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S i n g l e   p r e c i s i o n   i n t e g e r   d i v i d e   w i t h   3 2 - b i t   d i v i d e n d  - - - 117 
D o u b l e   p r e c i s i o n   i n t e g e r   d i v i d e  - - - - - - - - 118 
F l o a t i n g   p o i n t   d i v i d e  - - - - - - - - - - 119 
E x t e n d e d   p r e c i s i o n   f l o a t i n g   p o i n t   d i v i d e  - - - - - - 121  
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E x c l u s i v e   l o g i c a l  OR - - - - - - - - - - - 124 

C o n v e r t   f l o a t i n g   p o i n t   t o   1 6 - b i t   i n t e g e r  - - - - - - 126 
L o n v e r t   1 6 - b i t   i n t e g e r   t o   f l o a t i n g   p o i n t  - - - - - - 127 
C o n v e r t   e x t e n d e d   p r e c i s i o n   f l o a t i n g   p o i n t   t o  3 2 - b i t  i n t e g e r  - 128 

- " " "  
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1 SCOPE AND PURPOSE 

1.1  SCQK~. 'h is  standard dcfines the instruction set architccturc (ISA.) for airborne computers. It docs not define 
spccilic inlplcmcntation details of 3 computcr. 

1.2 Purnosc_. 7hc  p~~rposc of this doeumcnt is to cstahlish a uniform instruction sct architccturc for airborne 
colnputcrs which  shall bc uscd  io  Air Forcc avionic  wc;tpon  systcms. 

1.3 A~~l i t~a l i l i t v .  'I'his standard is intcndcd to bc uscd to dcfinc only thc ISA ofairbornc computcrs. System- 
uniquc  rcquirc~ncnts such as spccd.  wcight. powcr, additional input/output commands. and cnvironmontal 
opcrating charxtcristiss arc dcfincd i n  cllc computcr spccilication for cach computer. Application is  not restricted to 
any  pnrticular  avionic  function or speci!ic hardware implcnlcntation by this standard. Gcncrcllly, the ISA is 
applichlc to, and sh:dI  bc used  for, cornpulers Illat perfvrni such fiinctions as moderate accuracy  navigation, 
computed air  rclcasc  points,  wcapon  dclivcry.  air  rcndczvous, stores managcmcnt. aircraft guidancc, and aircraft 
management. This standard is nor  rcstrictcd  to implcmentations of "stantl-;donc" complltcrs such as a mission 
computcr or  a firc control cornputcr. Application to the cntirc rangc  of  avionics functions is cncouragcd such as. 
stability and control, display  processing and control, thrust managemcnt, and clcctrical  powcr control. 

1.4 Ecncfits. 'Thc expcctcd bcncfits of this standard ISA are thc  use and rc-use of available support software such 
as compilers and instruction Icvcl simulators. Other benefits may also be achicvcd such as: (a) rcduction in total 
support software  gained  by thc usc  of  rlic standard ISA for two or more computcrs in a weapon  system, and  (b) 
softwarc  dcvelopment indcpcndcnt of hardware developmcnt. 

I 

2 REFERENCED DOCUMENTS 
Not applicable. 

3 DEFINITIONS 

3.1 Accumulator. A rcgister  in the arithrnetic logic unit uscd for intcmmediatc storage, algcbraic sums  and other 
arithmetic and logical  rcsults. 

3.2 hddrcss. A numbcr which  identifies a location in memory  where information is stored. 

3.3 Arithmctic logic unit (ALU). That portion of hardware in the central processing unit i n  which arithmetic and 
logical operations arc pcrformcd. 

3.4 Avionics. All thc clcctronic and clcctromcchanical  systems and subsystcms (hardware  and softwarc) installed 
in an aircraft or attachcd to it. Avionics  systems interact with the crcw or other aircraft systcms in thcsc functional 
arcas: communications, navigation,  weapons  dclivery. idcntification, instnrmcntation, clcctronic warfare, 
rcconmissancc, flight control, cnginc control, power distribution, and  support  cquipmcnt. 

3.5 Rasc rcaistcr. Any gcncral  register  uscd  to providc thc basc addrcss portion of t l ~ c  dcrivcd address for 
instructions using thc base relative or basc relative-indcxcd addressing modes. 

3.6 m. Contraction of binary  digit: may be cithcr zcro or one. In information theory, a binary digit is cqual to 
one binary  decision or thc designation o f  one of two  possiblc  valucs or statcs of anything uscd to store or convcy 
information. 

3.7 I&&. A group of cight binary  digits. 

3.8 Ccntrvl Droccssing unit (CPU). That portion of a computcr that controls and  pcrforms the cxcclrtion of 
instructions. 

