(-2) and in this instruction we WRITE DPX(O) in conjunction 
with the WRTEXP Op-Code, the net effect is to concatenate the EXPONENT 
portion of the current input with the MANTISSA from the 1.0 of the 
preceding DPX WRITE operation and place the result in DPX(O). WRTHMN, 
WRTL.MN act in a similar fashion with the exception that they use 
different portions of the input argument. WRTEX and WRTMAN from the 
I/O group also work in a similar manner. 
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.0 

a 

VALUE 

2 

3 

S-PAD OPERATIONS l FIELD 

l 2 3 4 

SOP 

Assembler 
Format: 

Effect: 

5 

SH 

6 7 8 9 10 

SPS SPD 

~ 
MANDATORY FIELDS 

SOPl OPTIONAL FIELDS . 
SPEC OPER DISABLED FIELDS 

RESTRICT WRITE TO HIGH MANTISSA only into DPX, 

DPY or MI 

WRTHM.N 

Example: WRTH.MN ; DPY <FM 

Restricts DPX, DPY or MI fields to WRITE HIGH 

MANTISSA bits only (MANTISSA bits ~~-ll) . 

Description: WRTHMN restricts the writing to the HIGH MANTISSA only, 

(MANT!SSABITS ~~-ll) of the pertinent MEMORY INPUT REGISTER. WRTHM.N 

is used in conjunction with a DPX, DPY or MI WRITE operation. (See 

example above) . 

NOTE: See WRTEXP for a description of the effect of this operation on 

DPX or DPY. 

Assembler 
Format: 

Effect: 

REST.RICI' WRITE to IJ:!il MANTISSA only into Dl?X, 

DPY or MI FIELDS 

WRTLM.N 

Example: WRTLMN ; SETMA; MI<MD 

RE!stricts DPX, DPY or MI fields to WRITE LOW MANTISSA 

only (MANTISSAbits 12- 27) . 

Description: WRTLMN restricts writing to the LOW MANTISSA only 
(MANTISSA[bits 12-27]) of the pertinent MEMORY INPUT REGISTER. WRILMN 
is used in conjunction with a DPX, DPY or MI WRITE operation. (See 
example above.) 

NOTE: See WRTEXP for a description of the effect of this operation on 
DPX or DPY. 
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S-PAD OPERATIONS l FIELD 

I ~ l 2 4 s 6 7 a 9 10 l l 12 lJ 

I B l SOP Sn Si'S I ~l'D 

~ 
:wroA'l'CR~ FI:EUlS 

SOPl I Oi'TIONAL n~s 

I 
I Si'EC OPER 

. 
OISABU:O FI:EUJS 

I ... . 

VALUE 
4 through 7 

10 

11 

Assembler 
Format: 

Effect: 

CLEAR S-PAD OEST~OO'ION REGISTE...-q 

CLR < sh><#:> s::;id 

,0....,SPFN; ,0....,SPSPDunless NO-LO.ll-.D (!?)is specified. 

Description: The S-PAD OUTPUT (SPFN) is forced to all zeros and bit 
"Z" of the AP INTERNAL STATUS REGISTER is set to "l" (bit S, APSTATUS). 

SP(SPD) is cleared unless S-PAD NO-LOAD (#) is specified. 

CARRY BIT EQUATION: If SP(SPD) is negative thee CARRY=l. 

Assei:r.bler 
Format: 

Effect: 

~ S-PAD DESTrnTICN REGIS'tE...'"t 

INC< sh><#: >spd 

(SPSPD) + l ..... SPFN; and, unless ~iO-LOAD is specified, 

Description: The contents of the S-PAD DESTINATION REGISTER (SP[SPD]), 
plus ONE are enabled onto the S-PAD FUNCTION (SPF~). SPFN is stored 
into the S-PAD DESTINATION REGISTER unless S-PAD NO-LOAD is specified. 

The appropriate bits of the APSTATUS Register are set and may be tested 
during the next instruction cycle. 

CARRY BIT EQUATION: If (SP(SPD]) was -1, then CARRY=l else 0. 
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VALUE 

12 

S-PAO OPERATIONS l FIELD 

l 2 

SOP 

3 4 5 

SH 

Assembler 
Format: 

Effect: 

6 7 8 9 10 l l 12 lJ 

SPS SPD 

SOPl 

SPEC OPER 

MANDATORY PULOS 

OPTJ:ONAL PIELDS 

DISABLED FIELDS 

DECREMENT S-PAD DESTINATION REGISTER 

DEC <sh> < #> spd 

(SP SPD)-1 ~ SPFN; and, unless NO-LOAD is specified, 

(SPFN) -i- SP SPD 

Description: The contents of the S-PAD DESTINATION REGISTER minus ONE is 

set to the S•PAD F1:11ction (SPFN) . The result {SPFN) is st9red into the 

S-PAD DESTINATION REGISTER unless S-PAD NO-LOAD (#) is specified. 

The appropriate bits of the AP INTERNAL STATUS REGISTER (APSTATUS) 

will be set and may be tested during the next instruction cycle. 

CARRY BIT EQUATION: Unless SPSPD was ~, CARRY=l. 

13 EJ . CXM?Ul1ENT S-PAD OEST!NATICN REGISTER 

Assembler 
Format: COM < sh > < * > spd 

Effect: (SPSPD)~ SPFN; unless NO-LOAD is specified, 

SPFN-l- (SP SPO) 

Description: The ONE' s COMPLEMENT of the contents of S-PAD DESTINATION 

REGISTER are enabled onto the S-PAD Function. The result (SPFN) is stored 

into SPSPO unless S-PAD NO-LOAD (#) is specified in the instruction. 

The appropriate bits of the AP INTERNAL STATUS REGISTER (APSTATUS) will 

be set and may be tested during _the next instruction cycle. 

CARRY BIT EQUATION: Unless SPSPO was ~, CARRY=l. 
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I : I 
I 

'Y 

VALUE 

14 

S-PAD OPERAT!CNS l FI'ELD 

l 2 3 4 5 6 7 8 9 10 l l 12 
lJ I 

SOP sa SPS ,~PO 

~ 
MANDATOR:C FIE!DS 

SOPl -I OJ?TIONAL ?I~LDS 

SPEC O'E'El!. 

. 

DISABLED li'IEUlS 
. 

EJ LOAD S-P_llD DESTINATION REGISTE...'t\ frcm the p_n...NEL 3US 

Assembler 
Format: LDSPNL spd 

Effect: (SP SPD) ~ SPFN; PNL.BS ~SP S:i?D 

Description: First, the S-PAD F\1Ilction is set to the old contents of the 

S-PAD DEST!NAT!ON REGISTER. Then, whatever is enabled onto the PA.L\IEL BUS 

is loaded into the S-PAD DESTINATION REGISTER. 

The appropriate bits of t..~e AP INTERN~.!. STATUS REGISTER (A.PSTATUS) 

are set as determined by the previous contents of SPSPD and may be tested 

during the next instruction. S-PAD CARRY is set to one. r= no S-PAD 

operation is done in •the next instruction, then SPFN for that instruction 

will be t..~e new contents of SPSPD as loaded by this instruction cycle 

FIRST: THEU: 
15 15 

SPSPD PNIJ3S 

9J 15 9J 15 

l SPFN I SPSPD 
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)J 

B 

VALUE 

15 

S-PAD OPERATIONS l FIELD 

l 2 3 4 

SOP SH 

Assembler 
Format: 

Effect: 

5 6 7 a 9 lO l l 12 13 

SPS SPO MANDATORY FIELDS 

~ SOPl OP'l'IONAL FIELDS . 

SPEC OPE!\ DISABLED FIEI.IlS 

:toad S-PAD DESTINATION REGIS'!ER from 

DATA PAD BUS - EXPONENT 

t 
LDSPE spd 

(SPSPD)-+ SPFN; then, (DPBSEXP) -512 -+Sl?SPD 

Description: First, the SPFN is set to the old contents of the S-PAD 
DESTINATION REGISTER. Then the EXPONENT portion of the DATA PAD BUS 
(bits 02-11), BIAS inverted, is loaded into the S-PAD DESTINATION 
REGISTER (bits 06-15). The inverted EXPONENT BIAS BIT is extended into 
the remaining portion of SP(SPD) (bits 00-05). 

The appropriate bits of the AP INTERNAL STATUS REGISTER (APSTATUS) are 
set as determined by the previous contents of SP(SPD) and may be tested 
during the next instruction. S-PAD CARRY is set to one. If no S-PAD 
operation is done in the next instruction, then SPFN for that 
instruction will be the new contents of SP(SPD) as loaded by this 
instruction. 

tThis transformation converts a BIASED EXPONENT from a Floating Point 
word into its TWO's COMPLEMENT equivalent. 
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S-PAD OPE..P.ATIONS l FIELD 

I a i 2 4 5 6 7 a 9 10 l l 12 lJ 

/ a sop SH S?S i S?O 

~ 
iwroATOR'i ;'IELD:S 

I .... 

16 

.;ssernbler 
Format: 

Effect: 

SOE'l I OPTIONAL FIELDS 

SPEC OPE..~ O!SA.BLEO n::::r.os 

Load S-PAD OESTINATICN REGISr.E..R fran 

DAT:A. PAD BUS - INTEGER. 

LDSPI spd 

Description: First, SPFN is set to the old contents of the S-?AD 

DESTI~TION REGISTER. ':'hen t.."i.e contents of the DATA PJ...D BUS - LOW 

~!..'\.NTISSA, a 16-bit integer, are loaded into the S-?.Zill DESTINATION 

REGISTER. 

The appropriate bits of t.i.'"le AP INTER.""TAL STATUS REGISTER (APSTATUS) 

are set as determined by the previous con~ents of SP~ 0 and may be 
;JP 

tested during the next instruction. S-?AD C.~~qy is set to one. ~f no 

S-?AD operation is done in the next instruction, the SPFN for that in

struction will be the new contents of S? SPD as loaded by this ins~r,,iction. 
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~ 

B 

VALUE 

17 

S-PAD OPERATIONS 1 FIELD 

l 2 3 4 

SOP 

Assembler 
Format: 

Effect: 

5 6 

SH 

7 a 9 10 l l 12 l3 I 

~ 
SPS SPO MANDATORY FIELDS 

SOPl OPTIONAL FIELDS . 
SPEC OPER DISABLED FIELDS 

Wa.d S-PAD DESTINATION REGISTER f ran DATA PAD BUS -

TABLE LOOK u"'P BITS 

LDSPT spd 

(SPSPD)~ SPFN; then (DPES MANTISSAEits ~2-~8)~ SPSPD 

Description: First, the SPFN is set to the old contents of S-PA.D 
DESTINATION REGISTER. Then the DATA PAD BUS - TABLE LOOK UP bits 
(MANTISSA [bits 02-08]) are loaded into bits 09-15 of the S-PA.D 
DESTINATION REGISTER. SP(SPD) bits 00-08 are cleared to zero. 

LDSPT may be used to calculate memory addresses for use with a look up 
table. It extracts the seven most significant unknown bits from a 
positive, normalized, non-zero Floating Point number. 

The appropriate bits of the AP INTERNAL STATUS REGISTER (APSTATUS) are 
set as determined by the previous contents of SP(SPD) and may be tested 
during the next instruction. S-PAD CARRY is set to one. If no S-PAD 
operation is done in the next instruction, then SPFN for that 
instruction will be the new contents of SP(SPD) as loaded by this 
instruction. 
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T 

SPECIAL TEST FIELD (STEST) 

Assembler 
Format: 

Effect: 

Description: 
branch if 

OPTIONAL FI:ELDS 

0 0 0 0 CISABLZD :IELCS 

BRAl.\l'C-1 on FLOATING ACOER T ,/:"SS 'l"EW'\f ZEFO 

BFLT targ ... 
!£ FA < 0; then (PSA) + (DISP ' - BIAS) ~ :?SA (where 

BIAS = 20 8 ). 

CONDITIONAL RELATIVE BRANCH. BFLT will cause a program 
the FADDR Result (FA) available during the previous 

instruction was less than zero. 

This instruction tests the FA-NEGA'7IVE Bit (FN) of the APSTATUS 
Register. If FN is equal co "l" (indicacing that FA w·as negacive 
during the previous instruction) a program branch will occur to the 
BRANCH TARGET ADDRESS (targ) formed by adding the current contents of 
PSA with Biased contents of the DISP field of the current instruction 
word. If FN is equal to 11 0, 11 this instruction will have no effect. 

The BRANCH TARGET ADDRESS must lie within -20(8) to +17(8) locations 
relative co the current P~OGRAM SOURCE ADDRESS. 

DISP=Instruction Word (BITS 27-31) is computed as follows: DISP = 
targ (PSA) + BIAS. Note that if FN was altered via a LDAPS 
instruction, at least one cycle must intervene before testing it with 
this instruction. This restriction applies to all BRANCH instructions 
that test conditions appearing in APSTATUS. 
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VALUE 

l 

SPECIAL TEST FIELD (STEST) 

Assembler 
Format: 

Effect: 

0 0 0 O· 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

BRAN01 if S-PAD FUNCTION is LESS THAN ZERO 

BLT targ 

If SPFN < 0 ; then (PSA) + (DISP t - BIAS) ~ PSA (Where 

BIAS = 208) • 

Description: CONDITIONAL RELATIVE BRANCH. BLT will cause a program 
branch if the result of the last S-PAD operation (SPFN) was l·ess than 
zero. 

This instruction tests the condition of the SPFN-NEGA'IIVE Bit (N) of 
the APSTATUS Register. If 11N11 is equal to "l" (indicating that SPFN of 
the last previous instruction was negative), a program branch will 
occur to the BRANCH TARGET ADDRESS (targ) formed by adding the current 
contents of PSA with the BIASED contents of the DISP field of the 
current instruction word. If "N" is equal to "O," this instruction 
will have no effect. 
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SPECIAL TEST FIELD (STEST) 

I ,., l 2 J 

VALUE 

2 

Assembler 
E'ormat: 

Effect: 

:•.AflDATORY FIELDS 

OPTIONAL E'IZLDS 

DISA.BIZO E'J:ZLDS 

BRANO! if S-PP...D CARRY is equal to "l" 

BNC targ 

If S-P.ruJ CARRY= l; then (PSA) + (DIS? 1 - BL~S) ~ PSA 

(Where EI~S = 20 8 ). 

Description: CONDITIONAL RELATIVE BRANCH. ENC will cause a program 
branch if the S-PAD CA...~Y Bit (C) of the APSTATUS Register is equal t:o 
"l." 

Bit "C" will be equal to "l" if eit:her: 

*the S-PAD CARRY Bit was set: to 11 1 11 as a result of the 
last S-PAD operation and no S-PA.D SHIFT was specified, or 

*a shift occurred during the last. S-PAD operation and the 
last bit shifted "off the end" of the S-?AD Result was 
equal to "l." 
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VALUE 

3 

SPECIAL TEST FIELD (STEST) 

Assembler 
Format: 

Effect: 

0 0 0 0 

MANDATOltY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

BRANO! on S-PAD CARRY equal to ZER:J 

BZC targ 

If S-PAD CARRY=~; then (PSA) + (DISPt - BIAS) + PSA 

(Where BIAS = 208) . 

Description: CONDITIONAL RELATIVE BRANCH. BZC will cause a program 
branch if the S-PAD CAR.RY Bit (C) of the APSTATUS Register is equal to 
zero. 
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VALUE 

4 

SPECIAL TEST F'IELD (STEST) 

.i:\.ssembler 
Format: 

Effect: 

MANDATORY FIELDS 

Ol?TIONAL fIELDS 

OISABLED :IELOS 

BAANC-1 if DA1:A. PAD BUS is NEG.TIVE 

EDEN targ 

!f (DB) < 0. 0; t,'1.en (PSA) + (D!SP T - B!..?;.S) _.. PSA 

(Where BL-;s = 208) • 

Description: CONDITIONAL RELATIVE BRANCH. The sign of the DATA PAD 
BUS C1Al.~TISSA) (DB[M.ANT]bit 00) is tested as to its state during the 
preceding instruction. If DB(MANT)Bit 00 was negative, (e.g.,=l), a 
program branch will occur to the BRANCH TARGET ADDRESS (targ) formed by 
adding the current contents of PSA with the BL~ED contents of the 
DISP field of the current instruction word. If DB(MANT)Bit 00 was 
"O," this instruction will have no effect. 

NOTE: Since any data enabled onto DB is not latched, the programmer 
must re-enable the particular data onto DB one instruction cycle before 
attempting to test it with this instruction. 

Note that instructions in the PS field (RPSF, LPSL, etc.) cannot 'oe 
used to enable data onto Data Pad Bus for testing with chis 
instruction. 
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VALUE 

5 

SPECIAL TEST FIELD (STEST) 

Assembler 
Format: 

Effect: 

0 0 0 0 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

BRANCH if DATA PAD Bt.JS i~ POSITIVE an:i UNNO~ZED 

BDBZ targ 

If DBMA!i!TBits ,0,0,,01 = "9J'', then (PSA) + (DISP t - BIAS) +FSA 

(Where BIAS = 20 8 ) • 

Description: CONDITIONAL RELATIVE BRANCH. BDBZ will cause a program 
branch to occur to the BRANCH TARGET ADDRESS (targ), formed by adding 
the current contents of PSA with the BIASED contents of the DISP field 
of the current instruction word, if the sign of the DATA PAD 
BUS(M.ANTISSA)(DB[MANT]Bit 00), enabled during the preceding 
instruction, was positive (e.g.,=O) and DB(MANT)Bit 01 was also equal 
to "O," (indicating an UNNORMALIZED MANTISSA). If either or both Bits 
equal(s) "l," this instruction will have_no effect. 

NOTE: Since any data enabled onto DB is not latched, the programmer 
must re-enable the particular data onto DB one cycle before attempting 
to test it by this instruction. 
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SPECIAL TEST FIELD (STEST) 

MANDATORY FIELDS 

OPTIONAL FIELDS 

0 0 0 0 DISABLED FIELDS 

VALUE 

6~ BRANal if INVERSE FET FIAG = 1 

7 

Assembler 
Format: 

Effect: 

BIFN targ 
Bit 11 

If IFFT (APSTATUS ) = l; then (PSA) + (DISP t - BIAS)-+ PSA 

(Where BIAS= 20 8). 

Description: CONDITIONAL RELATIVE BRANCH. BIFN will cause a program 
branch if the Inverse FFT Flag (IFFT) of the APSTATUS Register is set 
to "l." 

IFFT is APSTATUS(bit 11) and can be set by an LDAPS instruction. (See 
LDREG, I/O.) It is normally set to "l," along TNith APSTATUS(bit 12) 
(FFT), only during an INVERSE FAST FOURIER TRANSFORM. 

Assembler 
Format: 

Effect: 

BFANCH if IFFT FLAG = 0 

BIFZ targ 

If IFFT (APSTATUSBit 12) = ¢; then (PSA) 

(Where BIAS= 208 ). 