1 
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3.9 Control u n i t .  'Ihat portion of Ilardwrc in tllc C'PU that dirccts scqucncc of operations, interprets codcd 
instructions, and initiates proper  commands to other parts of thc computcr. 

3.10 Gcncrajqug!osc rceistcr. A rcgistcr h a t  n u y  l x  uscd for ;rrithmetic and logical opcrations, indexing, 
slrif'ting, inpu(.  output, and general storage of tcnlporary data. 

3.11 Index rceislcr. A rcgistcr  that contains ;I quanlity for modification of an atldrcss without pcrmancntly 
modifying thc addrcss. 

3.12 Inmt/oumut (l/O). Iha t  portion of a cornputcr which  intcrfhccs  to thc external world. 

3.13 Instruction. A program codc which  tclls thc colnputcr what  to  do. 

3.14 Instructicm counter (IC). A rcgistcr i n  thc CPU that holds thc addrcss o f  the  next instnlction to be cxccutcd. 

3.15 Instruction s g  a rch i t cc tu rcm.  The attributes of a digital computcr 3s sccn  by a machinc  (asscmbly) 
Ianguapc progratnn~cr. ISA includcs rhc  proccssor m d  input/output instruction sets, thcir formits, operation codcs, 
and addrcssing modcs; mcmov mana_gcmcnt and partitioning ifacccssible to  chu mnchinc l a n g ~ ~ & c  programncr; 
the spccd of acccssihlc  clocks: intcn-upt structurc: and the manner o f  use and format of all rcgistcrs and inenlory 
locations that may bc directly manipulated or tcstcd by a mxhinc languagc progrm. 'Ihis definition cxcfudcs the 
t i m  or specd of any opcration, internal computer partitioning, clcctrical and physical  organiz,1tion, circuits and 
conlponcnts of the computcr,  manufactl~ring technology, lncnloly organization, mcmory  cyclc  tinlc, and memory 
bus widths. 

3.16 Interrupt. A spccial control signal that  suspcnds the normal flow of the processor opcrations and allows the 
processor to  respond to a logically unrclatcd or unprcdictable event. 

3.17 Memory. ' h a t  portion of a computer that holds data and instructions and from  which  thcy  can be accessed at 
a latcr time. 

3.18 ODcration code COPCOm. That part of an instruction thnt  dcfincs thc machine opcration to be pcrformed. 

3.19 Orxrand.  That part of an instruction that spccifics the addrcss of the SOLIICC, thc addrcss of the destination, or 
t l~c  data irsclf  on  which the processor is to  opcrate. I 

3.20 Page rcaislcr. A register  which is uscd  to supply additional addrcss bits in pagcd  mcmory addressing 
schcmes. 

3.21 Prosrammcd  innut/outp\t (1'10). A type of 110 channel that allows program control of infunnation transfer 
bctween the  computer  and an  exrcrnal  device. 

3.22 Register. A dcvicc in thc  CPU for the temporary storage of one or morc words  to  facilitate arithmetical, 
logical, or transfer operations. 

3.23 Rcsistcr transfcr Inneuncc (lill.). A langua~c uscd to dcscribc opcrations  (upon registers)  which arc caused 
by the exccution of each instruction. 

3.24 Rcscrvcd. Must not be uscd. 

3.25 m. A framcwork for uwgc is defincd by  thc standard with particulars to  bc dcfincd by tllc application 
rcquircmcnts. 

3.26 W. A scqucncc  of lncmory  locations  in  which data may bc storcd and  rctriclcd on a last-in-first-out 
(1 .I  FO) basis. 

I 
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3.27 Back nointcr. A rcgistcr that points to thc last itcm on thc stack. 

3.28 Status word rcnistcr. A register whosc state is dcfincd by somc prior cvcnt wcurrcncc in thc computer. 

3.29 Word. Sixtccn bits. 

4 GENERAL REQUIREMEN13 

4.1 Ilota formats. Thc instruction sct  shall support 16-bit fixed point singlc prccision, 32-bit fixed point  double 
prccision, 32-bit floating point  and 48-bit floating poinr cxtcndcd prccision data in 2's complement rcprcscntntion. 

4.1.1 SJgk Drccision fixcd m i n t  data. Single prccision 16-bit fixcd point data shall  be represented as a 16-bit 2's 
complcmcnt integer numbcr with thc most significant bit (MS13) as thc sign bit: 

MSB LSB """""""""""""""""- 
I S 1  I """""""""""""""""- 
@ I  15 

Examplcs of single prccision fixcd point  numbers are shown in table 1. 

TABLE I. Sinnlc mccision  fixcd point numbers 

.................... 

I Integer I 1 6 - B i t  Hexadecimal Word I 

I 3 2 7 6 7  I 7 F F F  I 

I 1 6 3 8 4  I 4 0 0 0  I 

I 4 0 9 6  I 1 0 0 0  I 

I"""""-I"-"""""""""""- I 
I""""-."I""""""""""""" I 
I"""""-I""""""""""""" I 
I""""-"I""""""""""""" I 
I 2 1  0 0 0 2  I I"""""-I""""""""""""" I 
I I I  O 0 0 1  I 
I ----------- I""""""""""""" I 
I 0 1  O 0 0 0  I I"""""-I""""""""""""" I 
I -1 I F F F F  I I"""""-I""""""""""""" I 
I - 2  I F F F E  I I"""""-I""""""""""""" I 
I"""""-I""""""""""""" I 
I"""""-I""""""""""""" I 
I"""""-I""""""""""""" I 

I - 4 0 9 6  I F 0 0 0  I 

I - 1 6 3 8 4  I c o o 0  I 

I - 3 2 7 6 7  I 8 0 0 1  I 

I - 3 2 7 6 8  I 8 0 0 0  I 
.................... 

3 
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4.1.2 Double Drccision  fixcd m i n t  data.  Doublc precision 32-bit fixcd point data shall  bc rcprcscntcd as a 32-bit 
2's complcmcnt integer numbcr with  the most significant bit (MSH) of thc first word as the sign bit. 

MSB LSB 
"""""""""""""""""""""""""""""""""" 

I S 1  (MSH) I ( LSH) I 
................................... 

o 1  15 1 6  31  

Fxamplcs of machine representation for double precision  fixcd point  numbcrs arc shown in tablc II. 

TABLE II. Doublc Drccision  fixcd  Doint numbers 

"~"""""""""""""""""""""" 

I I n t e g e r  I 3 2 - B i  t Hexadecimal Word I 
I""""""""-I"""""""""""""- I 
I 2 , 1 4 7 , 4 8 3 . 6 4 7  I 7 F F F F F F F  I 
I""""""""-I"""""""""""""- I 
I 1 , 0 7 3 , 7 4 1 . 8 2 4  I 4 0 0 0 0 0 0 0  I 
I"-"""""""I""""""""""-""" I 
I 2 1  0 0 0 0 0 0 0 2  I I""""""-""I""""""""-""""" I 
I 1 1  0 0 0 0 0 0 0 1  I I""""""""-I""""-""""""""" I 
I 0 1  0 0 0 0 0 0 0 0  I I""""""""-I"""""""-"""""" I 
I -1 I F F F F F F F F  I I""""""""-I"""--""""""""""" I 
I -2  I F F F F F F F E  I I""""""""-I"""""""""""""- I 
i - 1 , 0 7 3 , 7 4 1 , 8 2 5  i c 0 0 0 0 0 0 0  I 

I - 2 , 1 4 7 , 4 8 3 , 6 4 7  I 8 0 0 0 0 0 0 1  I 

I - 2 , 1 4 7 , 4 8 3 , 6 4 8  I 8 0 0 0 0 0 0 0  I 

I""""""""-I"""""""""""""- I 
i""""""""-I"""""""""""""- I 
"""""""""""""""""""""""- 

4.1.3 Fixcd point oucrands. All operands for fixed point adds, subtracts,  multiplies  and divides are integer. A 
fixed point ovcrflow shall  bc dcfincd as arithmetic ovcrflow if thc rcsult  is grcatcr than 7FFF,, or less than 8000,, 
for single  prccision and greatcr than 7FFF FFFF,, or less than 8000 OOOO,, for double precision. 

4.1.4 Results on  fixcd point o ~ e r f l o ~ .  On fixcd point operations which c a w  ovcrflow, thc operation  shall  be 
performcd to complction as if thc MSDs are prcscnt and  thc 16 LSBs for single prccision or the 32 LSBs for  double 
prccision  shall bc  rctained in the  proper rcgistcr(s). Division by zcro shall produce a fixed point overflow and 
rcturn results of all zeros. 

4.1.5 Floatin2 m i n t  data. Floating point data shall be rcprcscntcd as a 32-bit quantity consisting ofa  24-bit 2's 
complcmcnt nlantissa and an &bit 2's complcmcnt  exponent. 

4  
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MSB  LSB MSB LSB 
.................................. 

IS1 Mant i s s a  I Exponent I """""""""""""""""""""""""""""""-"-" 
o 1  2 3  24 31 

Floating point  numbcrs  arc reprcscnted as a fractional mantissa times 2 raised40 the power of the exponent. All 
floating point  numbcrs  arc assumed nonnalizcd or floating point zero at thc beginning of a floating point  operation 
and thc results of all floating point  opcrations arc normalizcd (a normalizcd floating point number has the sign of the 
mantissa and Ihc next bit of opposite valuc) or floating point zcro. A floating point %CIO is defined as 0000 000016, 
that is, a zcro mantissa and  a zcro exponcnt (0Ol6). An extended floating point zero is defined as O000 O000 OOOO,,, 
that is, a zero mantissa and a 7ero cxponcnt. Somc examplcs of thc machine rcprcsentation for 32-bit floating polnt 
numbers  are shown in table III. 