(DISP t - BIAS) -+ PSA 

Description: CONDITIONAL RELATIVE BRANCH. BIFZ will cause a program 
branch if the INVERSE FFT Flag (IFFT) of the APSTATUS Register is 
cleared to zero. 
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VALUE 

SPECIAL TEST FIELD (STEST) 

Assembler 
Format: 

Effect: 

MA.NDATORY F.IELDS 

OPTIONAL FIELDS 

0 0 0 0 DISABLED FIELDS 

No Operation 

BRANCH if GENERAL FIAG #f] = 1 

BRANCH if BENERAL FI.AG #1 = 1 

BRANCH if GENERAL FIAG #2 = l 

BRANCH if GENERAL FIAG #3 = 1 

BFLn targ 
t 

If FLAG n=l; then (PSA) + (DISP - BIAS) + PSA 

(Where BIAS = 208). 

Description: A branch will occur to program location "targ" (assembler 
format) if flag "n" is set to "l." Flag "n" must have been set or 
cleared two cycles before the current instruction cycle in order to be 
tested, i.e., at least one cycle must intervene between a set or clear 
flag instruction and a branch flag instruction. 

Note: The CONDITIONAL RELATIVE BRANCH instructions test the 
condition of either of four GENERAL FLAGS (0,1,2,3) available 
for use in the AP. These flags may be "set" or "cleared" by 
software instructions. (See FLAG, ii O.) · 
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VA.LTJE 

1 

HOST/PANEL FIELD (HOSTPNL) 

1WfCATORY FIELDS 

OPTIONAL FIELDS 

a a a l DISABLED FIELDS 

TPAJ.'\ISFER. PAi.'IBL BUS to t...11e LI'!'SS REGISTE...~ 

Asse..rnbler 
For:nat: PNLLIT 

Effect: (PNLBS) -'- LITES 

Description: The current data enabled onto the 16-bit PA..NEL BUS are loaded 

into the 16-bit LITES REGISTER. 

EJ EXFCNENT TPJl..NSFER Ql>...'.TI\ PAD Bw"'S to the L.d'ES PEGIS'l'..'.:....'{, 

Assembler 
Format: 

Effect: 

Desc!:'iption: The 

via PANEL BUS 

DBELIT 

(DBEXi?) PNLBS + LITESi !:'ight justified. 

cu.rrent data enabled onto t...11.e 10-bit DATA 
":"X"PnNEN..,., 

?AD BUS~· - -· • -

are loaded i~to the 16-bit LITES REGISTSR - right justified. The transfer 

is via the PANEL BUS. 
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VALUE 

2 

HOST/PANEL FIELD (HOSTPNL) 

Assembler 
Format: 

Effect: 

0 0 0 1 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

TFANSFER DATA PAD BUS - HIGH .MAl.'ITISSA to the LITES 

REGIS'l:ER, via P.P-NEL BUS 

DBHLIT 

(DBHMANT) + PNLBS + LITES; right justified 

the DAT.~ PAD BUSHIGH MANTISSA Description: The current data enabled onto ,... 

(~...NTISSABits ~¢-ll) are loaded into the 12 right-most bits of t..~e LITES 

REGISTER. The transfer is via PANEL BUS. 

Assembler 
Format: 

Effect: 

TP.ANSFER DATA PAD BUSI..OW MANTISSA to the 

LITES REGISTER, via PANEL BUS 

DBLLIT 

(DBLMANT) + PNLl!S + LITES 

Description: The current data enabled onto the DATA PAD BUSLOW MANTISSA 

(MANTISSABits 12- 27 ) is loaded into the LITES REGISTER,via t..~e PANEL BUS. 
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VALUE 

4 
t.'rrough 

7 

l~ 

HOST/PANEL FIELD (HOSTPNL) 

MANDATORY FIELDS 

OPTIONAL FIELDS 

0 0 0 l DISABLED F!ELDS 

No Operation 

TRANSFER SWI'IQIBS to the DA.TA. PAD BUS, via PF.NEL BUS 

Assembler 
Format: SWDB 

Effect: 

Example: DPX(l) <DB; SWDB 

(SWRBits ,06-15)----+ DBEXP Bits ,02-11, 

(SWRBits ,04-15)- DBMAi.'iTBits .0.0-11; 

(SWR) DB~1ANTBits 12-27. 

} via PNLBS 

Description: The current contents of the 16-bit SWITCH Register (SWR) 
are enabled onto the DATA PAD BUS (DB) in the following manner: 

SWR(bits 06-15) are enabled onto the DATA PAD BUS(EXPONENT), 

SWR(bits 04-15) are enabled onto the DATA PAD BUS(HIGH 
M.A.NTISSA), and 

SWR(bits 00-15) are enabled onto the DATA PAD BUS(LOW 
MANTISSA). 

The transfer is via PNLBS. 

This instruction is used concurrently with a write from DATA PAD BUS 
operation to transfer the contents of SWR into a designated memory 
location or Register. Use of this instruction disables any current DB 
or PNLBS source-enabling operation. 
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VALUE 

11 

HOST/PANEL FIELD (HOSTPNL) 

IWlDATORY FIEl.DS 

0 0 0 l 

OPTIONAL FIELDS 

DISABl.ED FIELDS 

Assembler 
Fonnat: 

Effect: 

TRANSFER SWI'.ICHES to the DA.TA PAD BUSEXPONENT 

via PANEL BUS 

SWDBE 

Example: DPY ( - 2) <DB ; SWDBE 

(SWRBits ~6-15)---+ DBEXP Bits ~2-11, 

(SWRBits ~4-15)-----+ DBMANTBits ~~-11, 

(SWR)~~~~~~-+ DBMANTBits 12-27. 

via PNLBS; WRTEXPt 
is forced 

Description: The current contents of the 16-bit SWITCH Register (SWR) 
are enabled onto the DATA PAD BUS (DB) and a WRTEXP is forced. 

A WRTEXP is forced as part of this instruction, restricting the writing 
to the EXPONENT portion of the designated memory location. 

t see, SOPl for a detailed description of WRTEXP 
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VAL GE 

12 

HOST/PANEL FIELD (HOSTPNL) 

0 0 0 l 

H 
WJ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISASU:D FIELDS 

TRANSFER SWITCHES to DATA PAD BUS HIGH HANTISSA 

Assembler 
Format: 

Effect: 

SWDBH 

Example: 

(SWRBits 

(SWRBits 

(SWR) 

SET.MA; MI < DB; Sw""DBH 

06-15)--+ EXP . 
DB Bi ts 

04 - 15 )----+- DBMAi.~TBits 
DB1'1J~-.NTBi ts 

02-11, 

00-11, 

12-27. 

1 
J 

via PNLBS ; WRTHM.N 
is forced 

Description: The current contents of the 16-bit SWITCH Register (SWR) 
are enabled onco the DATA PAD BUS (DB) in the following manner: 

The transfer is via PNLBS. 

A WRTHMN ts forced as part of this 
writing to the HIGH-MANTISSA portion 
designated memory location, only. 

t 

instruction, restricting the 
(MANTISSA[bits 00-11]) of the 

See SOPl for a detailed description of WRTHI1N 
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HOST/PANEL FIELD (HOSTPNL) 

0 0 0 1 

VALUE 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

14 8 through NOP 
17 

No Operation 

13[;] TFANSFER SWI'ICHES to DATA PAD BUglDW MANTISSA 

Assembler 
Format: 

Effect: 

SWDBL 

Example: SWDBL; DPY ( 1) <DB 

(SWRBits ~6-15)----+- DBEXP Bits ~2-11, 

(SWRBits ~4- 15 )------+ DBMANTBits ~~-11, 

(SWR)--......... ----+ DBMANTBits 12-27. 

via PNLBS; WRTLM.Nt 

is forced 

Description: The current contents of the 16-bit SWITCH Register (SWR) 
are enabled onto the DATA PAD BUS (DB) in the following manner: 

The transfer is via PNLBS. 

A WRTLMN is forced as part of this 
writing to the LOW-MANTISSA portion 
designated memory location only. 

instruction, restricting the 
(MANTISSA[bits 12-27]) of the 

t 
See SOPl for a detailed description of WRTLMN 
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VALUE 

SET PROGRAH SOURCE ADDRESS (SETPSA) 

Assembler 
Format: 

Effect: 

l 0 0 0 

J1JMP (ABSOliJTE) 

JMPA adr 

(VAL'CJE) -+ PSA 

!'.ANDATOR'! FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

Description: JMPA forces the address contained in the least-significant 12 

bits of the VALUE field (Instruction WordBits 48- 63 ) into t.~e 12-bit PROGRAM 

SOURCE ADDRESS REGISTER (PSA) . The effect is an ABSOLUTE JUMP to the location 

in program memory contained in the VALUE field. 
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VALUE 

SET PROGRAM SOURCE ADDRESS (SETPSA) 

MANDATORY FIELDS 

OPTIONAL FIELDS 

l 0 0 0 DISABLED FIELDS 

JUMP to SUB rour.INE (ABSOLUl'E) 

Assembler 
Format: JSRA adr 

Effect: (SRA) + l + SRA; (PSA) + l + SRSSRA; (VALUE) + PSA 

Description: SUB-ROUTINE JUMP. First, the contents of the current 
PROGRAM SOURCE ADDRESS (PSA), plus "l," are saved by incrementing the 
SUB-ROUTINE STACK ADDRESS REGISTER (SRA) and storing the current [(PSA) 
+ l] into the "last-in" location of the SUB-ROUTINE RETURN STACK (SRS). 

The least-significant 12 bits of the VALUE field (Instruction Word[bits 
48-63]) are then loaded into the 12-bit PROGRAM SOURCE ADDRESS REGISTER 
(PSA). The program then jumps to that location. (See also RETURN, 
BRANCH.) 

WARNINGS: The JSR instructions have a timing problem that 
causes certain instruction sequences to execute improperly. 
The following sequences should be avoided by the programmer: 

l) Instruction from PS, PSEVEN or PSODD followed 
by a JSR. 

example: LDPSL 
JSRA 

2) HALT instruction or a Panel Break.point before 
a JSR. 

example: HALT 
JSRT 

3) Execution of consecutive RETURN instructions. 
This appears in the coding as a JSR followed 
by a RETURN. 

example: JSR 
RETURN 

These cases all result 
address point.ers (SRA) and 
s~vere debugging problems 
them. 

in a mismatch between the subroutine Return 
program execution, and thus will cause 
if extreme caution is not taken to avoid 
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... 
VAL"CJE 

2 

3 

SET PROGRAM SOURCE ADDRESS (SETPSA) 

Assembler 
Format: 

E:ffect: 

JUMP (RELATIVE) 

JMP adr 

(VALUE) + (FSA) + FSA 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

Description: UNCONDITIONAL RELATIVE JUMP. The address contained on the 
. . Bits 48-63 

least-significant 12 bits of the VALUE field (Instruction Words ) 

is added to the current contents of the PROGRAM SOURCE ADDRESS REGISTER 

(FSA). The address thus formed is loaded into PSA and the program jumps to 

that locaticn. 

Assembler 
Format: 

Effect: 

JUMP TO SUB RCOTINE (FELATDJE) 

JSR adr 

(SRA) + l + SRA; (PSA) + l + SRSSRA; 

(VALUE) + (FSA) + FSA 

Description: RELATIVE SUB-ROUTINE JUMP. First, the current contents of 

the PROGRAM SOURCE ADDRESS (PSA) plus "l" are saved by incrementing the 

SUB-ROUTINE ADDRESS REGISTER (SRA) and storing ( (PSA) + l] into the "last-in" 

position of the SUB-ROUTINE RETU'R.i.~ STACK (SRSSRA) . 

The address contained in the least-significant 12 bits of the VALUE field 
. Bits 48-63 . 

(Instruction Word ) is added to the current contents of the PROGRAM 

SOURCE ADDRESS REGISTER (PSA). The address thus formed is loaded into FSA 

and the program jumps to that location, (see also, RETURN, BRAi.~CH ). 
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VALUE 

5 

SET PROGRAM SOURCE ADDRESS (SETPSA) 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

l 0 0 0 DISABLED FIELDS 

JUMP to location s:pecified by TABLE MEMJRY ADDRESS (ABSOLUI'E) 

JMPT 

Example: 

(TMA) + PSA 

ADD 1,2; SETTMA 

Description: UNCONDITIONAL ABSOLUTE JUMP. The contents of the PROGRAM SOURCE 

REGISTER (PSA) are replaced by the least-significant 12 bits of the current 

cont~nts of the TABLE MEMORY ADDRESS REGISTER (TMA) • 

Assembler 
Format: 

Effect: 

JUMP to SUB-:rotrrINE at location s;::ecified by 

TABLE MEM)RY ADDRESS (ABSOLOTE) 

JSRT 

Example: ADD 1,2; SETTMA 

JSRT 

(SRA) + 1-+ SRA; (PSA) + 1 -+ SRSSRA; (TMABits ~4- 15 )+ PSA 

Description: UNCONDITIONAL ABSOLUTE SUB-ROUTINE JUMP. First, the current 

PROGRAM SOURCE ADDRESS plus "l" is saved by incrementing the SUB-ROUTINE 

ADDRESS POINTER (SRA) and storing [(PSA) + 1) into the "lei.st-in" position 

of the SUB-ROUTINE RETURN STACK (SRSSRA). 

The contents of PSA are then replaced by the least-significant 12 bits 

of the current contents of the TABLE MEMORY ADDRESS REGISTER (TMA). The 

program then jumps to the new PROGRAM SOURCE location. (See also, RETURN, 

BRANCH ) • 
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VALUE 

6 

SET PROGRAM SOURCE ADDRESS (SETPSA) 

Ml\UDll.TORY FIEI.!lS 

OPTIONAL FIEI.!lS 

l 0 0 0 DISA.aLED FIEI.!lS 

EJ JUMP to location indicated by SWITCH REGISTER, 

via PANEL BUS (ABSOLUTE) 

Assembler 
Format: 

Effect: 

JMPP 

(SRWBits ~4-15) +PNLBS + PSA 

Description: UNCONDITIONAL ABSOLUTE JUMP. The current contents of the 

least-significant 12 bits of the SWITCH REGISTER (SWR) are loaded into the 

PROGRAM SOURCE ADDRESS REGISTER (PSA) via the PANEL BUS (PNLBS) . 

The program then jumps to the new PROGRAM SOURCE location. 

WARNING: Propagation delays inherent when 

executing JMPP may disallow proper 

decoding of certain target instruc

tions. The perferred alternative 

sequence is as follows: 

t SW'DB; LDTMA 
n 

tn+l JMPT 
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VALUE 

7 

SET PROGRAM SOURCE ADDRESS (SETPSA) 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

l 0 0 0 DISABLED FIELDS 

JUMP to SUB-IDUTINE pointed by the SWITCH REGISTER 

JSRP 

(SRA) + 1 + SRA; (PSA) + 1 + SRSSRA; 

(SWRBits 04-15) + PNLBS + PSA 

Description: UNCONDITIONAL ABSOLUTE SUB-ROUTINE JUMP. First, the current 

PROGRAM SOURCE ADDRESS (PSA) plus "l" is "saved" by incrementing the SUB

ROUTINE ADDRESS POINTER (SRA) by "l" and storing [(FSA) + 1 ] into the 

"last-in" position of the SUB-ROUTINE RETURN STACK (SRSSRA). 

Then the contents of the PROGRAM SOURCE ADDRESS REGISTER are replaced 

by the current contents of the least significant 12 bits of the SWITCH 

REGISTER (via the PANEL BUS). The program then jumps to the new PROGRAM 

SOURCE location. (See also, RETURN, BRANCH ) . 

WARNING: Propagation delays inherent when 

executing JSRP may disallow proper 

decoding of certain target in

structions. The preferred alterna

tive sequence is as follows: 

t SWDB; LDTMA 
n 

t JSRT n+l 
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PSEVEN, PSODD AND PS 
FIELDS 

The following instructions available in the PSEVEN and PSODD fields 
involve PROGRAM SOURCE partial-word transfers via the PANEL BUS. 
Addressing for a given instruction may be RELATIVE or ABSOLUTE. (See 
SPEC SUMMARY.) All instructions within these fields require two cycles 
to execute and instructions from other fields which reference PNLBS for 
addressing or use PNLBS as a transfer-conduit should not be 
concurrently specified. 

Formats for the various PS partial-words is given below: 

Please note the warnings in the HALT, BDBN, BDBZ and JSRA descriptions for 
WRT the PS, PSEVEN and PSODD instructions. 

NOTES 

1) When VALUE or TMA is used as an addressing subscript, the 
least-significant 12 bits are used. 

TMA is 
by the 

2) 

Example: 

TMA 
FFT 

PS(QO)(VALUE)=PS(QO)(VALUE)(bits 52-63) 
PS(QO)(TMA)=PS(QO)(TMA)(bits 04-15) 

Register, not the Table Memory Address which 
bit APSTATUS. 