TADLE III. 32-bit floating point  numbers 

........................ 

I I Hexadecimal   Notat ion I 
I Decimal Number I Mant i s sa  E X P  I I"""""""""""I-"""""""""""" I 
I 0.9999998 x 2 1 2 7  I 7 F F F   F F   7 F  I 
I"""""""""""I-"""""""""""" I 1 2 7  I 0 .5  x 2 I 4000 O0 7 F  I 
I"""""""""""I-"""""""""""" I 
I""""""""""""""""""""""" I 
I"""""""""""I-"""""""""""" 

I"""""""""""I-"""""""""""" 

4 I 0 . 6 2 5  x 2 I 5000 O0 o 4  I 

I 0 .5  x 2 I 4000 O0 0 1  I 

I 0 .5  x 2 I 4 0 0 0  O0 O0 

I 0.5 x 2 - 1  I 4 0 0 0  O0 FF 

1 

O 

I"""""""""""I-"""""""""""" 
I 
I 0.5 x 2 - 1 2 8  80 

I 
I 4 0 0 0  O0 I I"""""""""""I-"""""""""""" I 

I 0 . 0  x 2 1 O000 O0 00 I 
I"""""""""""I-"""""""""""" I 
I -1.0 x 2 I 8 0 0 0  O0 00 I 
I".""""""""""I-"""""""""""" I 

I""""""""""" 1"""""""""""- I 

O 

O 

I -0 .5000001  X 2 I B F F F   F F  80 I 

I - 0 . 7 5 0 0 0 0 1  x Z 4  I 9 F F F   F F  o4 I 
"""""""""""""""","""""""" 

4.1.6 Extended Drccision floating Doint data.  Extendcd floating point data shall be represented as a 48-bit  quantity 
consisting of a 40-bit 2's complcmcnt mantissa and an 8-bit 2's complcmcnt  exponent. Thc cxponcnt bits 24 to 31 
lay between thc split mantissa bits O to 23 and  bits 32  to  47. 'Ihc most significant bit of the mantissa is thc sign bit O, 
and thc lcast significant bit of the mantissa is bit 47. 

5 
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""""_"""""""""""""""""""""" 
I I  Mantissa I I Mantissa I 
I S 1  MS IExponentl LS I "_""""""""""""""""""""""""" 
o 1  23  24 31 32  47 

Somc examplcs of the machine rcprcmtation of 48-bit extcndcd floating point  numbcrs are shown i n  table IV. 

TABLE IV. 48-bit cxtendcd floating Doint numbers 

""""""""""""""""""""-""""""""""""" 
I I Hexadecimal  Notat  ion 
I I""""""""""""""""""""""" 

I""""""""" I""""""""" I"""-I"""""""""- 
I 0.5 x z~~~ I 400000 I 7 F  I O000 
I"""""""""1""""""""" 1"""""""""- 
I 0.5 x 2O I 400000 1 00 I O000 
I"""""""""1""""""""" I"""-I"""""""""- I I 

I"""""""""I""""""""" I""-"I"""""""""- I 

I Decimal  Number I Mantissa (MS) I Exp I Mantissa ( L S )  

I ------- 

I 0.5 x 2-1 I 400000 I FF I O000 I 

I 0.5 x 2 -lZ8 I 400000 I 80 I O000 I I"""""""""1""""""""" 
I -1.0 x 2 I"""""""""1""""""""" 
I -1.0 x 2 
I"""""""""I""""""""" 

I"""""""""I""""""""" 

I"""""""""1""""""""" 
I 0.0 x 2 I 000000 
I""""""""" I""""""""" 

127 

O 
I 800000 

I 800000 

I -1.0 x 2-1 I 800000 

I -1.0 x 2 -128 I 800000 
O 

I -0.75 x 2-1 I A O O O O O  

I """-1"""""""""- 

"""-1"""""""""- 

"""-I"""""""""- 

"""-1"""""""""- 

"""-1"""""""""- 

"""-1"""""""""- 

7 F  I O000 

00 I O000 

FF I O000 

80 I O000 

00 I O000 

FF I O000 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I """"-""""""""""""""""""""""""""""" 

For both floating point and extended floating point  numbers, an overflow is defined as an exponent ovcrflow and an 
underflow is dcfincd as as exponent undcrflow. 

4.1.7 Floating m i n t  oDcrands. All operands for floating point instructions must bc  nonnalizcd or a floating point 
zero. A floating point overflow shall be dcfined as cxponcnt overflow if the cxponcnt is grcatcr than 7FI6. The 
results of  an operation which causcs a floating point overflow shall be the largest positive nurnbcr if the sign of the 
resulting mantissa was positivc, or shall  bc the smallcst negative number if the sign ofthe rcsulting mantissa was 
negativc. Undcrflow shall be defined as exponent underflow if the  cxponcnt is  lcss than go,,. I h c  rcsults of an 
operation which causes a floating point undcrflow shall be floating point m o .  Scparatc  intcrrupts are set for 
overflow and undcrflow. Only the floating point instructions shall set the undcrflow interrupt. 

4.1.8 Tnlncation of floatinq noint rcsults. All floaring point rcsults shall bc truncatcd toward  ncgativc infinity. 

4.1.9 Rcsults of division. Thc sign of any non-zero rcmaindcr is the saine as the dividcnd for all division 
instructions: thc rcmaindcr is  only  acccssiblc for single  prccision inleger dividcs wi th  16 bit dividends and for  single 
prccision intcgcr diYides  with 32 bit dividcnds. 
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4.2  In.;t.twtion formats. Six  basic instruction formats shall support 16 and 32-bit instructions. 'Ihc opcration code 
(opcodc) shall normally  consist of the 8 most significant bits of thc instruction. 

4.2.1 mister-to-rcaistcr format. The rcgister-to-rcgister format is a 16-bit instruction consisting of an S-bit 
opcodc and two 4-bit gcncral rcgistcr (GIZ) fields that typically  specify a n y  of  16 gencral rcgistcrs.  ln addition, these 
fields may contain a  shift  count, condition code, opcodc extension, bit number, or the  operand for hnrncdiatc short 
instructions. 

MSB LSB 
"""""""""""""""""" 

I Opcode I G R 1  I G R 2  I 
"""""""""""""""""" 

O 7 8  11 12 15 

4.2.2 Jnstruction countcr rclativc format. The Instruction Counter (IC) Relative Format is a 16-bit instruction 
consisting of an 8-bit opcodc and an S-bit displacement ficld. 

MSB LSB 

I Opcode I Displacement  I 

O 7 8  15 

""""""""~""""""""" 

"""""""""""""""""- 

4.2.3 Raw relative fonnat. 
a 2-bit base  rcgistcr  field and 
of four different rcgistcrs. 

The base rclativc instruction format is a  16-bit instruction consisting of a  6-bit opcode, 
an S-bit displacement ficld. Thc base register (BR) field allows the designation of one 

MS B LSB 

I Opcode I BR I Displacement  I 

O 5 6  7 8  15 

, 
"""""""""""""""""" 

"""""""""""""""""" 

BR = O i m p l i e s   g e n e r a l  reg is te r  1 2  

BR 1 i m p l i e s   g e n e r a l   r e g i s t e r  13 

BR = 2 i m p l i e s   g e n e r a l   r e g i s t e r  14 

BR = 3 i m p l i e s   g e n e r a l   r e g i s t e r  15 

4.2.4 ßasc rclativc indexed fonnat. T h e  base relative indexed instruction format is a  16-bit instruction consisting 
of a  6-bit opcode. a 2-bit basc  register field, a 4-bit  opcodc extension and a 4-bit index register ficld. The base 
register (ßR)  field allows thc designation of one of  four  different basc rcgistcrs and the index register (KA) 
field  allows the designation of one of fifteen differcct index registers. 

7 
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MSB LSB 

I O p c o d e  I BR I 0 p . E ~ .  I R X  1 

O 5 6  7 a  11 12  15 

"""""-""""""""""""" 

""""""""""""""-"""" 

BR = O i m p l i e s   g e n e r a l   r e g i s t e r  12 

BR = 1 i m p l i e s   g e n e r a l   r e g i s t e r  13 

BR = 2 i m p l i e s   g e n e r a l   r e g i s t e r  14  

DR = 3 i m p l i e s   g e n e r a l   r e g i s t e r  15 

1 

R X  = O i m p l i e s  no i n d e x i n g  

4.2.5 I m c  instruction format. I h c  l u n g  Instruction I-~omint is a 32-bit instnlctiun consisting of an %bit opcodc, a 
4-bit  gcncral  rcgistcr ficld::t +bit  index  rcgisrcr fielcl and a 16-bit address ficld. 

MSB LSB 

I O p c o d e  I GR1 I R X  I 1 6 - B i t  A d d r e s s   F i e l d  I 

O 7 8  11 12  15   16   31  

'Typically, GR1,is onc of the 16 gcncrnl rcgistvrs on which the instnlction is performing the opcration. RX is onc of 
the IS gcncrA  rcgistcrs bcing uscd as crn index  rcaistcr. I h c  16-bit address ficld is either a fi111 16-bit memory 
addrcss or a 16-bit opcrand if UIC instluction spccifics  immcdiatc addrcssing. 