PS Quarter 0 is Bits 00 to 15 = PS(QO) 
1 16 to 31 = PS(Ql) 
2 32 to 47 = PS(Q2) 
3 48 to 64 = PS(Q3) 
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VALUE 

!J 

1 

2 

3 

4 

PROGRAM SOURCE - EVEN FIELD (PSEVEN) 

HA?IDJ\TORY FIELDS 

OPTIONAL FIELDS 

l 0 0 1 DISABLED FIELDS 

EJ 
Assembler 
Format: 

Effect: 

8 
Assembler 
Format: 

Effect: 

RPS!J 

Assembler 
Format: 

Effect: 

E 
Assembler 
Format: 

Effect: 

E 
Assembler 
Format: 

Effect: 

READ PRCGRAM SCURCEQUA.RI'ER !{5 to LITES (ABSO:UJTE) 

RPS.0A adr 

(PSQ.0 VALUE) + PNLBS + LITES 

RF.AD PRJGRAM SOURCECUARI'ER 2 from LITES (ABSOLUTE) 

RPS2A adr 
Q2 

(PS VALUE) + PNLBS + LITES 

RPS.0 adr 

(PSQ.0 PSA) + PNLBS + LITES 
VALUE + 

READ PFOGFAl.'1 SO(JRCEQUARI'ER 2 to LITES (RE!.Al'IVE) 

RPS2 adr 
Q2 

(PS VALUE + PSA) + PNLBS + LITES 

READ PR:GFAM so:JPCECUARI'ER Y5 to LJ.."'"TES 

frcrn the lccation specified by TABLE MEMJRY ADD.RESS 

RPS.0T 

(PSQ.0 ) + ?N"LBS + LITES 
T!-f..A 
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T 

5 

6 
and 

7 

1,0 

11 

PROGRAM SOURCE - EVEN FIELD (PSEVEN) 

c::J 
Assembler 
Format: 

Effect: 

~ 
E 
Assembler 
Format: 

Effect: 

E 
Assembler 
Format: 

Effect: 

~NDATORY FIELDS 

OPTIONAL FIELDS 

l 0 0 l DISABLED FIELDS 

READ PFCGRAM SOURCE:QUARI'ER 2 to L.J..J:'ES 

fran t..."'le location specified by TABLE MEMJRY ADDRESS 

RPS2T 

(PSQ2TMA) + PNLBS +LITES 

No Operation 

WRITE PFCGRAM SOURCEQUARI'ER ,0 from the 

SWITGlES (ABSOLu""IE) 

WPS0A adr 

(SWR) + PNLBS 

WRITE PRCGFAM. SCUFCEQUARI'ER 2 fran t-11.e 

SWITGIES (ABSOLU'I'.E) 

WPS2A adr 

(SWR) + PNLBS + PSQ2 
VALUE 
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VALUE 

12 

13 

14 

15 

PROGRAM SOURCE - EVEN FIELD (PSEVEN) 

G 
Assembler 
Format: 

Effect: 

[;] 
Assembler 
Format: 

Effect: 

g 
Assembler 
Format: 

Effect: 

E 
Assembler 
Format: 

Effect: 

MANDAl'ORY FIELDS 

OPTIONAL FIELDS 

1 0 0 1 DISABLED FIELDS 

WRITE PR)GRAM Sa.JRCEQUARI'ER ~ fram the 

SWI'IOIBS (REI:ATIVE) 

WPS.0 adr 

(SWR) + PNLBS + PSQ.0 
VALUE + PSA 

WRITE PR:)GRAM SOUFCEQUARI'ER 2 fram the 

swnums (REI:ATIVE) 

WPS2 adr 

(SWR) + PNLBS + PSQ2VALUE + PSA 

WRITE PRo::;RAM SOUICEQUARI'ER ~ fran the 

SWITCHES at the location specified by TABLE MEMJRY ADDRESS 

WPS.0T 

(SWR) + PNLBS + PSQ 2 
TMA 

WRITE PR)GRAM SOUFCEQUARI'ER 2 from the 

SWITQ1E.S at the location specified by TABLE MEM:JRY ADDRESS 

WPS2T 

(SWR) + PNLBS + PSQ2 
TMA 
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VALtJE 

!J 

1 

2 

3 

PROGR.<\!1 SOURCE - ODD FIELD (PSODD) 

Mi\NDATORY FIELDS 

OPTIONl\L FIELDS 

l 0 l 0 DISABLED FIELDS 

G 
Assembler 
Format: 

Effect: 

G 
Assembler 
Format: 

Effect: 

~ 
Assembler 
Format: 

Effect: 

c:J 
Assembler 
Format: 

Effect: 

REA.D PFCGPAM SOURCEQUA.RI'ER l to LITES (ABSOIJJTE) 

RPSlA adr 

(PSQl ) + PNLBS + LITES 
VALUE 

READ PR:'GFAJ.'1 SOURCEQUARI'ER J fran LITES (ABSOWI'E) 

RPS3A adr 

(PSQ 3VALUE) + PNLBS +LITES 

READ PFCGRAM SO:JRCEQU.ARI'ER l to LITES (REIATIVE) 

RPSl adr 

(PSQlVALUE + PSA) + PNLBS + LITES 

READ PFCGP.Ar1 SOURCEQUARI'ER 3 to LITES (REIATIVE) 

RPS3 adr 
Q3 

(PS VALUE + PSA) + PNLBS + LITES 
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VALUE 

4 

5 

6 
and 

7 

111 

ll 

PROGRAM SOURCE - ODO FIELD (PSODO) 

B 
Assembler 
Format: 

Effect: 

B 
Assembler 
Format: 

Effect: 

Q 
EJ 
Assembler 
Format: 

Effect: 

EJ 
Assembler 
Format: 

Effect: 

1 0 l 0 
; . . MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

READ P:roGRAM SCORCEQOARI'.E:R l to LITES f:ran the 

location specified by TABLE MEMJRY AIDRESS 

RPSlT 

(PSQl ) + PNLBS + LIT!S 
TMA 

READ P:RJGPAM SOURCEQUARl."ER 3 · to LITES fran the 

location specified by TABLE MEMJRY ADDRESS 

RPS3T 

(PSQ3 ) + P~S + LITES 
TMA 

No Operation 

WRITE P:R:lGPAM SOURCE~ l fl:am the SNI'ICHES (AESOLUI'E) 

WPSlA adr 

(SWR) + PNLBS + PSQl 
VALUE 

WPS3A adr 
Q3 

(SWR) + PNLBS + PS VALUE 
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VALUE 

12 

13 

14 

15 

PROGRAM SOURCE - ODD FIELD (PSODD) 

8 
Assembler 
Fonnat: 

Effect: 

E 
Assembler 
Fonnat: 

Effect: 

B 
Assembler 
Format: 

Effect: 

B 
Assembler 
Format: 

Effect: 

MJ\NDATORY F!ELOS 

OPTIONAL FIELDS 

l 0 l 0 DISABLED FIELDS 

WPSl adr 

(SWR} + PNLBS + PSQl 
VALUE + PSA 

WRITE PRCX;RAJ.'1 SOURCEQUAR'IER J frcrn the SWITCHES (RELATIVE) 

WPS3 adr 

( SWR) """' PNLBS + PSQJ 
VALtJE + PSA 

WRITE PFCGPJl.M SOUFCEQUAR'IER l from t..11e SWITCHES 

at the location specified by TABLE MEMJP.Y ADDRESS 

WPSlT 

( ) Q 1 . 
SWR + PNLBS +.PS TMA 

WRITE PFCGPAM SOJFCEQUA.-izt'ER J fran t;.i.1"1e Sw""ITCB:ES 

at the location specified by TABLE MEMJRY .ADDRESS 

WPS3T 

( ) P Q3 
SWR + FNLBS + S T.MA 
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VALUE 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Effect: 

l 0 l l 

H 
~ 

MANDJ\TORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

READ ProGFAM ~ HALF to DATA PAD BUS (ABSOLUTE) 

RPSLA adr 

(PSLH VALUE) + DB 

Description: PROGRAM SOURCE(LEFT HALF) (PS [LH]=PS [bits 00-31]), as 
addressed by the least-significant 12 bits contained in the VALUE field 
(Instruction Word bits [48-63]), is enabled onto DATA PAD BUS (DB). 

The transfer is executed in the following manner: 

* ZEROS DB(EXP)Bits 02-07 
* PS(Bits 00-03)~DB(EXP)Bits 08-11 
* PS(Bits 04-3l)~DB(MANT)Bits 00-27 

This instruction requires two cycles to execute. 
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T 

VALUE 

1 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Ef,fect: 

l 0 l l 

H 
~ 

MANOl\TOR'! FIELDS 

Ol?TIONAL FIELDS 

DISABLED FIELDS 

READ PR:GFJ!.M so~ING-POINT LITEFAL to 

~PAD BUS (ABSOLUTE) 

RPSFA adr 

(PSFPL ) ""' OB 
VALUE 

Description: PROGRAM SOURCE(FLOATING-POINT LITERAL) (PS(FPL]=PS bits 
'(26-63]), as addressed by the least-significant 12 bits contained in the 
VALUE field (Instruction Word bits 48-63]), is enabled onto DATA PAD 
BUS (DB). 

The transfer is executed in the following manner: 

* PS(Bits 26-35) 
* PS(Bits 36-63) 

DB(EXP)Bits 02-11 
DB(MANT)Bits 00-27 

This instruction requires two cycles to execute. 
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VALUE 

2 

3 

PROGRAM SOURCE FIELD (PS) 

[;] 
Assembler 
Format: 

Effect: 

GJ 
Assembler 
Format: 

Effect: 

l 0 l l 

MANDl\TORY FIELDS 

OPTIOW\L FIELDS 

DISABLED FIELDS 

READ PROGRAM ~ HALF to uzcr'A PAD BUS (REIATIVE) 

RPSL adr 
LH 

(PS VALUE + PSA) -+ DB 

READ PROGRAM saJRO!IDATThIG-POINT LITERAL to 

DATA PAD BUS (RELATIVE) 

RPSF adr 

(PSFPL ) -+ DB 
VALUE + PSA 

This instruction requires two cycles to execute. 

Assembler 
Format: 

Effect: 

READ PROGRAM ~ HALF to DATA PAD BUS fran the 

location specified by TABLE MEMJRY ADDRESS (ABSOLUTE} 

RPS LT 

(PSLH TMA) -+ DB 

This instruction requires two cycles to execute. 
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VALUE 

5 

6 

7 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Effect: 

Assembler 
Fonnat: 

Effect: 

Assembler 
Format: 

Effect: 

1 0 1 1 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

~ P:ro::;RAM SOURCEFI.OATING-POrnT LITERAL to DAT.A. PAD BUS 

from the location SJ;eCified by TABLE MEMJRY ADDRESS (.ABSOLt.i""I'E) 

RPS FT 

(PSFPL ) + DB 
TMA 

This instruction requires two cycles to execute. 

READ PRJGPAM s~ HALF to DATA PAD BUS fran 

the address contained on P_ll.NEL BUS (ABSOLUI'E) 

RPSLP 

(PSLH PNLBS) + DB 

This instruction requires two cycles to execute. 

READ PRCGFAM Sam::::EFI..OATING-POINT LITERAL to DATA PAD BUS 

fran the address contained on PJ\NEL BUS (ABSOilJTE) 

RPSFP 

(PSFPL ) + DB 
PNLBS 

This instruction requires two cycles to execute. 

E - 61 



VALUE 

l~ 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Effect: 

1 0 1 1 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

IOAD PROGRAM sOURafEFI' HALF fran DATA PAD BUS (ABSOLUTE) 

LPSLA adr 

(DB) + PSLHVALUE 

Description: The right-most 32 bits of the DATA currently enabled onto 
DATA PAD BUS (DB) are loaded into the PROGRAM SOURCE(LEFT HALF) (PS 
[l.H}==PS[bits 00-31}). 

The transfer is executed in the following manner: 

* DB(EXP) Bits 08-11---~ PS(Bits 00-03) 
* DB(MANT) Bits 00-27 PS(Bits 04-31) 

This instruction requires two cycles to execute. 
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VALUE 

11 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Effect: 

l 0 l l 

n n 
~ 

MAJl0,\70RY FIELPS 

OPTIONAL FIELPS 

DISABL.ED FIELDS 

10AD PRJGFA.i.'1 SCURCER[GHT HALF from DATA PAD BUS (ABSOLL"TE) 

LPSRA adr 
RH 

(DB) _,. PS VALUE 

Description: The right-most 32 bits of data currently enabled onto the 
DATA PAD BUS (DB) are loaded into the PROGRAM SOURCE(RIGHT HALF) (PS 
[RH]=PS bits ~8-63)) as addressed by the least-significant 12 bits of 
the VALUE field (Instruction Word[bits 48-63]). 

The transfer is executed in the following manner: 

* DB(EXP) Bits 08-11----..ps(Bits 32-35) 
* DB(MANT) Bits 00-27 ;i.. PS(Bits 36-63) 

This instruction requires two cycles to execute. 
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VALUE 

12 

13 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Effect: 

Assembler 
Format: 

Effect: 

Assembler 
Format: 

Effect: 

1 0 1 1 

LPSL adr 

(DB) + PSLH 

H 
~ 

VALUE+ PSA 

MAN0h1'0RY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

This instruction requires two cycles to execute. 

LPSR adr 
RH 

(DB) + PS VALUE + PSA 

This instruction requires two cycles to execute. 

LOAD PR'.)GFAM ~ HALF fran DATA PAD BUS as 

addressed by TABLE MEMJRY ADDRF.SS (AB.SOLUI'E) 

LPSLT 

(DB) + PSLH 
TMA 

This instruction requires two cycles to execute. 
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VALUE 

15 

16 

17 

PROGRAM SOURCE FIELD (PS) 

Assembler 
Format: 

Effect: 

Assembler 
For:nat: 

Effect: 

Assembler 
Format: 

Effect: 

l'.ANDl\.TORY FIET..DS 

OPTIONAL FIELDS 

l 0 l l DISABLED FIELDS 

LOAD PRCGPAM SOURC:SRIGIT HALF fran DATA PAD BUS as 

addressed by '11lBLE MD-ORY ADDRESS (ABSOLUTE) 

LPSRT 

(DB) ~ PSRH 
TMA 

This instruction requires two cycles to execute. 

LOAD PF.cGRAJ.'1 SOUBCELEFT HALF from ffiTA PAD BUS at the 

address contained on P.ll..NEL BUS (ABSOLUTE) 

LPSLP 

(DB) ~ LH 
PS PNLBS 

This instruction requires two cycles to execute. 

LOAD PFCGFAM SOJPCERIGh"T HALF fran DATA PAD BUS at the 

address contained on PANEL BUS (ABSOLU"TE) 

LPSRP 
RH 

(DB) ~ PS PNLBS 

This inst:::uction requires two cycles to execute. 
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VALUE 

1 

2 

3 

SET EXIT FIELD (SETEXIT) 

Assembler 
Format: 

Effect: 

1 1 0 0 

No Operation 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

SE!' EXIT ADDRESS (ABSOLUTE) 

SETEXA 

(VALUE) + SRS 
SRA 

Description: The contents of the current SUB-ROUTINE RETURN ADDRESS 
(SRS[SRA]), the "last-in" address, are replaced by the 
least-significant 12 bits of the VALUE field (Instruction Word[bits 
48-63]). SRA not affected. 

Assembler 
Format: 

Effect: 

No Operation 

SET EXIT ADDRESS (REIATIVE) 

SETEX adr 

(VALUE = PSA) + SRS SRA 

Description: The contents of the current SUB-ROUTINE RETURN ADDRESS (SRS ) , 
SRA 

the "last-in" address, are replaced with the address formed by adding the 

current contents of the PROGRAM SOURCE ADDRESS (PSA) to the least-significant 

12 bits contained on the VALUE field. 
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VALUE 

SET EXIT FIELD (SETEXIT) 

Assembler 
Format: 

Effect: 

l l 0 0 

No Operation 

MANDATORY FIET.DS 

OPTIONAL FIELDS 

DISABLED FIELDS 

SE!' EXIT ADDRESS from TABLE MEMJRY ADDRESS (ABSOLUTE) 

SETEXT 

(TMA) -+ SRSSRA 

Description: The contents of the current SUB-ROUTINE RETURN ADDRESS (SRS ) , 
SRA 

the "last-in" address, are replaced by the least-significant 12 bits of the 

current contents of the TABLE MEMORY ADDRESS REGISTER (TMA). 

Assembler 
Format: 

Effect: 

No Operation 

SE1' EXIT ADDRESS fran PR:XiAAM SCXIRCE ADDRESS plus ONE (ABSOllJTE) 

SETEXP 

(PSA + 1) -+ SRSSRA 

Description: The contents of the current SUB-ROUTINE RETURN ADDRESS (SRSSRA) , 

the "last-in" address, are replaced by the current contents of the PROGRAM 

SOURCE ADDRESS REGISTER (PSA) plus "l" 
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VALUE 

1 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

COND 

Assembler 
Format: 

DISP 

No Operation 

S-PAD DESTINATION REGISTI:R NO-ID..Z\D 

<#> 

(Example: ADDL# 4,5) 

Effect: (SPFN)~ SPSPD is inhibited. 

Description: This instruction inhibits the normal loading of the current 

S-PAD OPERATION result (SPFN) back into the S-PAD DESTINATION REGISTER 

(SPSPD) specified during the S-PAD Operation. (See S-PAD summary) 

NOTE: Brackets indicate optional use with S-PAD operations. 
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BRANCH GROUP (BRANCH) 

VALUE 

2 

23 24 2s 26 21 2s 29 Jo n I 
COND 

Assembler 
Format: 

Effect: 

DIS? 

UNCCNDITIONAL BRANOl (RELATIVE) 

BR disp 

(Examples: BR LOOP) 

t (PSA) + (DISP - BIAS)+ PSA 

(Where BIAS = 208) · 

Description: UNCONDITIONAL RELATIVE BRANCH 

The program will branch to the target location "disp" °(Assembler 
Format) by adding the current PSA to the BIASED value contained in the 
DISPlacement field of the instruction word. 

NOTE: 
+17(8) 

The BRANCH TARGET ADDRESS must be within a range of -20(8) to 
locations relative to the current PROGRAM SOURCE ADDRESS (PSA). 

DISP = bits 27-31 of the current instruction word and is completed as 
follows: 

t DISP = <lisp - PSA + BIAS. 
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VALUE 

3 

4 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

COtlD 

Assembler 
Format: 

Effect: 

OISP 

BRANCH ON INTERRUPT REQUEST FI.AG NON-ZERO 

BINTRQ disp 

If INTRQ = 1, then (PSA) + (DISP - BIAS)-+ PSA 

(Where BIAS = 208 ) . 

Description: CONDITIONAL RELATIVE BRANCH if Interrupt Request. 

If the INTERRUPT REQUEST FLAG (INTRQ) equals "l," then the program will 
branch to the target location "disp." 

This instruction can be used in conjunction with a succeeding INTA 
instruction (see I/O group) to identify the interrupting I/O device. 

Assembler 
Format: 

Effect: 

BRANCH ON I/O DATA READY FI.AG NCN-ZERO 

BION disp 

If IODRDY (DA) = 1, then (PSA) + (DISP - BIAS)-+ PSA 

(Where BIAS = 208) . 

Description: CONDITIONAL RELATIVE BRANCH is 1/0 Device Ready. 

If the I/O DATA READY FLAG (IODRDY) of the I/O device specified by the 
I/O DEVICE ADDRESS REGISTER (DA) is "l," ·then the program will branch 
to the target location "disp." 
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VALUE 

5 

6 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

COllD 

Assembler 
Format: 

Effect: 

DISP 

BRANCH ON I/O DA'TI\ READY FIAG ZEro 

BIOZ disp 

If (IODRDYDA) = ¢, then (PSA) + (DISP - BIAS)-+PSA 

(Where BIAS = 208) . 

. Description: CONDITIONAL RELATIVE BRANCH if I/O Device not ready. 

If the I/O DATA READY FLAG (IODRDY) of the I/O DEVICE specified by the 
I/O DEVICE ADDRESS REGISTER (DA) equals "O," then the program will 
branch to the target location "disp." 

Assembler 
Format: 

Effect: 

BFAf.01 CN FLOATING FOINT ERRJR 

BFPE disp 

If OVF, UNF, or Drvz = "1", then (PSA) + (DISP - BIAS)-+ PSA 

(Where BIAS = 208) . 

Description: CONDITIONAL RELATIVE BRANCH if Floating Point Error. 

The OVERFLOW (OVF), UNDERFLOW (UNF), and DIVIDE BY ZERO (DIVZ), FLAGS 
(bits 0, 1, 2 of the APSTATUS REGISTER) are tested. If any of the 
three flags = 11 1," then a branch will occur to the target location 
"disp." 
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VALUE 

7 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

corm 

Assembler 
Format: 

Effect: 

Description: 

DISP 

RETUPN FIDM SUB-ROUTINE 

RETURN 

(SRS ) + PSA; (SRA) -1 +SRA 
SRA 

UNCONDITIONAL RETURN JUMP. 

The address contained in the "last-in 11 position of the SUB-ROUTINE 
RETURN STACK (SRS) is forced into the PROGRAM SOURCE ADDRESS REGISTER 
(PSA) and the program branches to that program location. 