4.2.6 Imi-ncdintc opcodc cxtcnrion fntmat. 'Thc immcdiatc opcodc cxtcnsion format is a 32-bit instruction 
conristing o f  an & h i t  opcodc. a 4-bit gcncrnl  rcgisrcr field. a 4-bit opcodc  cxrcncion and a 16-bit data ficld. 
'FypkaIlj, CR 1 is on? of thc 16 gcncral  rcgistcrs  on which thc insmciion is pcrfmnhg i.i~c. opmtion. Op. Ex. is an 
opcodc  cxtcnsion. 

.................................... 

""""""""""""""""""""""""""""""""""- 

MSB LSB 

I O p c o d e  I G R 1  I 0 p . E ~ .  1 1 6 - B i t  I m m e d i a t e   D a t a  1 

O 7 0  11 1 2  15 16 3 1  

................................... 

""""""_"""""""""""""""""""""""""""" 

4.3 Addrcsrine modes. 'I'ablc V spccifics thc instntction word fonnat,  thc Ikrivcd Addrcss (DA). and  the  Ilcrivcd 
Operand ( ¡ )O)  for  cach addrcssing modc that shall be implcmcntcd. 7hc smnllcst addrcssablc memory  word is 16 
biis: hcncc. thc 1G-bit addrcss ficlds  allow direct addrcssing o f  61K (65,536) words. ?here is no rcstriction  on the 
location  of doublc word opcrands in memory. 

4.3.1 Rceictcr dircct (R). A n  addrcssing mode in which thc instruction  specified  rcgistcr contains l hc  rcquircd 
opcrand. (With rhc cxccption ofthis addrcss modc, I)/\ dcnotcs a ~nc~nory address.) 

4.3.1  Mcmoru dircct (I-)). An addrcssing tnodc in which thc instruction contains the memory address of tt?e 
operand. 

4.3.3 Memorv dircct-intlcxed (DX). An addressing modc in which the memory  nddrcss  of  the rcquircd operand is 
spccificd b,. thc s m  of h c  content of  an  indcx  rcgister and thc instruction sddrcss ficld. Iicgislcrs Ii1, R2, ..., 1115 
m;y  bc spccificd  for  indcxing. 

8 
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4.3.4 Mclnor\ irdirccr (I). A n  addrcssing modc in which  tllc  instruction spccificd mcmory iddrcss contains the 
address o f t l ~  rcquircd opcmtltl. 

4.3.5 bhvhm~nifirect \vith prc-indcxins (lx). An addrcssing modc in which thc sum  of thc  contcnt of a spccificd 
indcx rcgistcr and thc instr-uc:ion addrcss ficld is thc address ol'tlic addrcss o f  thc required opcrand. licgistcrs lil, 
122, ..., I215 n ~ n y  bc spccificd fur prc-indcxing. 

4.3.6 Itnmc(.!i;ttc lona (lbí). 'Ihcrc shall  bc t w o  methods of llnrncdiatc 1.ong addrcssing: onc which ;tllows 
indcxing ; t n d  o11c which doc.: IIOL 'Ille  indc\nhlc form of ilnnicdintc addressing if clcfincd i n  tnhlc V. I f  the 
spccificd  indcx  rcgistcr, I iX,  is not cqual to  zcro, thc contcnt of R X  is addcd to thc imnlcdiatc ficld to form thc 
rcquircd opcrand: othcrwisc the imnlcdiatc licld contains the rcquircd opcrnnd. 

4.3.7 l~nn1cdi:ltc short (IS). ,Zn addrcssing modc in which  tllc rcquircd (4-bit) operand is contained within thc (16- 
bit)  instructioll. l l w c  shall bc two mcthods  of Immcdiaw Short addrcssing: onc which intcrprcts tllc contcnt of thc 
immcdiatc fkld as positi1.c data. and a sccond  which intclprcts thc contcnt  ofimmcdiatc ficld as ncgativc data. 

4.3.7.1 Immcdiatc short msitiw (ISP). 'Ihc imnlcdiate opernnd is trcatcd as a positivc  intcgcr  bctwccn 1 and 16. 

3.3.7.2 Imncdintc  short  ncmtivc (ISN). 'J'hc ilnnlcdiatc opcrand is treatcd as n ncgativc  intcgcr  bctwccn 1 and 16. 
Its internal for111 shall bc a 2's complcmcnr, sign-cxtcndcd 16-bit numbcr. 

4.3.8 lnstrucrion countcr rclatiw (ICI<). 'I'his eddrcssing modc is uscd  for 16-bit branch instructions. The 
conrcnts ofthc instruction counter minus onc (¡.c., thc addtess of  thc currcnt instruction) is addcd  to thc  sign 
extcndcd &bit displaccmcnr  ficlci oftllc instruction. 'Ille sum  points to the  mcmory  addrcss to which control may  be 
transferred if a branch is cxcc~~tcd. This modc allows addressing w i t h i n  a mcmory  rcgion of SO,, to 7FI6 words 
rclativc  to  rhc addrcss of thc currcnt instruction. 

4.3.9 Ilasc rclativc (R). An addrcssing  modc  in  which thc contcnt of an instruction spccificd  base  rcgistcr is addcd 
to the %bit displaccmcnt ficld of thc (16-hit) instnlction. 'fhc displaccmcnt ficld is takctl to be a positivc numbcr 
bctwccn O and 255. Ihc sum  points to thc mcmol'y addrcss of  tlic  rcquired opcrand. This modc allows addrcssing 
within a mcmory  rcgion  of 256 words beginning at thc addrcss pointed to by the base  register. 

4.3.10 13nsc rclativc-indcxcd (13X). Thc sum of the contents o f a  spccificd  indcx  rcgister and a spccificd base 
rcgistcr is LIIC addrcss of tllc rcquircd operand. licgistcrs K I ,  R2, ..., 1115 may be spccified for indcxing. 

4.3.1 1 SDecial 6). Thc spccial addrcssing mode is uscd  whcrc  none of ihc  othcr addrcssing modcs arc applicable. 

4.4 Recisten and SUDDOrt fcaturcs. 

4.4.1 Gcncral rccistcrs. 'rhc instruction sct  shall support a minimum of 16 rcgistcrs (I20 through RIS). Thc 
registcrs  niay bc uscd as accumulators, indcx registers, basc  rcgistcrs, tcmporary opcrand mcmory, and stack pointers 
w i h  the following rcstrictious: 

a.Only registers K1, R2, ..., R15  may bc uscd  as  indcx  rcgistcrs (RX). 

b.Only  four  rcgisters, R12. R1 3, R14, and R15 may bc uscd as base  rcgistcrs  for instructions having thc 
lhsc Relativc address mode. 

c.Rl5 is the  implicit  stack pointer for tlic Push.-and Pop Multiple instructions (Opcode W,, and 9F,,). 

d.The gcncral  rcgistcrs arc noi in the  logical  mcmory addrcss space. 

i 

I 
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'nit gcncral rcgistcrs shall fimctionally appear  to bc 16 bits in  Icngth. For instructions rcquiring a 32-bit opcration, 
adjaccnt rcSistct's shall be concatcnatcd to form  cffcctivc  32-bit  registers. Instructions rcquiring 48-bit operation 
shall comxtcnate thrce adjaccnt rcgistcrs to form an cffcctivc 48-bit register. 

When rcgistcrs arc concatenatcd,'the rcgistcr specilicd by the instruction shall rcprcscnt thc  most stgirtcant word. 
' 1 1 ~  rcgistcr  sct wraps around, that is, R15 concatcnatcs with li0 for 32-bit operations and It15  conc;~tcnatcs with R0 
and li1 for 48-bit opcrations. 

4.4.2 Srmial rccistcrs. The instructions shall makc usc  of the following  spccial  rcgistcrs:  instruction counter, 
status word, fault  rcgistcr, interrupt mask, pending  intcrrupt rcgistcr, and input/output  intcrlupt  codc rcgistcrs. 

4.4.2.1  Instruction countcr (IC). A 16-bit rcgistcr  uscd  for  program sequencing. It  allows instructions within  a 
rangc of 65,536 words t o  bc cxccuted. It  is external to thc gcncral  rcgistcrs. It  is saked i n  mcmory  when  an intcrrupt 
is serviced. 

4.4.2.2 Status word 0 .  The instruction sct shall rcfcrcnce a 16-bit status word rcgistcr whosc state is dofincd by 
solne plior cvcnt occurrcncc in thc  computer. 7hc figure  below indicates thc format for  thc SW with the fhllowing 
paragraphs describing thc meaning of the Condition Status (CS) field,  rcscrved bits, thc I'roccssor Statc (I'S) field, 
and thc Address Statc (AS) field. 