The SUB-ROUTINE ADDRESS POINTER REGISTER (SRA) is then decremented by 
"l," and will point to the next "last-in" SUB-ROUTINE ADDRESS in event 
of another RETURN instruction. RETURN effects a "RETURN" from the last 
SUB-ROUT!NE call. 

NOTE: Two or more RETURNS may not be executed in time sequential 
instructions. There must be at least one instruction cycle between the 
last RETURN instruction and the next one, e.g., the following coding 
example is illegal in that it results in having the visible RETURN 
instruction execute immediately after the RETURN instruction in "sub" 
that brings the processor back to this level. 

illegal code: JSR sub 
RETURN 
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VALUE 

10 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

COllD 

Assembler 
Format: 

Effect: 

DISP 

BRANCH on FLOATING ADDER EQUAL ZEID 

BFEQ disp 

Example: BFEQ .-3 

If FA = 0.0, then (PSA) + (DISP - BIAS)+ PSA 

(Where BIAS = 20 8) . 

Description: CONDITIONAL RELATIVE BRANCH if FA equal to zero. 

BFEQ will cause a PROGRAM BRANCH if the FLOATING ADDER Result (FA) 
available during the previous instruction was equal to 0.0. This 
instruction tests the FZ FLAG (bit 3 of APSTATUS) as set by the 
previous instruction. If FZ is equal to "l," (i.e., FA during the last 
instruction was equal to 0.0), then the program will branch to the 
target location "disp." 
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VALUE 

11 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

CONO 

Assembler 
Format: 

Effect: 

DISP 

BRANO! on FI.DATlliG ADDER NO!' EX:)UAL to ZERO 

BFNE disp 

Example: BFNE HELP+6 

If FA f 0.0, then (PSA) + (DISP - BIAS)+ PSA 

(Where BIAS = 208) . 

Description: CONDITIONAL RELATIVE BRANCH if FA not equal to zero. 

BFNE will cause a PROGRAM BRANCH if the FLOATING ADDER Result for the 
previous instruction was not equal to 0.0. This instruction tests the 
FZ flag (bit 3 of APSTATUS) as set by the previous instruction. If FZ 
equals "O" (i.e., FA for the last instruction was not equal to 0.0), 
the branch will occur to the target location "<lisp." 
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VALUE 

12 

BRANCH GROUP (BRANCH) 

I 23 24 2s 26 21 2a 29 30 31 

COtlD 

Assembler 
Format: 

Effect: 

OISP 

BRANOl on :E'!.OATING ADDER GREATER or EQJAL to ZEFD 

BFGE disp 

If FA> 0.0, then (PSA) + (DISP - BIAS)-+- PSA 

(Where BIAS = 208 ) • 

Description: CONDITIONAL RELATIVE BRANCH if FA greater than or equal 
to zero. 

BFGE will cause a PROGRAM BRANCH if the FLOATING ADDER Result (FA) for 
the previous instruction was greater than or equal to 0.0. 

This instruction tests the condition of the FLOATING ADDER NEGATIVE 
(FN) FLAG (bit 4 of APSTATUS) as set by the previous instruction. 

If FN equals "O," (indicating that FA was not negative, i.e., greater 
than or equal to zero, during the last instruction cycle), a branch 
will occur to the TARGET ADDRESS "disp." 
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VALUE 

13 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 JO Jl 

COND 

Assembler 
Format: 

Effect: 

DISP 

BRANCH on FI.DATING ADDER GREATER THAN ZERO 

BFGT disp 

If FA> a.a, then (PSA) + (DISP - BIAS)+ PSA 

(Where BIAS = 2a8) 

Description: CONDITIONAL RELATIVE BRANCH if FA greater than zero. 

BFGT will cause a PROGRAM BRANCH to occur if the last FLOATING ADDER 
RESULT (FA) for the previous instruction was greater than 0.0. 

The instruction tests the FLOATING ADDER ZERO (FZ) and FLOATING ADDER 
NEGATIVE (FN) flags (bits 3 and 4 of APSTATUS) as set by the previous 
instruction. 

If both flags equal "O" (indicating that FA during the last instruction 
was greater than zero), then the program will branch to the target 
location "disp. 11 
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VALUE 

14 

BR.!>.,.NCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

cmm 

Assembler 
Format: 

Effect: 

DISP 

BRANOI on S-PAD RESULT EQUAIS ZERO 

BEQ disp 

If SPFN = 0, then (PSA) + (DISP - BIAS)+ PSA 

(Where BIAS = 208 ) . 

Description: CONDITIONAL RELATIVE BRANCH if SPFN equals zero. 

BEQ will cause a PROGRAM BRANCH if the result of the last S-PAD 
operation (SPFN) was equal to zero. 

This instruction tests the S-PAD ZERO FLAG (Z) (bit 5 of APSTATUS) as 
set by the previous instruction. If Z equals "l" (indicating that SPFN 
of the last S-PAD operation was equal to zero), then a branch will 
occur to the target location "disp." 
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VALUE 

15 

BRANCH GROUP (BRANCH) 

23 24 25 26 27 28 29 30 31 

COtlD 

Assembler 
Format: 

Effect: 

DISP 

BRANO! on S-PAD RESULT NJN-ZEFD 

BNE disp 

If SPFN ~ ~' then (PSA) + (DISP + BIAS)~ PSA 

(Where BIAS = 208) • 

Description: CONDITIONAL RELATIVE BRANCH if SPFN not equal to zero. 

BNE will cause a PROGRAM RELATIVE BRANCH if the result of the last 
previous S-PAD operation (SPFN) was not equal to O. 

The instruction tests the S-PAD ZERO FLAG (Z) (bit 5 of APSTATUS) as 
set by the previous instruction. If Z equals "O" (indicating that SPFN 
of the last S-PAD operation was not equal to zero), then a branch will 
occur to the target location "disp." 
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VALUE 

16 

BRANCH GRO'CJP (BRANCH) 

23 2 4 25 26 2 7 28 29 30 3l 

coi:o 

Assembler 
Format: 

Effect: 

DISP 

BRAl.'01 on S-PAD RESULT GREATER or EQUAL to ZERO 

BGE disp 

If SPFN> ~, then (PSA) + (DISP - BIAS)+ PSA 

(Where BIAS = 208 ) . 

Description: CONDITIONAL RELATIVE BRANCH if SPFN greater than or equal 
to zero. 

BGE will cause a PROGRAM BRANCH if the result of the last S-PAD 
operation (SPFN) was greater than or equal to zero. 

The instruction tests the S-PAD NEGATIVE FLAG (N) (bit 6 of APSTATUS) 
as set by the previous instruction. If N is equal to 11 011 (indicating 
SPFN of the last operation was zero or greater), a branch will occur to 
the target location 11 disp." 
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VALUE 

17 

BRANCH GROUP (BRANCH) 

23 24 25 . 26 27 28 29 30 31 

corm 

Assembler 
Format: 

Effect: 

DISP 

BRANCH on S-PAD RESULT GREATER THAN ZERO 

BGT disp 

If SPFN > fiJ, then (PSA) + (DISP - BIAS)-+ PSA 

(Where BIAS = 208) • 

Description: CONDITIONAL RELATIVE BRANCH if SPFN greater than zero. 

BGT will cause a PROGRAM BRANCH if the result of the last S-PAD 
operation (SPFN) was greater than zero. 

The instruction tests the S-PAD ZERO (Z) and S-PAD NEGATIVE (N) flags 
(bits 5, 6 or APSTATUS) as set by the previous instruction. If both 
flags equal "O" (indicating SPFN of last S-PAD operation was greater 
than zero), then a branch will occur to the target location "disp." 
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FLOATING ADDER GROUP (FADD) 

14 15 16 17 18 19 20 21 22 

FADD Al A2 

~ 
MANDATORY FIELDS 

OPTIONAL FIELDS . 
DISABLED FIELDS 

Vi'.-.LL'E 

0 See FADDl field. 

1 

2 

Assembler 
Format: 

Effect: 

FLOATING-POINT SUBTRACT REVERSE; 

A2 minus Al. 

FSUBR < Al, A2 > (< > indicates optional fields) 

(A2) - (Al) 

FSUBR TM,MD 

Description: FSUBR reverses the order of operands in a FLOATING-POINT 
SUBTRACTION. The contents of Al REGISTER (Al) undergo a FLOATING-POINT 
SUBTRACTION from the contents of A2 REGISTER (A2). 

The NORMALIZED, CONVERGENTLY-ROUNDED RESULT is 
FLOATING-ADDER OUTPUT (FA) one cycle after the 
instruction is initiated. (See FADDR SUMMARY.) 

available as the 
next FADDR group 

FLOATING-POINT SUBTRACT; Al minus A2. 

Assembler 
Format: 

Effect: 

FSUB < Al, A2 > " 

(Al) - (A2) 

Description: The contents of A2 REGISTER (A2) undergo a FLOATING-POINT 
SUBTRACTION from the contents of Al REGISTER (Al). 

The NORMALIZED, CONVERGENTLY-ROUNDED RESULT becomes available as the 
FLOATING ADDER OUTPUT (FA) one cycle after the next FADDR group 
instruction is initiated. (See FADDR SUMMARY.) 

E - 81 



FLOATING ADDER GROUP (FAOD) 

VhLUE 

3 

14 15 16 17 18 19 20 21 

FA.DD Al 

Assembler 
Format: 

Effect: 

A2 MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

FLOATING-POINT ADO; Al plus A2. 

FADO < Al, A2 > 

(Al) + (A2) 

Description: The contents of Al REGISTER undergo a FLOATING-POINT 
ADDITION with the contents of A2 REGISTER. 

The NORMALIZED, CONVERGENTLY-ROUNDED RESULT becomes available as the 
FLOATING ADDER OUTPUT (FA) one cycle after the next FADDR group 
instruction is initiated. (See FADDR SUMMARY.) 

E - 82 



FLOATING ADDER GROUP (FADD) 

14 

v;:..LUE 

4 

15 16 17 18 

FADD Al 

Assembler 
Format: 

Effect: 

19 20 21 22 

A2 

~ 
MANDATORY FIELDS 

OPTIONAL FIELDS . 
DISABLED FIELDS 

FLOATING-POINT LOGICAL EQUIVALENCE; 
Al with A2. 

FEQV < Al, A2 > 

(Al) XOR (A2) 

Description: The MANTISSAS of Al and A2 ~re compared for EQUIVALENCE 
in the following manner: 

Following the arithmetic right-shift of the MANTISSA corresponding to 
the smaller EXPONENT, the MANTISSAS of Al and A2, including the three 
bits of residue, undergo a "bit by bit" comparison. When corresponding 
bits of Al and A2 are equal; (i.e., both "O"s or both "l"s), a "l" is 
written into the corresponding bit of the RESULT. · All other 
combinations result in a "O" being written. 

The NORMALIZED, CONVERGENTLY-ROUNDED RESULT of this logical operation 
becomes available as the FLOATING ADDER OUTPUT (FA) one cycle after the 
nP.xt FADDR group instruction is initiated. (See FADDR SUMMARY.) 
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FLOATING ADDER GROUP (FA:O:O) 

VJ..LU:S 

5 

14 lS 16 17 18 19 20 l 

FADO 

Assembler 
Format: 

Effect: 

MANDA'l'ORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

FLOATING-POINT AND; Al, A2. 

FAND < Al, A2 > 

(Al) and {A2) 

Description: The MANTISSAS of Al and A2 are logically ANDED in the 
following manner: 

Following the arithmetic right-shift of the MANTISSA corresponding to 
the smaller EXPONENT, the MANTISSAS of Al and A2 undergo a "bit by bit" 
comparison. When corresponding bits of Al and A2 both equal "l," then 
a "l" is written into the corresponding bit position of the RESULT. 
All other combinations result in a "O" being written. 

The NORMALIZED, CONVERGENTLY-ROUNDED RESULT of this logical operation 
becomes available as the FLOATING ADDER OUTPUT (FA) one cycle after the 
next FADDR group instruction is initiated. (See FADDR SUMMARY.) 
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FLOATING ADDER GROUP (FADD) 

14 

6 

15 16 17 18 

FADD Al 

Assembler 
Format: 

Effect: 

l<J 20 21 22 

A2 

~ 
MANDATORY FIELDS 

OPTIONAL FIELDS . 
DISABLED FIELDS 

FLOATING-POINT OR; Al or A2. 

FOR < Al, A2 > 

(Al) OR (A2) 

Description: The contents of Al and A2 are ORed in the following 
manner: 

Following the arithmetic right-shift of the MANTISSA corresponding to 
the smaller EXPONENT, the MANTISSAS of Al and A2, including the three 
bits of residue, undergo a "bit by bit" comparison. When either or 
both corresponding bits of Al and A2 equal "l," a "l" is written into 
the corresponding bit position of the RESULT. When neither 
corresponding bit is equal to "l," a "O" is written. 

The NORMALIZED and CONVERGENTLY-ROUNDED RESULT of this logical 
operation becomes available as the FLOATING ADDER OUTPUT (FA) one cycle 
after the next FADDR group instruction is initiated. (See FADDR 
SUMMARY.) 
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FLOATING ADDER GROUP (FADD) 

MlUJD},TORY FIELDS 

OPTIONAL FIELDS 

DISA13LED FIELDS 

O No-oper~tion. 

1 

Assembler 
Format: 

Effect: 
Example: 

FIX A2 to an INTEGER (result rounded) 

FIX <A2> (< > indicates optional field) 

Convert (A2) to a 28-Bit Two's Complement integer. 
FIX MD 

Description: The contents of A2 are FIXED to an integer in the 
following manner: 

l) An exponent of 28 (apparent value= 1034[octal]) is forced into Al(EXPONENT). 
Al(MANTISSA) = O. A2 contains the selected argument to be 
FIXED.t 

2) The EXPONENTS of the operands are compared and the MANTISSA 
corresponding to the smaller EXPONENT is arithmetically right
shifted the number of positions that reflect the difference in 
the two EXPONENTS. The aligned MANTISSAS are then algebraically 
added producing a PRELIMINARY-RESULT along with the larger of 
the two input exponents. 

3) The PRELIMINARY-RESULT(EXPONENT) is decremented by "l" and the 
PRELIMINARY-RESULT(MANTISSA) is correspondingly left-shifted 
one position while preserving the MANTISSA-SIGN. 

4) The PRELIMINARY-RESULT is then CONVERGENTLY-ROUNDED and becomes 
available as FA one cycle after the next FADDR group instruction 
is initiated. (See FADDR SUMMARY.) 

If the TRUE-VALUE of A2(EXPONENT) was in a range of l to 27, then the 
TRUE-VALUE of the RESULT(EXPONENT) will be 27 
(APPARENT-VALUE=l033[octal] or 539). If RESULT(MANTISSA) i~~2(-28), 
then a FLOATING-POINT ZERO is forced as the result. 

tThe TRUE-VALUE of A2(EXPONENT) must not exceed +27. 
(APPARENT-VALUE~l033(octal). If the TRUE-VALUE of A2(EXPONENT}~28, the 
following RESULT will be obtained: 

RESULT(EXPONENT)=A2(EXPONENT)minus 
(MANTISSA-SIGN), 

"l;" RESULT(MANTISSA-SIGN)=A2 

RESULT(MANTISSA Bits Ol-26)=A2(MANTISSA Bits 02-27);RESULT (MANTISSA 
Bit 27)=0. 
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f~OATING ADDER GaOUP (fADD) 

I .... 

2 

15 16 17 18 l!l~O :!l 22 

o 0 ~ Al // A2 
--17. ,r;/'[!/j ---- H 

~ 
MAl>ICl\TORY FIEI.DS 

ki1?Vlllbl///! /Jl!IA 
OPTIOllAL li"IEUlS 

. CISABU:C fIELCS 

EJ 
Assembler 
Format.: 

Effect: 

Exainple: 

FIX and TRUNCATE A2 to an INTEGER 

FIXT < A2:> 

Convert (A2) to a 28-Bit Two's Complement INTEGER; TRUNCATE 
(sign magnitude) 

FIXT DPX(3) 

Description: The contents of A2(MANTISSA) are FIXED to an integer and 
the RESULT is TRUNCATED in the following manner: 

l) Current SPFN(Bits 06-15) plus BIAS are forced into Al(EXPONENT). 
Al(MANTISSA):Q • A2 contains the selected argument to be 
FIXED.t 

2) The EXPONENTS of the operands are compared and the MANTISSA 
corresponding to the smaller EXPONENT is arithmetically right
shifted the number of positions that reflect the difference in 
the two EXPONENTS. The aligned MANTISSAS are then algebraical
ly added producing a PRELIMINARY-RESULT. 

3) The PRELIM!NARY-RESULT(EXPONENT) is decremented by "l" and 
the PRELIMINARY-RESULT(MANTISSA) is correspondingly left
shifted. (This operation preserves the MANTISSA-SIGN fol
lowing an internal sign-extension operation). 

4) The Truncation truth table logic is enabled for this 
operation (see Floating Point Arithmetic theory) and a 
TRUNCATED RESULT becomes available as FA one cycle after 
the next FADDR group instruction is initiated. (See 
FADDR SUMX.ARY.) 

If the TRUE-VALUE of A2(EXPONENT) was in a range of l to 27, then the 
TRUE-VALUE of the RESULT(EXPONENT) will be 27 
(APPARENT-VALUE•l033[octa1J or 539). If RESULT(l'!ANTISSA) is<2(-27), 
then a FLOATING-POINT ZERO is forced as the result. 

tTRUE-VALUE of A2(EXPONENT) must not exceed +27. (APPARENT-VALUE"S 539). 
If TRUE-VALUE of A2(EXPONENT) 2!.28, the following RESULT will be 
obtained: 

RESULT(EXPONENT ):A2 (EXPONENT)minus "l"; RESULT(M.ANTISSA-SIC~n·A2 (MANTISSA-SIGN). 
RESULT(MANTISSA Bits Ol-26)•A2(MANT1SSA Bits 02-27);RESULT(MANTISSA Bit 27)•0. 
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3 

14 15 16 

0 0 0 MAIJl)ATCRY Fltt.J)S 

OPTIONAL FlEU>S 

DXSABI.ZD FIEU)S 

FLOATING-POINT Scu.E of A2; TRUNCATE 

Assembler 
Format: FSCI.T A2 

Effect: Shift A2MANTISSA right and increment 

(A2EXPONENT) until A2 = (SPFN + BIAS) - l; 
. E 

result Tl\UNCATEO. Converts an FPN to a 28-Bit Two's . 

complement integer within a dynamic range of 24f-27. 

Description: 
manner: 

The contents of A2(MAN'I'ISSA) are SCALED in the following 

1) Current SPFN(Bits 06-15) plus BIAS(•512) are forced into 
Al(EXPONENT). AlCMANTISSA)•Ot. A2 contains the selected ar·gument 
to be SCALED.tt 

2) The EXPONENTS of the operands are compared and the MANTISSA 
corresponding to the smaller EXPONENT is arithmetically right
shifted the number of positions that reflect the difference in 
the two EXPONENTS. The aligned MANTISSAS are then algebraically 
added producing a PRELIMINARY-RESULT. 

3) The PRELIMINARY-RESULT(EXPONENT) is decremented by "1" and 
the PRELIMINARY-RESULT(MANTISSA) is correspondingly left
shifted. (This- operation preserves the MANTISSA-SIGN following 
an internal sign-extension operation). 

4) The CONVERGENT-ROUNDING logic is inhibited £or this operation 
and a TRUNCATED RESULT becomes available as FA. one cycle after 
the next FADDR group instruction is initiated. (See FADDR 
SUMMARY). 

If the TRUE-VALUE OF A2{EXPONENT) was in a range of 1 to 27 1 

TRUE-VALUE of the RESULT(EXPONENT) will be 
(A.PPARENT-VALUE•l033 [octal} or 539 ). If RESULT(MANTISSA) 
then a FLOATING-POINT ZERO is forced as the result. 

then the 
27 

is<l{-28), 

tCurrent SPFN(Bit:s 06-15) must equal maximum A2 Exponent plus 
"l" in order to obtain a correct result from this operation. 
ttTRUE-VALUE of Al{EXPONENT) must not exceed the value of cur
rent SPFN minus "l." If it does, the result obtained will be 
the same as in the case of FIX or FIXT when A2(:EXP) 2 28. 
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4 

FLOATING ADDER 1 FIELD (FADD) 

14 15 16 

0 0 0 

Assembler 
Format: 

Effect: 

• 

20 21 22 

MAl'lDATORY FIELOS 

OPTIONAL FIELOS 

OISA.DLED FIELOS 

FOR."1..l\T-CONVERSION; A2 from SIGNED
Kl\GNITUDE to TWO ' S COMPLE~1ENT T 

FSM2C A2 

Converts (A2) from SIGNED-MAGNIT~DE to 
'IWOS-COMPL.E.."'!ENT. 

Description: The contents of A2 REGISTER are converted from 
SIGNED-MAGNITUDE to TWOS-COMPLEMENT format in the following manner: 

1) If A2(MANTISSA) is negative, then A2(MANTISSA bit 00) 
(MANTISSA-SIGN) remains unchanged while A2(MANTISSA Bits 01-27) 
undergo a TWOS-COMPLEMENT conversion. 

2) If A2(MANTISSA)is positive, A2(MANTISSA) is unchanged. 

The normalized RESULT becomes available as the FLOATING ADDER OUTPUT 
(FA) one cycle after the next FADDR group operation. This operation 
can result in Floating Point underflow if the exponent is large and 
negative and the mantissa unnormalized. (See FADDR SUMMARY). 

tSee FLOATING-POINT THEORY, Types of notation. 
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5 

FIDATING ADDER 1 FIELD {FADO) 

14 15 16 17 18 19 20 21 -----t 
0 0 0 

Assembler 
Format: 

Effect: 

MAfIDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

FORMAT CONVERSION; A2 from TWOS
COMPLEMENT to SIGNED-MAGNITUDE. t 

F2CSM A2 

Convert (A2) from TWOS-COMPLEMENT 
to SIGNED-MAGNITUDE. 

Description: The contents of A2 REGISTER 
SIGN-MAGNITUDE format in the following manner: 

are converted 

1) If A2(MANTISSA)is positive, A2(MANTISSA)is unchanged. 

to 

2) If A2(MANTISSA)is negative, then A2(MANTISSA Bit 00) 
(MANTISSA-SIGN) remains unchanged while A2(MANTISSA Bits 01-27) 
undergo a TWOS-COMPLEMENT conversion. 

The normalized and convergently rounded RESULT becomes available as the 
FLOATING ADDER OUTPUT .(FA) one eye.le ·after the next FADDR group 
instruction is initiated. (See FADDR SUMMARY). Both u.nderflow and 
overflow are possible as a result of this operation. 

tSee FLOATING-POINT SUMMARY, Types of Notation· 
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6 

FLOATING ADDER l FIELD (FADD) 

OPTIONAL !'IEI.l)S 

OISAeu:tl !'IEI.l)S 

:'LOATING-!?OI~TT So..r...E of A2 (rounded result) 

Assembler 
Format: Shift (A2MA..'-TTISSA) right and increment 

""' BIAS -1 

Description: !he contents of A2 are SCALED in the following manner: 

l) Current SPFN(Bits 06-l5)plus BIAS(=Sl2)are forced into 
Al(EXPONENT). Al(.MANTISSA)=Ot. A2. contains the selected argument 
to be SCALED. tt 

2) The EXPONENTS of the operands are compared and the MANTISSA 
corresponding to the smaller EXPONENT is arithmetically right
shifted the number of positions that reflect the difference 
in the two EXPONENTS. The aligned :-iANTISSAS are then algebra
ically added producing a PRELIMINARY-RESULT. 

3) !he PRELIMINARY-R.ESULT(EXPONENT)is decremented by "l" and 
the PR.ELIMINARY-RESULT(MANTISSA)is correspondingly left
shifted. ('!his operation preserves the MANTISSA-SIGN fol
lowing an internal sign-extension operation). 

4) The PRELIMINARY-RESULT is then CONVERG'ENTLY-ROUNDED and 
becomes available as FA one cycle after the next FADDR group 
instruction is initiated. (See FADDR SUMMA.RY.) 

If RESULT.(MANTISSA)is !, 2(-28), then a FLOATING-POINT ZERO is forced as 
the result. 

t Current SPFN(.Bits 06-15 )must equal maximum plus "l" 
in order to obtain a correct result from. this operation. 

f't TRUE-VALUE OF A2 (EXPONENT )must not exceed the value of 
current SPFN minus "l." 
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FLOATING ADDER 1 FIELD (FADD) 

7 

14 15 16 

0 0 0 

Assembler 
Format: 

Effect: 

MAllDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIJ::LDS 

FORMAT CONVERSION; A2 to ABSOLUTE v"'i\LUE. 

FA.BS A2 

(A2) ~ ABSOLUTE VALUE 

Description: The contents of A2 are converted to ABSOLUTE VALUE format 
in the following manner: 

1) If A2(MANTISSA)is positive, A2(MANTISSA) is unchanged. 
A2 becomes the PRELIMINARY RESULT. 

2) If A2(MANTISSA)is negative, then A2(MANTISSA Bits 00-27) 
undergo a TWOS-COMPLEMENT conversion. (See FLOATING-POINT 
SUMMARY -- Types of Notation). 

The PRELIMINARY RESULT is then normalized and CONVERGENTLY-ROUNDED and 
becomes available as FA one cycle after the next FADDR group 
instruction is initiated. (See FADDR SUMMARY). Both overflow and 
underflow are possible as a result of this operation. 
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14 

VALUE 

1 

2 

3 

FLOATING-ADDER GROUP (Al) 

15 

FADD 

16 17 18 19 

Al 

FADDl 

Assembler 
Format: 

Effect: 

Assembler 
Format: 

Effect: 

Assembler 
Format: 

Effect: 

Assembler 
Format: 

Effect: 

20 21 22 

A2 i IWIDATORY FIELDS 

Ol?TIONAL FIE!.DS 

DISABLED FIELDS 

FLOATING ADDER REGISTER INPUT SU.t<l.MARY 

Al 

NO CHANGE: The contents of Al during the last FADDR 

operation are used as the Al :r<.EGISTER OPERA...'ID. 

FADD NC, <A2)Note: If no Al operand is specified, 
NC is implied. 

Al is unaltered from previous operation. 

The current FLOATING-MULTIPLIER OUTPUT (FM) is the 

Al REGISTER OPER.i"\..'ID. 

FSUB FM, <A2> 

(FM) -+ Al 

DATA PAD X (DPA + XR _ 4 ) is the Al REGISTER OPERAND. 

FSUBR DPX (idx), <A2:> 

[DPX(DPA + XR -4)) -+Al 

DATA PAD '! ) is Al REGISTER' OPER.Ai.'ID. (DPA + YR -4 

FOR DPY ( idx) , <A2:::> 

(DPY(DPA +YR -4)]+ Al 
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4 c:J 
Assembler 
Format: 

Effect: 

5,6 G and 
1 

Assembler 
Format: 

Effect: 

The current contents of the TABLE MEMORY REGISTER 

(TMREG) is the Al REGISTER OPERAND (See MEMORY 

GROUP SUMMARY - TM) 

FAND TM, <A2 > 

(TMREG) -+ Al 

FLOATING-POINT ZERO (0.0) is the Al REGISTER 

OPERAND. 

FEQV ZERO, < A2 > 

0.0 -+Al 
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14 

OCTAL 
VALUE 

~ 

1 

2 

3 

:FLOATING ADDER GROUP 

15 16 17 18 19 20 21 22 

FADO Al .\2 

~ 
MANDATORY FIELDS 

FADDl OPTIONAL FIELDS . 
DISl\.BLEO FIELDS 

FLOATING ADDER REGISTER INPUT SUMMARY 

D 
Assembler 
Format: 

Effect: 

D 
Assembler 
Format: 

Effect: 

I OPX (idxl I 
Assembler 
Format: 

Effect: 

I OPY (idxl I 
Assembler 
Format: 

Effect: 

A2 

The contents of A2 during the last FADDR operation 

are used as the A2 REGISTER operand. 

. FADD <Al), NC 

(A2) is unaltered from previous operation. 

The current FLOATING ADDER OUTPUT (FA) is the A2 

REGISTER operand. 

FIX FA 

(FA) + A2 

DATA PAD X (DPA + XR _ 4 ) is the A2 REGISTER 

operand. 

FSCLT DPX(idx) 

[OPX(DPA + XR -4)) + A2 

DATA PAD y (DPA + YR -4) 

operand. 

FABS DPY (idx) 

[OPX(DPA +YR -4)] + A2 
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4 

5 

6 

7 

MD 

Assembler 
Format: 

Effect: 

ZERO 

Assembler 
Format: 

Effect: 

MDPX (idx) 

Assembler 
Format: 

Effect: 

EDPX (idx) 

The current contents of the MAIN DATA MEMORY OUTPUT 

REGISTER (MDREG) are used as the A2 REGISTER operand. 

(See !-A.EMORY GROUP SUMMARY - MD) . 

F2CSM MD 

(MDREG) -+ A2 

FLOATING POINT ZERO (0.0) is the A2 REGISTER operand. 

FADD <Al>, ZERO 

0.0 -+ A2 

"Split-word" transfer to A2. (mantissa of DPX) 

(1) The SPAD FUNCTION (SPFN) plus the BIAS-VALUE 

(512) forms the EXPONENT portion of the A2 

OPERAND. 

(2) The MANTISSA portion of DATA PAD x(DPA + XR -4) 

forms the MANTISSA portion of the A2 OPERAND. 

FSUB <Al>, MDPX (idx) 

(SPFN) + 512-+ A2EXI'ONENT; 

(DPX (DPA + XR -4)}-+ A2MANTISSA 

" Split-word" transfer to A2. (exponent of DPX) 

(l) The EXPONENT of DATA PAD x(OPA + XR -4) forms 

the EXPONENT portion of the A2 OPERAND. 

(2) The 2 least-significant bits of SPAD FUNCTION 

t . A2M.llliTISSA 
(SPFN bits 14,15) are pu into 

bits ~(lJ, 01. The remainder of A2MANTISSA is 

z.eroed. 
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Assembler 
Fonnat: 

Effect: 

EDPX (idx) is used to generate either a 

+~ or -1 MANTISSA value. 

FSUBR <Al>, EDPX (idx) 

EXPONENT ] + A2EXPONENT; 
[DPX(DPA + XR -4) 

(SPFN ) + A2MANTISSA bits IJ(l?I, 01,· 
Bits 14, 15 'fJ'fJ 

0s + A2 MANTISSA bits 01-27. 
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FLOATING MULTIPLIER GROUP 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

VALUE 

9' No Operation 

1 

Assembler 
Format: 

Effect: 

FIDATTIJG POINT .MULTIPLY 

FMUL <Ml,M2)t 

(Ml) * (M2) 

Description: A FLOATING POINT MULTIPLY (FMUL) is initiated using the 

operands selected by the Ml and M2 fields. 

The CONVERGENTLY-ROUNDED result becomes available as FM 1 cycle after 

it has been "pushed" through the 3 stage pipeline by two subsequent FMUL 

operations. (See, FMULR SUMMARY). 

t Ml and M2 operands need not be specified if a "dummy" is desired. 
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VALUE 

1 

2 

3 

Ml REGISTER SL"'Ml'l.ARY 

Assembler 
Format: 

Effect: 

DPX(idx) 

Assembler 
Format: 

Effect: 

I DPY(idx) I 

Assembler 
Format: 

Effect: 

c:=J 
Assembler 
Format: 

Effect: 

MAflDATOR'i FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

FLOATING MULTIPLIER OUTPur is the Ml REGISTER OPE:Rl01D 

FMUL FM,<M2> 

(FH) + Ml 

DATA PP..D X is tb.e Ml REGIS'.1.'.i::...'{ OPE?J\ND 

FMUL DPX ( idx) ,< M2 > 

(DPX(DPA + idx)) +Ml 

DATA PAD Y is t.1ie l<i.l REGIS'l'E..q OPERF>.ND 

FMUL DPY(idx).<M2> 

(DPY(DPA + idx)) +Ml 

TABLE MEMORY OUTPUT REGISTER is the Ml REGIST:!R OPER'i\ND 

F~1UL TM,< M2> 

(TMREG) + Ml 
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VALUE 

~ 

1 

2 

3 

M2 REGISTER SUMMARY 

c:J 
Assembler 
Format: 

Effect: 

I DPX(idx) I 
Assembler 
Format: 

Effect: 

I DPY(idx) I 
Assembler 
Format: 

Effect: 

c:=J 
Assembler 
Format: 

Effect: 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

P-..uCIA...t.."'ING ADDER OUTPUI' is the M2 REGIS'.l.'ER INPUT 

FMUL<MD,FA 

(FA) + M2 

DATA PAD X as M2 REGISTER r.'1PUT 

FMUL<Ml>, DPX(idx) 

(DPX(DPA + idx)) + M2 

DATA PAD Y is the M2 REGISTER INPUT 

FMUL <Ml>, DPY ( idx) 

(DPY (DPA + idx) ) + M2 

MAIN DATA MEMORY REGISTER is the M2 REGISTER INPUT 

FMUL<Ml>,MD 

(MDREG) + M2 
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VALUE 

l 

2 

LOAD REGISTER FI:E:LD (LDREG) 

Assembler 
Format: 

Effect: 

No Op:raticn 

MMICATORY FI.EI.OS 

OPTIONAL E'I.ELDS 

CISABU:O FIELDS 

I.DAD S-PJ>..D DESTINATION ADDRESS 

LDSPD 

Example: LDSPD;DB=DPX(-3) 

(DPBSMANTISSA bits 24-27)~ SPD 

Description: DPBS(MANTISSA)bits 24-27 
four-bit S-PAD DESTINATION ADDRESS 
instruction cycle. 

replace 
REGISTER 

the contents of the 
(SPD) as of the next 

NOTE: A current S-~AD operation is unaffected by this instruction. 
However, if an S-PAD operation is executed on the ne~t instruction 
cycle, the assembled S-PAD DESTINATION ADDRESS (SPD) to be used in the 

.S-PAD operation will be replaced with the contents of SPD produced as a 
result of this instruction •. 

Assembler 
Format: 

Effect: 

I.DAD MEMJRY ADDRESS f:::an the DATA PAD B!JS; 

:nn:TIAT.E A MEM)RY' CYCLE 

LOMA 

Example: LDMA;DB=DPX(-1) 

CDPBSMANTISSA cits 12-27)-+MA 

Description: DPBS(LOW MANTISSA) bits 12-27 are loaded into the MAIN 
DATA MEMORY ADDRESS REGISTER (MA) effective as of the next instruction 
cycle. A MAIN DATA (MD) MEMORY cycle is initiated using the new 
contents of MA. (See MEMORY GROUP SUMMARY.) 

NOTE: This op-code supersedes INC!1A and DECMA in the same instruction. 
It makes SETMA redundant since it would now load from DB instead of 
SPf:N due to the use of the LDREG field. 
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LOAD REGISTER FIELD (LDREG) 

14 

l l l MANDATORY FIELDS 

VALUE 

3 

4 

0 0 0 

Assembler 
Format: 

Effect: 

OPTIONAL FIELDS 

DISABLED FIELDS 

LOAD TABLE MEMJRY ADDRESS fran DATA PAD BUS 

LDTMA 

Example: LDTMA; DB=DPY (-4) 

(OPBSMANTISSA bits 12-27)-+ TMA 

Description: 'nle DATA PAD BUS(LOW MANTISSA) (DPBS[MANTISSA]bits 12-27) 
is loaded into the TABLE MEMORY ADDRESS REGISTER (TMA) effective as of 
the next instruction cycle. 

Two cycles later the contents of the TABLE MEMORY location specified by 
the two new contents of TNA will become available as the contents of 
TABLE MEMORY OUTPUT REGISTER (TMREG). 

NOTE: This 
instruction. 

Assembler 
Format: 

Effect: 

op-code supersedes INCTMA 
It makes SETTMA redundant. 

and DECTMA in 

I.OAD DATA PAD ADDRESS frcm DATA PAD BUS 

LDDPA 

Example: LDDPA;DB=DPX(3) 

(OPBSMANTISSA bits 21-27)-+DPA 

the same 

Description: The contents enabled onto the DATA PAD BUS(MANTISSA)bits 
12-27 are loaded into the DATA PAD ADDRESS REGISTER (DPA). The change 
in DPA is effective as of the next instruction cycle. 

NOTE: LDDPA supersedes INCDPA and DECDPA. It makes SETDPA redundant· 

E - 102 



LOAD REGISTER FIELD (LOREG) 

14 

l l l MhtlDATORY FIELDS 

VALUE 

5 

6 

0 0 0 

OPTIONAL FIELDS 

DISABLED FIELDS 

I.DAD S-PAD DESTINATION REGISTER fran DATA PAD BUS 

Assembler 

Format: 
LDSP 

Example: LDSP;DB=VALOE 

Effect: (DPBSMANTISSA bits 12-27)-+-SPSPD 

Description: The data currently enabled onto the DATA 
BUS(MANTISSA)bits 12-27 are loaded into SP(SPD). 

PAD 

SPD is selected either via current S-PAD operation or a preceding 
LDSPD. 

NOTE: LDSP supersedes LDSPNL, LDSPE and LDSPT. It makes LDSPI 
redundant. However. one of these op-codes could be used to select SPD 
if the immediately preceding instruction was not an LDSPD. 

When combined with an S-PAD operation, LDSP results in the inclusive OR 
of SPFN and DPBS [MANTISSA] (12-27) _b_e_ing written into SP(SPD). 

Assmebler 
Format: 

Effect: 

I.DAO APSTATIJS REGISTER fran DATA PAD BUS 

LDAPS 

Example: LDAPS;DB=DPY(2) 

(DPBSMANTISSA bits 12-27) -- APSTATUS 

Description: The data currently enabled onto the DATA PAD 
BUS(MANTISSA) bits 12-27 are loaded into the APSTATUS REGISTER 
(APSTATUS). The new contents of APSTATUS may be tested. Two cycles 
later, i.e., at least one cycle,must intervene between the LDAPS and a 
related test. Refer to the I/O Group Summary for a complete 
description of the effects of LDAPS. 
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7 

LOAD REGISTER FIELD (I.DREG) 

0 0 0 

Assembler 
Format: 

MANtlATORY rn:u::is 

OPTIONAL FllUlS 

OIS:.SIZD l!'IEI.CS 

I.CAD DEVICE ADDRESS f:ron ~ PAD Bu"S. 

LDDA 

Example: LDCA;D.B=VALUE 

Effect: The least significant 8 bits of the data currently en-

abled onto the DATA PAD BOS (DPES) (DATA PAD BUSMANTISSA bits 2~-27) 
are loaded into the 8 bit DEVICE ADDRESS REGIS'!:ER (CA); effective as of 

the next instruction cycle. 
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READ REGIS~:R E'!EI.D (RDREG) 

14 lS 16 

VALUE 

l 

l l l MANDATORY FIE!..CS 

a o l ~ .. ... OPTIONAL :i'IEWS 

0 ISAB U:O FIELDS 

READ PF!:GRN1 Sa.m::::E ADDRESS onto t.'1e PANEL BUS • 

Assembler 
Format: RPSA 

Effect: (PSA)-+ PNLES 

Description: The contents of tb.e PROGRAM SOURCE ADDRESS REGISTER (PSA) 

are enabled onto the PANEL BUS (bits ~4-15) . The value of PSA READ is 

the absolute address of this instruction. 

READ SPJl..D DESTINATICN ADDRESS REGISTER onto t.'1e PAL'l'EL BUS. 

Assembler 
Format: RSPD 

Effect: (SPD)-+ PNLES 

Description: The contents of the currently designated S-PAD DESTINATION 

ADDRESS (SPD) are enabled onto the PANEL SUS (PNLBS) (bits 12-15) . 
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READ REGISTER FIELD (RI>REG) 

14 15 16 

l l l 

0 0 l 

MANDATORr nu.cs 

OPTIONAL l'J:ELOS 

DISABLED l'J:ELOS 

VALUE 

2 

3 

READ MEMORY ADDRESS REGISTER onto the PANEL BUS 

Assembler 
Format: RMA 

Effect: (MA)+ PNLBS 

Description: The contents of the 16-bit MEMORY ADDRESS REGISTER (MA) 

are enablea onto the PANEL BUS (PNLBS) (bits ,0,0-15). 

Assembler 
Format: 

Effect:. 

RTMA 

(TMA)+PNLBS 

Description: The contents of the 16-bit TABLE MEMORY ADDRESS (TMA) are 
enabled onto the PANEL BUS (PNLBS) (bits 00•15). 

The vaiue read by this instruction is the contents of TMA as modifi.ad 
by the FFT and IFFT Bits in the APSTATUS Register (APSTATUS Bits 11 and 
12). If APSTATUS Bit 12 is a "O," then this instruction reads the 
unmodified contents of TMA. Thus, this instruction always reads the 
actual address being presented to TABLE MEMORY. This is distinct from 
the JMPT, JSRT, LPSLT, LPSRT, etc. op-codes in the SPEC group that 
always use the unmodified contents of TMA Register. 

E - 106 



READ REGISTER F!'.EI..D (~REG) 

14 lS 16 

VAL DE 

4 

5 

l l l 

0 0 l 

Assembler 
For.nat: 

Effect: 

OPTIONAL FIELDS 

OISAaU:D FttLOS 

READ DATA PAD REGISTER onto the PANEL BUS 

RDPA 

(DPA} ~ PNLES 

Description: The contents of the six-bit DATA PAD ADDRESS REGISTER 
(DPA) are enabled onto the PANEL aus (PNLBS) (bits 10-15). 

NOTE: D.PA appears to be six bits wide for the purposes of LDDPA, 
SETDPA, INCDPA, DECDPA and RDPA. Only the least significant five bits, 
however, are effective in addressing DATA PAD. 

Assembler 
Fo:rmat: 

Effect: 

READ S-PAD Ft.N:TION onto the P.ANE:L BUS 

m'SFN 

(SPFN)~ PNLBS 

Description: ~he result of the current S-PAD operation (SPFNl is enabled 

onto the PANEL BUS (bits ~~-15) for t.~is instruction cycle. 
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READ REGISTER FIELD (RDREG) 

14 15 16 

VALUE 

6 

7 

l l l MANDATORY FIELDS 

OPTIONAL FIELDS 

0 0 l DISABLED FIELDS 

READ APSTATUS REGISTER onto the PANEL BUS 

Assembler 
Format: RAPS 

Effect: (Al?STATUS)+ PNLBS 

Description: The contents of the 16-bit Al?STATUS REGISTER (Al?STATUS) 

a.re enabled onto the PANEL BUS (PNLBS) (bits ~~-15) during the cur.rent 

inst.ruction cycle. 

Assembler 
Format: 

Effect: 

READ DEVICE ADDRESS onto the PANEL BUS 

RDA 

(OA)+ PNLBS bits ~8-15; ~· s +PNLBS bits )i})i}-~7 

Description: The current contents of the eight-bit DEVICE ADDRESS 
REGISTER (DA) are enabled onto the PANEL BUS (PNLBS), bits 08-15. 
Zeros are enabled onto the remaining left-most bits of PNLBS, bits 
00-07. 

E - 108 



VALUE 

l 

INl?UT/OU'I'!?UT FIELD (IN/OUT) 

l l l 

l 0 0 

Assembler 
Fonnat: 

1".ANOA'l'OR'i F!ELOS 

OPTIONAL FIELOS 

OISABU:O ?IEUlS 

OUTPOI' to I/O DEVICE 

OUT 

Example: DB=DPX;OUT 

Effect: (DPBS)+ INES+ I/O DEVICE (DA) 

Description: Th~ data enabled onto the DATA PAD BUS (DPBS) during this 

instruction is enabled onto the INPUT/OUTPUT BUS (INBS) where it becomes 

available for output to the I/O DEVICE specified ';;;y t..i.'le DEVICE ADDRESS 

REGISTER (DA) • 

Assembler 
Format: 

Effect: 

SPIN until I/O DEVICE READY; t.1.en OC]l'Pti"'T DATA 

SPNOUT 

Example: DA=DPY(3) ;SPNOUT 

SPIN UNTIL IODRDY(DA) = l; then, (DPBS)+ INES+ I/O DEVICE(DA) 

Description: First, the condition of the I/O DATA READY FLAG (IODRDY) 
is tested. If IODRDY = 0, then a SPIN ~ill occur. When IODRDY l, 
the data currently enabled onto the DATA PAD BUS (DPBS) is enabled onto 
the INPUT/OUTPUT BUS (INBS) ~here it becomes available for output to 
the 1/0 DEVICE specified by the 1/0 DEVICE ADDRESS REGISTER (DA). 

NOTE: If IODRDY(DA) never equals "l", an infinite SPIN condition will 
occur. This can only be cleared by an Interface Reset. 
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INPUT/OUTPUT FIELD (IN/OUT) 

14 15 16 

VALUE 

2 

l l l 

l 0 0 

Assembler 
Format: 

Effect: 

Description: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

OUI'PUT DATA; then SET DEVICE ADDRESS fran SPFN 

OUTDA 

Example: MOV 5,S;DB=DPX(-2) ;OUTDA 

(DPBS)+INBS+ IODEVICE (DA/ then, (S?FN)+DA 

First, the data currently enabled onto the DATA PAD BUS 

(DPBS) is enabled onto the INPUT/OUTPUT BUS (INES), where it becomes 

available for output to the I/O DEVICE specified by the current contents 

of the I/O DEVICE ADDRESS REGISTER (DA) . 

Then, bits 08-15 of the current SPAD operation result (SPFN) are 

loaded into the 8 bit I/O DEVICE ADDRESS REGISTER; effective as of the 

next instruction cycle. 
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INPUT/OU'!PUT FU:UJ (IN/OUT) 

14 15 16 

... 
VALUE 

3 

l l l 

l 0 0 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

OISABU:O FI:E:IJJS 

SPIN until I/O DEVICE is READY: the."1. otm?ur DA'l:A.: 

then SET DEVICE ADDRESS from SPFN. 

SPO'rDA 

Example: MOV 3,3;DB=MD;SPCTDA 

SPIN until IODRDY (DA) =l; then (DPBS) .... !NBS .... I/O 

DEVICE (DA) ; then (SPFN) .... DA 

Description: First, the condition of the I/O DATA READY FLAG 
(IODRDY[DA]) is tested. If IODRDY(DA)=O, theA a SPIN will occur until 
IODRDY(DA)•l. When IODRDY(DA)=l, the data currently enabled onto the 
DATA PAD BUS (DPBS) is enabled onto the INPUT/OUTPUT BUS (INBS) for 
output to the I/O DEVICE specified by the current contents of the I/0 
DEVICE ADDRESS REGISTER (DA). 

Then, the eight right-most bits (bits 08-15) of the current S-PAD 
operation result (SPFN) are loaded into the I/O DEVICE ADDRESS REGISTER 
(DA); effective as of the next instruction cycle. 

NOTE: 
occur. 

I£ IODRDY(DA) never equals "l", then an infinite SPIN 1.<1ill 
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4 

5 

INPUT/OUTPUT E'IZI.O (IN/OUT) 

l a a 

Assembler 
Format: 

Effect: 

H 
~ 

:mE'1J'I' ~ frcm I/O OEVIa: (DA) 

IN 

Example: IN ~D:PX ( 2) <DB; OS = INES 

Description: The data input from the I/0 DEVICE specified by the I/0 
DEVICE ADDRESS RGIS'ttR (DA) is enabled one~ the INPUT/OUTPUT BUS 
(INES). 

NOTE: In order to be used internally by the AP-l20B, the data input 
onto the INBS must be enabled onto the DFBS. This is achieved by a 
concurrent sof~•are instruction to that effect, such as in the 
assembler for::nat exa.iimle above. (Note that the assembler ~ould equate 
the form DPX(2)<INBS t~ the two instructions shown above). 

.usembler 
Fo:cmat: 

Effect: 

SPINnl 

Example: S'?!NIN; Ol?X < nms 

S'?IN until IODROY (DA) •l; then ( I/O D~CZ (!JA) )- nras 

Description: First, a SPIN is executed until the I/O DAI~ READY FLAG 
(IODRDY), fol:' the I/0 DEVICE SPECIFIED by the I/0 DEVICE ADDRESS 
R.EGISllR (DA) , is equal to "1." 

Then, (when IODRDY[DA]•l), the data from the I/0 DEVICE (DA) is enabled 
onto the INPUT/OUTPUT BUS (!NBS). 

NO'tt: If IODRDY (DA) never equals "l," an infinite SPIN loop ·•ill 
occur. 
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INPUT/OUTPUT FIELD (IN/OUT) 

14 lS 16 

VAL OE 

6 

l l l 

1 0 0 

Assembler 
Format: 

Effect: 

MANDATORY rIE.L:jS 

OPTIONAL r!EIJ)S 

DISASU:D ru:LDS 

INPUT !JAT..!\; the...'1 SEl' DEVICE ADDRESS fran SPFN 

INDA 

Example: MOV 5,S;INDA;DPY<INES 

(I/O DEVICE )+ INES; then (SPFN) +DA 
(DA) 

Description: First, the data input from the I/O DEVICE specified by 
the current contents of the I/O DEVICE REGISTER (DA), is enabled onto 
the INPUT/OUTPUT BUS (INBS). 

Then, bits 08-15 of the current S-PAD operation result (SPFN) is set 
into the I/0 DEVICE ADDRESS REGISTER (DA); effective as of the next 
instruction cycle. 
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VALTJE 

7 

INPUT/OUTPUT FIELD (IN/OUT) 

l l l 

l 0 0 

Assembler 
Format: 

Effect: 

SPm UNl'!t I/O DEVICE RF.M)Y; then INl?OT OA!m.; 

then SET DEVICE ADDRESS f:ran SPFN. 

SPINDA 

Example: MOV 6,6;SPINDA;DB=INBS 

SPIN until IODRDY=l, then (!/O OEVIO:: (DA))-+ INBS; 

then (SPFN)-+-DA 

Description: First, a SPIN is executed until the I/O DATA READY 
FLAG(IODRPY) of the I/O DEVICE specified by the contents of the I/0 
DEVICE ADDRESS REGISTER (DA) is equal to "l." 

When IODRDY(DA)•l, the data from the I/O DEVICE(DA) is input onto the 
INPUT/OUTPUT BUS (INBS). 

Then the righ t-m.ost bits of the current S-PAD operation 
are loaded into the I/O DEVICE ADDRESS REGISTER (DA); 
the next instruction cycle. 

resl.llt (SPFN) 
effective as of 

If IODRPY (DA) never equals "l," an infinite SPIN loop will be 
incurred. 
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I/O SENSE FIELD (SENSE) 

14 

l l l H 
~ 

MANCATORY nn.os 

VALUE 

l 

l 0 l 

Assembler 
Format: 

Effect: 

OPTJ:ONl\L FIELOS 

OISl\III.EO Fn:LDS 

SENSE "A"; set IODRDY (DA) frcm "A" 

SNSA 

(A (DA) } -+ IODRDY (DA) 

Description: CONDITION "A" of the I/0 DEVICE specified by the DEVICE 
ADDRESS REGISTER (DA) will be "sensed" and the I/O DATA READY FLAG 
(IODRDY[DAJ) will be set to reflect the state of "A" (either "l" or 
"O"). These conditions are device dependent and may not necessarily be 
implemented for all I/0 ~evices. Refer to the appropriate device 
manual for further information. Note that some devices (e.g., P!OP) 
use the SNSA instruction to perform control functions. 

SPIN ON'I'l!. "A" 1-'CN-ZEro 

Assemble: 
Format: SPINA 

Effect: (A(DA) )-+ IODRDY (DA); if IOCRDY (DA)=~ SPIN u"'NT!L IODRDY (DA) =l 

Description: First, CONDITION "A" of I/O DEVICE (DA) is sensed and the 
I/O DATA READY FLAG (IODRDY) is set accordingly (to either "l" or "0"). 

If IODRDY(DA) equals "O," a SPIN condition will occur and will continue 
until condition "A" is equal to "l." 

NOTE: If "A" never equals "l," an infinite SPIN will occur. 
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14 

VALUE 

2 

I/O SENSE FIELD (SENSE) 

1 0 l 

A:;sembler 
Format: 

MANDATORY FIELDS 

OPT'.l:ONAL FIELDS 

DISABLEI> FIELCS 

SENSE "A" SE'!' to I/O READY FIAG; then set DEVICE 

ADDRESS fran Sl?FN. 

SNS ADA 

Example: MOV 5,S;SNSADA 

Effect: (A(DA) >~IODRDY (DA); then (SPFN)~DA 

Description: First, CONDITION (A) !or the I/O DEVICE specified by the 

I/O DEVICE ADDRESS :REGISTER (DA) is sensed and its content (either "l" 

or "1"") is set into the I/O DEVICE DATA RSADY FLAG (IODRDY(DA)). 

Then, the riqht-most bits (bits ~8-15) of the current S-PAD op

eration result (SPFN) are loaded into the I/O DEVICE ADDRESS :REGISTER 

(DA); effective as of the next instruction cycle. 
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I/0 SENSE FIELD (SENSE) 

14 

l l l ~ 
~ 

IWIOATO!l.Y E'IE:t.OS 

VALUE 

3 

l 0 1 

Assembler 
Format: 

Effect: 

OPTIONAL E'llt.OS 

CISASU:O E'!EI.DS 

SPIN UNI'II. "A" NCN-ZEPD; the."l SE1' DEVICE ADDRESS f:rc:m SPFN 

SPNADA 

(A(DA))+ IODRDY(DA); if IODRDY(DA)=~ 

SPIN until IODRDY=l; then (SPFN) +DA 

Description: First, CONDITION "A" of I/O DEVICE(DA) is sensed and set into 

the !/O DATA READY Ft.AG (IODRDY(DA)). If IODRDY then equals "~", a SPIN 

condition will occur until IODRDY(DA)=l. At that time, the 8 right-most 

bits (bits ~8-15) of the current S-PAD operation result (SPFN) are loaded 

into th.e I/O DEVICE ADDRESS REGISTER (DA); effective next inst=uction 

cycle. 

NOT::: An infir.ite "SPIN" will occur if "A" never equals "l". 
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14 

VALUE 

4 

5 

I/O SENSE FIELD (SENSE) 

1 0 1 

Assembler 

MANDATORY F'IELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

SENSE I/O DEVICE CONDITION "B", SET IODROY (DA) fran "B" 

Fo:rmat: SNSB 

Description: CONDITION "B" (B) of the I/O DEVICE specified by the DEVICE 

ADDRESS REGISTER (DA) will be "sensed" and the I/O DATA READY FLAG (IODRDY) 

for that I/O DEVICE will be set to reflect the contents of "B" {either "l" 

or "~"). 

Assembler 
Format: 

Effect: 

SPIN UNTn. "B" is NON-ZEro 

SPINB 

(B {DA) )-+ IOORDY (DA); if IODRDY (DA)=~ SPIN 

until IODRDY{DA)=l. 

Description: First, CONDITION "B" of I/O DEVICE(DA) is sensed and the I/O 

DATA READY FLAG {IODRDY) is set accordingly, (to either "l" or "~"). 

If IODRDY(DA) then equals "P'", a SPIN condition will occur until "B" 

equals "l", at which time the IOORDY(OA) is set accordingly. 

NOTE: If "B" never equals "l", an infinite SPIN condition wilI occur. 
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14 

VALUE 

6 

I/O SENSE FIELD (SENSE) 

l 0 l 

~ 
~ 

flANDATOR'l FIELDS 

OPTIONAL FIELDS 

DIS/\BLED FIELDS 

SENSE "B" set to I/O DATA READY Fr.AG, the."1 SET DEVICE 

ADDRESS from SPFN. 

Assembler 
Format: SNSBDA 

Effect: (B(DA))+ IODRDY(DA); then (SPFN)+ DA 

Description: First, condition "B" of the I/O DEVICE specified by the I/O 

DEVICE ADDRESS REGISTER(DA) is sensed and its content (either "l" or "~") 

set into the I/O DEVICE DATA READY FLAG (IODRDY(DA)). 

Then, the right-most bits (bits ~8-15) of the current S-PAD operation 

result (SPFN) are loaded into the I/O DEVICE ADDRESS REGISTER (DA) ; effective 

next instruction cycle. 
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14 

VALUE 

7 

I/0 SENSE FIELD (SENSE) 

l 0 l 

Assembler 
Format: 

Effect: 

MANDA'roRY FUI.05 

OPTIONAL FIELDS 

DISABLED FIELDS 

SPIN UNTIL "B" is NON-ZEEO; SET DEVICE ADDRESS fran SPFN 

SPNBDA 

(B(OA))~ IODRDY(DA); if IODRDY(OA)=~, SPIN until 

IODRDY=l; then (SPFN)~OA 

Description: First, CONDITION ''13" of I/O DEVICE(DA) is sensed and set 

into the I/O DATA READY FLAG (IOORDY(DA)). If IODRDY(DA) then equals 

"fa", a SPIN condition will occur until "B" equals "l", at which time the 

IODRDY(DA) is set accordingly. 

Then the 8 right-most bits (bits fa8-l5) of the current S-PAD operation 

result (SPFN) are loaded into the I/O DEVICE ADDIU!:SS REGISTER (DA); 

effective next instruction cycle. 

NOTE: If "B" never equals "l", an infini t:e SPIN condi t:ion will occur. 
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SET/CLEAR FLAG FIELD (FLAG) 

14 15 16 

1 1 1 

VALUE 

l l 0 

H 
D 

Ml\NDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

The following instructions set one of four GENERAL FLAGS (O,l,2,3) 

to a "l". These flags may be tested and branched upon accordingly by 

software instructions (see STEST SPEC) . 

~ SFL~ Set GENERAL FLAG ~ to "l" 

1 SFLl Set GENERAL FLAG 1 to "l" 

2 SFL2 Set GENERAL FLAG 2 to "l" 

3 SFL3 Set GENERAL FLAG 3 to "l" 

Assembler 
Format: SFLn 

Effect: 1-+ FLAG 
n 

NOTE: Effective two instruction cycles later. At least 

one cycle must intervene between an SFLN and a 

Related Branch instruction. 
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SET/CLEAR FLAG FIELD (FLAG) 

14 15 16 

1 l l 

l 1 0 

VALUE 

MANDATORY FIELOS 

OPTIONAL FIELDS 

DISABLED FIELDS 

The following instructions clear to "O" one of the four GENERAL FLAGS 

(O,l,2,3) available for use in the AP. These flags may be tested and 

branched upon by software instructions (see STEST SPEC) . 

4 CLFf3 Clear GENERAL FLAG 9' to 11~11 

5 CI.Fl Clear GENERAL FLAG l to 11~11 

6 CLF2 Clear GENERAL FLAG 2 to "~" 

7 CLF3 Clear GENERAL FLAG 3 to "$3" 

Assembler 
Format: CI.Fn 

Effect: f3-i- FLAG n 

NOTE: Effective two instruction cycles later. 
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DATA PAD X (DPX) 

J2 33 34 35 36 37 38 j39 40 41 42 43 44 45 46 47 48 49 50 MANDATORY FIELDS 

DPX ·:DP~.:\·.· "oi>ds~-~-:.·.· XR · · ·.·• • ."·YR·;.:·. xw •• ·: •• =.-tw •• ••• •• ••· •. 
'--....-.1....!..!... • • ••••• ;.J ..... ' . . '..... . . . . 63 ........ -~ .... 

OPTIONAL FIELDS 

DISABLED E"IELOS 

VALUE 

1 DPX (idx) t < DB 

Assembler 
Format: 

Effect: 

; •: VALUE • • • • '" • '• • ...... ····..:.I····. 

No Operation 

S'IORE DATA PAD BUS into DATA PAD X 

OPX(idx) -+ DB 

Example: OPX(-3)<DB; DB=MD 

(DPBS)-+ DPX(OPA) + idx 

Description: The data currently enabled onto the DATA PAD BUS (DB) is 
written into DATA PAD X (DPX) at the location specified by the current 
contents of the DATA PAD ADDRESS REGISTER (DPA), plus the contents of 
the XWRITE FIELD (XW) minus 4 (the BIAS value). 

Normally, a DPBS enable instruction l.S used concurrently with this 

instruct ion. If so, the two instructions can be expressed l.n shorthand 

notation (e.g. , the example above can be expressed as follows: 

DPX(-3 ]<MD). 

Note: All bits are written unless WRTEXP, WRTHMN , or WRTLKN is set. 

t idx: An integer in a range from -4 to +3. 
XW = idx + 4 
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VALUE 

2 

DATA PAD X (DPX) 

DPX (idx) < FA 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

S"roRE: FWATING ADDER OUTPUT into DATA PAD X 

DPX ( idx) < FA 

(FA)+ DPX 
(DPA) + idx -4 

Description: The current FLOATING ADDER result (FA) is written into 
. DATA PAD X (DPX) at the location specified by the c.urrent contents of 
the DATA PAD ADDRESS REGISTER (DPA), plus idx. 
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VALUE 

3 

DATA PAD X (DPX) 

32 33 34 35 36 37 38 j39 40 41 42 43 44 45 46 47 48 49 so MJ\NOATORY FIELDS 

OPTIONl\L FIELDS OPX r: 1M· ·.: ·: 'opfis...-;.:: 1· ~--. :<R · .• ·j>'.:. YR.·":·· 1 xw ·.·: •• =.-!w .• ·.·:_..... 63 
.:.__i_:_::_~ • • • • • • • • _ •.• '" . • ·-· -· ·-·-·-·- -·---~:,..._:,,~~~---~ 

:-::vALUc:··:.:: ·.:::; ........... DISABLED FIELDS 

DPX (idx) < FM STORE FLOATING MULTIPLIER OUI'Pur into DATA PAD X 

Assembler 
Format: 

Effect: 

DPX ( idx) < FM 

(FM) + DPX (DPA) + idx 

Description: The current FLOATING MULTIPLIER OUTPUT (FM) is written 
into DATA PAD X (DPX) at the location specified by the current contents 
of the DATA PAD ADDRESS REGISTER (DPA), plus idx. 
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VALUE 

1 

DATA PAD Y (DPY) 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

Dl?Y(idx)t <DB S'IORE DATA PAD BUS into DATA PAD Y 

Assembler 
Format: 

Effect: 

DPX ( idx) < DB 

Example: DPY(+3)< OB; DB=MD 

(DB)+ DPY (OPA) + idx 

Description: The data currently enabled onto the DATA PAD BUS (DB) is 
written into DATA PAD Y (DPY) at the location specified by the current 
contents of the DATA PAD ADDRESS REGISTER (DPA), plus the contents of 
the Y WRITE FIELD (YW)tt minus 4 (the BIAS value). 

Normally, a DPBS 
instruction. If 
notaton . (e.g., 
DPY[+3J<MD). 

enable instruction is used concurrently with this 
so, the two instructions can be expressed in shorthand 

the example above can be expressed as follows: 

Note: All bits written unless WRTEXP, WRTHM.N, or WRTLMN is set. 

tidx: An integer in a range from -4 to +3. 
YW == idx+4. 

ttlf VALUE field is used during this instruction, the XW 
field is referenced instead. And if a DPX (idx) write 
instruction is used concurrently, the indices specified by 
the programmer must be equal. Errors in this regard are 
flagged by the assembler. 
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DATA PAD Y (DPY) 

OPTIONAL FIELDS E J~s 3~. 37. 1 Js. l.3~. ~o. ~~ 1 ~2 14~ 44 1 45 •. ~6,_'.I~ 48 49 so :r L•• . :r . . . . . . . . . 
OP'{ • OPBS ', • '1 •: • XR '•' .;r '. 'lR •' •'j•.' • XW ·:'' 'lW 63 

-'-~-Ii..:.•-·..;.•_•,• • • • • • • ~--· -· -...· -· • .__• -· -· _,.._, ...;;•....;.•......_· :...• ..:...' -1' i.,.,....,.__,...,..,...,....i,.,.~.,....,...,...,....~ I , ----·- /://.VALUE //!/;,, ) 

MANDATORY FIE!..OS 

i.-----.....J. ,'I, !1///1•, 
OISABLEO FIELDS 

VALUE 

2 DPY ( idx) < FA 

Assembler 
Format: 

Effect: 

S'IDRE FLOATING ADDER OUTPUI' into DATA PAD Y 

DPY(i&-;)< FA 

(FA)_,. DPY 
(DPA) + i&-; 

Description: The current FLOATING ADDER OUTPUT (FA) is written into 
DATA PAD Y at the location specified by the current contents of the 
DATA PAD ADDRESS REGISTER (DPA), plus idx. 
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VALUE 

3 

DATA PAD Y (DPY) 

DPY (idx) < FM 

Assembler 
Format: 

Effect: 

~ 
MANDATORY FIELDS 

63 OPTIONAL FIELDS . 
DISABLED FIELDS 

S'IORE FIDA!l'IllG .MULTIPLIER OUTPUT into DATA PAD Y 

DPY (idx) < FM 

(FM)~ DPY (DPA) + idx 

Description: The current contents of the FLOATING MULTIPLIER OUTPUT 
(FM) are written into DATA PAD Y (DPY) at the location specified by the 
current contents of the DATA PAD ADDRESS REGISTER (DPA), plus idx. 
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uATA PAD BUS (DPBS) 

3~, 3,4 3s 3~2.?..___2_s_r9 -~4~. ~2 43 _ 4~ 4s _4_6_ 47 4s 49 so / l .... I · · . · · · L .. · • 1· ·, . · · 1 • • •. • --J 
!?X ' .O!?Y : • D!?BS • • XR ' • ' • • YR • • • • • • XW • • ' ' , '.,.:..., • • ' •• OPTIONAL FIELDS 

MANDATORY FIELDS 

__ . __ .. ____ ._ . __ .. __ r-·. ---~·-~~ ... _,__:_.___. __ !__. ___ •• _ •• ,'.__. __ ,,.:_.;...:.. ·. 63 

i-'. '."vAi.UE ··.-.-.: .' \.:: : I I L.:....:_.:_L!....L' •• ' ·; ••• 
DISABLED P'IELDS .. 

VALUE 

DB = ZERO 

Assembler 
Format: 

Effect: 

ENABLE FI.DATING ronvr ZEFD onto the DAT..'\ PP..D BUS 

DB ZERO (see Data Pad summary) 

0.0 -+ DPBS 

Description: FLOATING POINT ZERO (0.0) is enabled onto the DATA PAD 
BUS (DPBS) during the current instruction cycle. 

Note that this is the default condition for the DPBS field. Thus, if 
DPBS is not specified via a "DB = " mnemonic, and no other DATA PAD BUS 
enable field (e.g. RPSF, see SPEC) is utilized, then there will be a 
zero on the DATA PAD BUS. 
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VALUE 

1 

DATA PAD BUS (DPBS) 

DB = INBS 

Assembler 
Format: 

Effect: 

ENABLE INBUS onto the DATA PAD BUS 

DB = INBS (see Data Pad summary) 

Example: IN: Dl?X(-3) <DB; DB=INBS 

(!NBS) -+ Dl?BS 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

Description: The contents of the 38-bit INPUT/OUTPUT BUS (INBS) are 
enabled onto the DATA PAD BUS (DPBS) for the current instruction cycle. 

This instruction is used to transfer data from INBS to DPBS during a 
current input operation (See example, above). 

It must be accompanied by an I/O group INPUT instruction (IN, SPININ, 
INDA or SPINDA). 
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VALUE 

2 

DATA PAD BUS (DPBS) 

DB = VALUEt 

Assembler 
Format: 

Effect: 

ENABLE VALUE onto t..ri.e DA'.I:.:l\. PAD BUS 

Ml\NDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

DB = val (where val is 16 bit value contained in 
Value field) . 

Example: DB = 25 
DB = -1 

(VALUE bits 54-63)+ DPBSEXPONENT 

(VALUE bits 49-63)-+ DPBSMA!JTISSA bits 13-27 

(VALUE bit 48 (sign)-+ DPBSMANTISS~its 00-12 

Description: The 16-bit value contained 
instruction word is enabled onto the DATA PAD 

in the VALUE field of the 
BUS (DPBS) during the 

current instruction cycle, in the following manner: 

1) The right-most 15 bits of the VALUE field are enabled onto 
DPBS (MANTISSA) bits 13-27. The left-most remaining bit (the 
sign bit) is extended and enabled onto DPBS (MANTISSA) bits 
00-12. 

2) The right-most 10 bits of the VALUE field are enabled onto the 
DPBS (EXPONENT) bits 02-11. 

t YW field is disabled for the cu~rent instruction cycle. 
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VALUE 

3 

DATA PAD BUS (DPBS) 

DB= DPX(idx)t 

Assembler 
Format: 

Effect: 

ENABLE DATA PAD X onto the DATA PAD BUS 

DB = DPX(idx) 

(DPX )~ DPBS 
(DPA) + idx 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

Description: The contents of the DATA PAD X (DPX) location specified 
by the current contents of the DATA PAD ADDRESS REGISTER (DPS), plus 
the contents of the X READ FIELD (XR) minus 4, are enabled onto· the 
DATA PAD BUS (DPBS) for the current instruction cycle. 

t idx: An integer in a range from -4 to +3. 
XR = idx + 4 
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DATA PAD BUS (DPBS) 

n 33 3_4_ ~s -~i; 37 38139 __ ~_42;.j!_~-~3 ___ ,4~[4?, 4.6 ~t.~s. 49 •. s£J 
<·o~x'.'·;;,PY·:. DPBS L',·.·xR::··.··YR0

·.' •• ."·~-'·<""~··.·'.i 63 
._,_. • • • • • • --·-·· __ •.,..! __ , __ '._.'...!-.!-!-'-:_L....L!.-!_,_._._.~·.:-7, ... ' .. · 1 

I",, VALUE , ••• "' \., • • 
_. -· !..-!_~_.... • ' ••• 

OPTIONAL FIELDS 

Ml\NDATORY FIELDS 

DISABW:D FIELDS 

VALUE 

4 DB 
t 

= DPY(idx) 

Assembler 
Format: 

Effect: 

:::::NABLE OAT..'Z\ PAD Y onto the DATA PAD BUS 

DB = DPY ( idx) 

(DPY (DPA) + idx ) + DPBS 

Description: The contents of the DATA PAD Y (DPY) location specified 
by the current contents of the DATA PAD ADDRESS REGISTER (DPA), plus 
the contents of the Y READ FIELD (YR) minus 4, are enabled onto the 
DATA PAD BUS (DPBS) for the current instruction cycle. 

t idx: An integer in a range from -4 to +3. 
YR = idx + 4 
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VALUE 

5 

DATA PAO BUS (DPBS) 

DB= MD 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS 

ENABLE MAil1 DATA MEMJRY onto the DATA PAD BUS 

DE=HD 

(MDREG)+ DPBS 

Description: The contents of the MAIN DATA ME.i.'10RY (MD) location 
entered into the MEMORY OUTPUT REGISTER (MDREG) during this instruction 

· cycle are enabled onto the DATA PAD BUS for the current instruction 
cycle. (See MEMORY GROUP SUMMARY for the set-up requirements for a 
MAIN DATA MEMORY (MD) READ operation.) 
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DATA PAD BUS (DPBS) 

-: . o~x ... , • :,~ DPBS . . . . . . . ' 

39 I J9 40_41 ~2 ___ 43 __ ~~?-~2 __ r4a_.49 r~oJ 
·:.·XF_'::··.·.~~·.'.'.'·:0:.':.:--..v:,..·.·j 0 63 . . . . . . . . . . .... ·-·r.~ .... · ......... ,.....,: .:-'-. -. ~ . .,..,.! ,.,.... •• -. ---.. I 

r·.· VALUE • , .. O::i'• .. L:....:......!-•.,. •••• ' •••. 

OPTIONAL FIELDS 

J2 JJ 34 JS J6 37 MANDATORY fIEL.'JS 

DISABLJ:D FIELDS 

VALUE 

6 DB = SPFN 

Assembler 
Format: 

Effect: 

ENABLE SPAD FUNCTION onto the DATA PAD BUS 

DB = SPFN 

(SPFNbits 7-15)+ DPBSEXPONENT bits ~3-11 

(SPFNbit 6) INVERTEDt+ DPBSEXPONENT bit ~2 
MANTISSA. . 

(SPFNbits ~l-l5 )+ DPBS . bits 13-27 

(SPFNbit ~(sign))+ DPBS~..ANTISSAbits 00-12 

Description: The 10 right-most bits of the S-PAD FUNCTION (SPFN bits 
(6-15]) plus BIAS , are enabled onto the DATA PAD BUS (EXPONENT) (DPBS 
[EXP] bits 02-11). The 15 right-most bits of SPFN (bits 01-15) are 

.concurrently enabled onto the DPBS (MANTISSA bits) 13-27 and the 
left-most remaining bit (SPFN (bit O]) is extended and enabled onto the 
left-most remaining bits of the DPBS (MANTISSA) (bits 00-12). SPFN i.s 
enabled onto DPBS during the current instruction only • 

.... 
' BL~S: For this operation, a BIAS of 512(10) i.s added 

by inverting SPFN(bit)06. 
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DATA PAD BUS (DPBS) 

I;: ; 3; I •3i4, ~: 36 37 38 t·3•9' '40 '4~ ~2' 43 4~ 4•5 46 '47 ~8• 4: 50 • • 
•• OPX • I -OP'! ··I OPBS •• XR ••••• YR ••••• xw ••• '• •• 0 YW •••• • 63 .... ~-· .. · '· -i-- --·· . . . . . . . . . . . .. ... ·~· .. : ..... t,~I 

••.VALUE •• •••;.~ +,....--------' • • • r...:..~·-·-1" • • 
OISlWLEII FIELDS 

Ml\NDATORY FIELDS 

OPTIONAL FIELDS 

VALUE 

7 DB= 'IM 

Assembler 
Format: 

Effect: 

ENABLE TABLE MEMJRY onto the DATA PAD BUS 

OB=TM 

(TM.REG)....., DPBS 

Description: The contents of the TABLE MEMORY (TM) location currently 
entered into the TABLE MEMORY REGISTER (TM REG) is enabled onto the 
DATA P.AD BUS (DPBS) for the current instruction cycle. (See MEMORY 
GROUP SUMMARY-TM for the set-up requirements for a TABLE MEMORY [TM] 
READ operation). 
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VALUE 

1 

MEMORY INPUT GROUP (MI) 

Assembler 
Fonnat: 

Effect: 

NO Operation 

H 
~ 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISi\BLEO FIEtDSt 

WRITE FI.OAl'ING ADDER RESULT to MAIN DAT:.!'!. 

.MEM)RY; VIA .MEM)RY INPUT REGISTER 

MI<FA 

Example: MOV 5,5; SETMA; MI<FA 

(FA)+ MI+ MD (MA) 

Description: The FLOATING ADDER RESULT (FA) currently available is 
loaded into the MEMORY INPUT REGISTER (MI) and written into the MA!N 
DATA MEMORY (MD) location specified by the current contents of the 
MEMORY ADDRESS REGISTER (MA). (See: MEMORY GROUP SUMMARY - MD for the 
necessary timing implications). 

NOTE: The contents of the MEMORY ADDRESS REGISTER (MA), which 
specifies the MD location to be written, are determined by the 
mandatory and simultaneous SETMA, INCMA, DECMA or LDMA instruction 
being processed. 
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VAT .. UE 

2 

MEMORY INPUT GROUP (MI) 

Assembler 
Format: 

Effect: 

56 57 58 59 .Mll.lmATOltY FIELDS 

OPTIONAL FIEI.llS 

DISABLED FIELDS t 

WRITE FI.DATING MJLTIPLY RESULT to MAIN 

DATA MEMJRY; VIA MEMJRY !Nl?tJT REGIS'!ER 

MI<FM 

Example: INCMA; MI< FM 

(FM)-+- MI-+ MD (MA) 

Description: The FLOATING MULTIPLIER RESULT (FM) currently available 
is loaded into the MEMORY INPUT REGISTER (MI). and written into MAIN 
DATA MEMORY (MD) at the location specified by the current contents of 
the MEMORY ADDRESS REGISTER (MA). 
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VALUE 

3 

MEMORY INPUT GROUP (MI) 

Assembler 
Format: 

Effect: 

H 
~ 

Ml\!IDl\TORY FIELDS 

OPTIONAL FIELDS 

OISllBLED FIELDS t 

WRITE DATA P.AD BUS to MAIN DATA MEMJRY; 

VIA MEM)RY INPuT REGISTER 

MI<DB 

Example: DECMA; MI< DB; DB=ZERO 

or: DECMA; MI< ZERO 

(DPBS}-+ MI-+ MD (MA) 

Description: The current data enabled onto the DATA PAD BUS(DB) is 
loaded into the MEMORY INPUT REGISTER(MI) and written into MAIN DATA 
MEMORY (MD) at the location specified by the current contents of the 
MEMORY ADDRESS REGISTER (MA). 

This instruction should be used in conjunction with a DPBS ENABLE 
instruction unless a zero is desired. 
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T 

VAL OE 

ff 

1 

MEMORY ADDRESS GROUP (~.A) 

No Operatio? 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISl\BLED FIELDS t 

INCREMENT MEM'.)RY ADDRF.SS REGISTER; 

mITIATE MAIN DATA MEMlRY 

Assembler 
Format: INC."IA 

Example: INC."'!A; MI<FA 

Effect: (MA) + l_. MA; initiate MD cycle 

Description: The contents of the MEMORY ADDRESS REGISTER (MA) are 
incremented by "l" and a MAIN DATA MEMORY (MD) cycle is initiated. 

If used concurrently with an 
initiated using the incremented 
specifier. 

MI group instruction, an MD WRITE is 
value of MA as the MD location 

If used without a concurrent MI group instruction, then an MD READ is 
initiated using the incremented value of MA as the MD location 
specifier. 

(See MEMORY GROUP SUMMARY MD, for the necessary memory timing 
implications involved in the use of this field.) 
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VALUE 

2 

MEMORY ADDRESS GROUP (MA) 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS t 

DECREMENT .MEMJRY ?.JJDRESS REGISTER; 

INITIATE MA.IN DATl-1. MEMJRY 

DEC..'1A 

Example: DECMA;MI<FM 

(MA)-1-+MA; initiate MD cycle 

Description: The contents of MEMORY ADDRESS REGISTER (MA) are 
decremented by "l" and a MAIN DATA MEMORY (MD) cycle is initiated. 

If used with an MI group instruction, an MD WRITE is initiated using 
the decremented contents of MA as the MD location specifier. 

If used without a concurrent MI group instruction, then an MD ·READ is 
initiated using the decremented contents of MA as the MD location 
specifier. 
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VALUE 

3 

MEMORY ADDRESS GROUP (MA) 

Assembler 
Format: 

Effect: 

MANDATORY FIELDS 

OPTIONAL FIELDS 

DISABLED FIELDS t 

SET .MEM:>R! ADDRESS REGISTER Fro-1 THE S-PAD 

FtJNCTION: INITIA'.I.'E MAIN DATA MEM:JR! 

SETMA 

Example: MOVE 0 ~ 0 ~ SETMA ~ MI < TM 

(SPFN)+MA; or, if LDREG field is being used, then 

(DPBS) +MA, instead. 

Description: The contents of the MEMORY ADDRESS REGISTER (MA) are 
replaced by the S-PAD OUTPUT (SPFN) of the current S-PAD operation. 

However, if an LDREG field instruction (see I/O) is used during the 
same instruction., then the contents currently enabled onto the DATA PAD 
BUS (DPBS), and not SPFN, are loaded into the MEMORY ADDRESS REGISTER 
(MA). 

If used with an MI group instruction, an MD WRITE will be initiated. 
If used without an MI group instruction, then an MD READ will be 
initiated. In either case, the newly-formed value of MA will be used 
as the MD location specifier. 
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VALUE 

1 

DATA PAD ADDRESS GROUP (DPA) 

MA!IDl\TORY FIELDS 

OPTIONAL :'IELDS 

OISABI...ED FIELDS 

No Op:ration 

INCREMENT DATA PAD ADDRESS 

Assembler: 
Format: INCDPA 

Effect: (DPA) +1-+ DP.l\ 

Description: The contents of the DATA PAD ADDRESS REGISTER (DPA) are 
decremented by "l." 

DPA will not be affected during the current instruction cycle but will 
be available as of the next instruction cycle. 

(See DATA PAD GROUP SUMMARY - DPA.) 
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VALUE 

2 

DATA PAD ADDRESS GROUP (DPA) 

IWIDATORY FIELDS 

OPTIONAL FIELPS 

DISABLED FIELDS 

EJ D.EX:ro::MENT ~ PAD ADDRESS REGISTER 

Assembler 
Format: 

Effect: 

DECDPA 

(DPA) •l-+ DPA 

Description: The contents of the DATA PAD ADDRESS REGISTER (DPA) are 
incremented by "l." 

DPA will not be affected during the current instruction cycle but will 
be available as of the next instruction cycle. 

(See DATA PAD GROUP SUMMARY - DPA.) 
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VAL GE 

3 

DATA PAD ADDRESS GROUP (DPA) 

Assembler 
Format: 

Effect: 

n H 
~ 

MAl!Dl\TORY FIELDS 

OPTIONJ\L FIELDS 

DISABLED FIELDS 

SEI' DATA PAD ADDRESS .REGISTER from SP.EN 

SETDPA 

(SPFN)-+ DPA; or, if LDREG instruction is being used, ther: 

( DPBS)-+ DPA, instead. 

Description: The current S-PAD (SPFN) is loaded into the DATA PAD 
ADDRESS REGISTER (DPA). However, if an LDREG field instruction (see 
1/0) is used during the same instruction cycle, the data enabled onto 
the DATA PAD BUS (DPBS) during this eye le, and not SPFN, will be loacfed 
into the DPA. 

DPA will not be affected during the current instruction cycle but will 
be available as of the next instruction cycle. 

(See DATA PAD GROUP SUMMARY - DPA.) 
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VALUE 

f1 

l 

TABLE MEMORY ADDRESS GROUP ('n-1.A) 

MAllDATORY FIELDS 

Ol'TIOtlJ\L FIELDS 

DISABLED FIELDS 

No Operation 

INCREMENT TABLE MEMJRY ADDRESS REGISTER 

Assembler 
Format: 

Effect: 

INCTMA 

(TMA) +1-+ TMA 

Description: The contents of the TABLE MEMORY ADDRESS REGISTER (TMA) 
are incremented by one. 

The contents of TM (TMA) are available in TMREG two cycles after 
execution of this instruction. The modified contents of TMA are 
available on the next instruction cycle. 
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VALUE 

2 

TABLE !'J.E:.'10RY ADDRESS GROUP (TMA) 

Assembler 
Format: 

Effect: 

MAllDAT011.Y FIELDS 

01.'TIO:IAL FIELDS 

DISABLED FIELDS 

DECREMENT TABLE MEMJRY ADDPESS REGISTER 

DECTMA (See I MEMORY GROUP SUMMARY - TMA) 

(TMA)-1->-T!"A 

Description: The contents of the TABLE MEMORY ADDRESS REGISTER (TMA) 
are decremented by one. 

The contents of TM (TMA) are available in TMREG two cycles after 
execution of this instruction. 
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VALUE 

3 

TABLE MEMORY ADDRESS GROUP (TMA) 

EJ 
Assexr.bler 
Format: 

Effect: 

~ 
Wj 

MA!IDA'l'ORY FIELDS 

Ol"l'IOHAL FIEIJJS 

DISABLED FIEIJJS 

SET 'rABLE MEl'ORY ADDRESS REGIS'mR from 

S-PAD F\'.JNCTION 

SETTMA 

(SPFN)+TMA; or, if LOREG field is being used, then 

(DPBS)-+ TMA, instead. 

Description: The contents of the result of the current S-PAD operation 
(SPFN) are loaded into the TABLE MEMORY ADDRESS REGISTER (TMA). 
However, if an LDREG field instruction is used concurrently (see I/O), 
then the data enabled onto the DATA PAD BUS (DPBS), and not SPFN, is 
loaded into !MA. 

The contants of 'IMA are available as TM two cycles after execution of 
this instruction. 
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& •••••••••••••• E-13 
Al ••••••••••••• E-93 
A2 ••••••••••••• E-95 
ADD •••••••••••• E-17 
AND ••••••.••••• E-20 
B •••••••••••••• E-13 
BDBN ••••••••••• E-35 
BDBZ ••••••••••• E-36 
BEQ·······~····E-77 
BFEQ ••••••••••• E-73 
BFGE ••••••••••• E-75 
BFGT ••••••••••• E-76 
BFLO ••••••••••• E-38 
BFLl ••••••••••• E-38 
BFL2 ••••••••••• E-38 
BFL3 ••••••••••• E-38 
BFLT ••••••••••• E-31 
BFNE ••••••••••• E-74 
BFPE ••••••••••• E-71 
BGE •••••••••••• E-79 
BGT •••••••••••• E-80 
BIFN ••••••••••• E-37 
BIFZ ••••••••••• E-37 
BINTRQ ••••••••• E-70 
BION ••••••••••• E-70 
BIOZ ••••••••••• E-71 
BLT •••••••••••• E-32 
BNC •••••••••••• E-33 
BNE •••••••••••• E-78 
BR ••••••••••••• E-69 
BZC •••••••••••• E-34 
CFLO ••••••••••• E-122 
CFLl ••••••••••• E-122 
CFL2 ••••••••••• E-122 
CFL3 ••••••••••• E-122 
CLR •••••••••••• E-25 
COM •••••••••••• E-26 
COND ••••••••••• E-68 
CONTROL •••••••• E-8 

INDEX 

DB ••••••••••• ~.E-123, E-129, E-139 
DBELIT ••••••••• E-39 . 
DBHLIT ••••••••• E-40 
DBU..IT ••••••••• E-40 
DEC •••••••••••• E-26 
DECDPA ••••••••• E-144 
DECMA •••••••••• E-141 
DECTMA ••••••••• E-147 
DISP ••••••••••• E•31, E-69 
DPA •••••••••••• E-143 
DPBS ••••••••••• E-129 
DPX •••••••••••• E-93, E-95, E-99 

E-100, E-123, E-132 
DPY •••••••••••• E-93, E-95, E-99 

E•lOO, E-126, E-133 
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EDPX ••••••••••• E-96 
EQV •••••••••••• E-22 
F2CSM •••••••••• E-90 
FA ••••••••••••• E-95, E-100, E-124 

E-127, E-137 
FABS ••••••••••• E-92 
FADD ••••••••••• E-81 
FADD 1 •••• •• •••• E-81 
FAND ••••••••••• E-84 
FEQV ••••••••••• E-83 
FIX •••••••••••• E-86 
FIXT ••••••••••• E-87 
FLAG ••••••••••• E-121 
FM ••••••••••••• E-93, E-99, E-125 

E-128, E-138 
TI1UL ••••••••••• E-98 
FOR •••••••••••• E-85 
FSCALE ••••••••• E-91 
FSCLT •••••••••• E-88 
FSM2C •••••••••• E-89 
FSUB ••••••••••• E-81 
FSUBR •••••••••• E-81 
HALT ............ E-8 
HOSTPNL •••••••• E-39 
IN ••••••••••••• E-112 
INBS ••••••••••• E-130 
INC •••••••••••• E-25 
INCDPA ••••••••• E-143 
INCMA •••••••••• E-140 
INCTMA ••••••••• E-146 
INDA ••••••••••• E-113 
INOUT •••••••••• E-109 
INTA ••••••••••• E-10 
INTEN •••••••••• E-9 
IO ••••••••••••• E-7, E-101 
IORST •••••••••• E-9 
JMP •••••••••••• E-47 
JMPA ••••••••••• E-45 
JMPP ••••••••••• E-49 
JMPT ••••••••••• E-48 
JSR••••••••••••E-47 
JSRA ••••••••••• E-46 
JSRP ••••••••••• E-50 
JSRT ••••••••••• E-48 
L ••..•••••••••• E-14 
LDAPS •••••••••• E-103 
LDDA ••••••••••• E-104 
LDDPA •••••••••• E-102 
LDMA ••••••••••• E-101 
LDREG •••••••••• E-101 
LDSP ••••••••••• E-103 
LDSPD •••••••••• E-101 
LDSPE •••••••••• E-28 
LDSpI •••••••••• E-29 



1.!)SrNt. ••••••••• t-Z7 
1.!)SPT •••••••••• t-30 
Ul-r?1A •••••••••• z-toz 
t.l'SL ••••••••••• t-64 
LlSl...\. •••••••••• £-62 
L.~ •••••••••• E-65 
I.l'st.T •••••••••• £-64 
L2SA ••••••••••• E-Q4 
L2SAA •••••••••• E-63 
LI'Slll' •••••••••• z....ss 
Ll'SaT •••••••••• z-6S 
Ml ••••••• ·-·· ••• E-99. 
MZ ••••••••••••• t~LOO 
l!A ••••••••••••• t-L40 
MD ••••••••••••• t-96 7 ?-100 7 !-LJ4 
MDPX. •••••••••• ?-96 
~ ••••••••••••• z~L~7 
MOV •••••••••••• t-19 
NC •• ~ •••••••••• £~95 
NOP •••••••••••• E~S 
O'R ••••••••••••• E-Zl 
OUT •••••••••••• t-109 
OU':i:DA •••••••••• t-110 
??ll.I.r.! ••••••••• t-39 
Ps ••••••••••••• z-sa 
:srn:r ..•.••••. 4-sz 
?SODO •••••••••• t-55 
a •••••••••••••• i~1~ 
!..\P.S ••••••••••• z-1os 
aJJJ. •••••••••••• E~toa 
il:lPA ••••••••••• t-107 
RDR.zi: •••••••••• t-105 
R.!lit ••••••••••• z~to 
!%"r'til.:t ••••••••• '£ .... 7-Z 
!:E:Cr: •••••••••• z-1 
~-'··•••••••••·!-106 
a~so ••••••••••• t-652 
4.llSCA •••••••••• z-sz 
J.PSar •••••••••• z~sz 
us1 ............ t-s:s 
Rl'Sl.d. •••••••••• t-55 
lPSlT •••••••••• t-56 
airsz •••••• :.~ •• z-sz 
A-""S:zA •••••••••• z-sz 
Rl'sz: •••••••••• z-s3 
i.l'S3 ••••••••••• z~35 
Rl'S~ •••••••••• z~S3 
il'S3T •••••••••• E-S6 
l.PSA ••••••••••• !~tas 
1PS7 ••••••••••• z-6o 
ll'S7A •••••••••• t-S9 
APSl'? •••••••••• £-61 
ll'Si'T •••• , •••••• !..Cl 
Rl'Sl. ••••••••••• t-60 
APSI.A •••••••••• z-sa 
IPSI.lt •••••••••• z-61 
APst.T •••••••••• t-60 
a:s. ••••••••••••• !~16 
J.Sl'll ••••••••••• z-10' 
ZLS?TN •••••••••• t-107 
A~.A ••••••••••• t-106 
~S% •••••••••• £-ll.S 
S%n:IPA ••••••••• t-l4S 
S4':rl:X •••••••••• z-o6 
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S'ET%.~ ••••••••• t-06 
s~•rnT •••••••• t-66 
SZ1'%:a' ••••••••• t-67 
s.c..rn ..••.••.• z-01 
S"E:tMA •••••••••• t-l4Z 
S!l'S?A ••••••••• t-45 
SZT'!MA ••••••••• t-148 
STI.O ••••••••••• t-lZl 
STI.l ••••••••••• z-LZl 
S7t.l ••••••••••• Z-L2l 
S'F!..3 ••••••••••• z-1...Zl 
sa ••••••••••••• ~~14 
SNSA ••••••••• - Z-l l.S 
S'NS.AJ:lA ••••••••• t-116 
S'NS3 ••••••••••• z-11a 
SNS4DA ••••••••• t-ll9 
SOP •••••••••••• z~t7 
SOPl ••••••••••• z-ZJ 
SI'!l •••••••••••• ~~L7 
S?!C ••••••••••• z-s 
S??H ••••••••••• z-1~ 
Sl"ntA •••••••••• z-11s 
S?!?ra •••••••••• z-11a 
S?nt'DA ••••••••• z-tl4 
S?!lrDl ••••••••• z~11: 
Sl'MDA ............ t-6 
S?H?J.Av ••••••••• z-7 
S?NA..DA ••••••••• z-Ll7 
S'.PN!DA ••••••••• z-tlD 
Sl'?JCDT ••••••••• t-t09 
S?O'tnA ••••••••• t-ll 
m .. ............ ~--t1 
~T •••••••••• t-31 
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READERS COMMENT FORM 

DOCUMENT TITLE: 

Your cormnents, accompanied by answers to the 
following questions, help us improve the quality 
and usefulness of our publications. If your 
answer to a question is "non or requires 
qualification, please explain. 

I-CW DID YOU USE TiiIS PUBLICATION? 

( ) AS AN INTRODUCTION TO THE SUBJECT. 
( ) AS AN AID FOR ADVt>.NCED KNOWLEDGE. 
( ) FOR INFORMATION ABOUT OPERA.TIN; PROCEDURES. 
( ) TO INSTRUCT IN A CLASS. 
( ) AS A STUDENT IN A CLASS. 
( ) AS A REFERENCE MA.NUAL. 
( ) OTI-iER 

~~~~~~~~~~~~~~~~~ 

PAGE DESCRIPTION OF ERROR OR DEFICIENCY 

FRCM: 

DID YOU FIND THE f'IATERIAL: 

. USEFUL .••.•.••..•.•••.••• YES ( ) NO ( 

. Cet-'IPLETE •••......•.•.•••• YES ( ) NO ( 

. AC CURA TE .....•...•••..•.. YES ( ) NO ( 

. WELL ORGANIZED .•.•.....•. YES ( ) NO ( 

. WELL WRITIEN .......•..•. YES ( ) NO ( 

·WELL ILLUSTRATED ••••..••• YES ()NO ( 

•WELL INDEXED .•..••••.•.•. YES ()NO ( 

·EASY TO READ .........•... YES ()NO ( 

•EASY TO UNDERSTAND .••.••. YES ()NO ( 

We would appreciate any other comments; 
please label each comment as an addition 
deletion, change, or error and reference 
page numbers where applicable. 

, 

(please be specific) 

.. 
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