""""""""""""""""""""""""""""""""""- 
I CS I Reserved I PS I AS I """"""""""""""""""""""""""""""""-"" 

O 3 4  7 %  11 12 15 

CS Hits: A four-bit ficld (birc, O through 3) of the status word  shall be dcdicatcd to instntction rcsults (Le., 
instruction status bits)  and  is dcfincd as condition status (CS). ßits O, 1, 2, and 3 shall be 
identificd as C, P, Z, and N, rcspcctivcly, and  thcir meanings arc given by thc following  register 
transfer dcscription: 

C = (CS), = 1 if result gcneratcs a carry  from an addition or no borrow  from  a subtraction 

P = (CS)1 = 1 if result is greater than (zero) 

Z = (CS), = 1 if result is equal  to (zero) 

N = (CS), = 1 if  rcsult is less than (zero) 

Reserved Bits: ßits 4 through 7 of  the  status word shall be reservcd. 

PS Bits: A four-bit field (bits 8 through 11) of thc status word  shall bc dcdicatcd to the proccssor state (PS) 
code. Thc code valuc dcfincd by thc PS shall bc uscd for the following  two  functions: 

For irnplemcntations which includc the memdry  access  lock fcaturc of thc expandcd memory 
addrcssing option (SCC paragraph 4.5.2.2), PS shall dcfinc the mcmory  access key codc for all 
instructions and  operand rcfcrcnccs to mcmory. Itcfcrcnccs to mcmoly during  the  intcrrupt 
rccognition scqucnce for  vcctor tablc pointer fctchcs and linkagc/scrvicc paramctcr storc/read 
rcfcrcnccs shall not usc PS to definc  thc memory  acccss kcy codc, but shall  usc an implied PS = O  
value. 

PS shall dctcnninc  the Icgal/illcgal critcria  for  privilcgcd instructions. Whcn FHj = O and a 
privilcgcd  instruction cxccution is attcmptcd, lllc instrwtion shall bc lcgal and shall bc cxccutcd 
pmpcrly'as  dclincd. Whcn l'Sb0 and a privilcgcd instruction cxccution is attctnptcd, the 
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instruction shall be illegal,  shall be  aborted,  and  the privilcgcd instruction fault bit in the fault 
rcgistcr shall be Sct to one. 

AS bits: A four-bit ficld (bits 12 through 15) of thc stnlus word  shnll  bc dcdicntcd to the addrcss state (AS) 
codc. For implcmcntations which do  not includc the cxpandcd mcmory addrcssing option, an 
address statc fault shall  be Scncratcd for any opcration which attcmpts to modify AS to a non-zero 
valuc. For  implcmcntations which inclutlc Ihc cxpandcd rncmory addressing option, AS shall 
define thc group  (pair) of pagc rcgistcr sets to be  uscd for all instruction and opcrand refcrenccs 
to mcmory. Rcfcrenccs to  mcmory during thc interrupt rccognition scqucncc for  vector table 
pointer fctchcs and service paralnctcr load rcfcrcnccs shall not usc AS to dcfinc thc  operand page 
register set, but shall use an implied AS = O  value. ' I l~c linkage paralnctcr store rcfcrcnccs sllall 
use thc AS field of thc ncw status word. For partial implcmcntations which includc less than 16 
groups of pagc rcgistcr scts for thc cxpandcd mcmory addrcssing option (sec paragraph 4.5.2.3), 
thc addrcss m t c  fault bit in t l ~ c  fault rcgistcr (Frl1) shall bc sct to one if any opcration  attcmpts 
to establish an AS valuc that is not implcmcnted. 

4.4.2.3 Fault rccistcr (IT). 'Ihc fault rcgistcr is a 16-bit rcgistcr uscd  for indicating machmc error conditions. The 
logical OR of the fault rcgistcr  bits  is  uscd  to gcncrate the machinc crror intcrrupt. Thc fault rcgistcr shall  bc  rcad 
and clcarcd by an X I 0  instruction. If  a particular fault bit is not  implcmcntcd, thcn the bit shall be set to zcro. Tlle 
fault bits shall bc assigned as specified in thc following: 

O 1 2  3 4 5 6 7 8 9 1 0 1 1  1.2 1 3 1 4 1 5  

I MEMORY I P A R I T Y  I 110 (SPARE1 I L L E G A L   ( R E S .  I B I T E  I 
IPROTECT I I I I I I  i 

"_"""""""""""""""~""""~""""""""""""""~ 

_"""""""""""""""""""""""""""""""""""~ 
The  bits shall have the following meaning when  set to  one (1): 

Bit O: CPU Mc~nory Protection Fault.  The CPU has encountered  an access fault, write protect  fault, or 
exccutc protect fault. 

Bit 1: DMA Memory Protcction Fault. A DMA dcvicc has encountered an access fault or a write 
protect fault 

Bit 2: 

Bit 3: 

Bit 4: 

Bit 5:  

ßit 6: 

nit 7: 

Bit 8: 

Bit 9: 

Memory Parity Fault. 

PIO  Channel Parity Fault. 

DMA Channel Parity Fault. 

Illegal ]/O Command  Fault. An attempt has  been made to cxccutc an unimplemcntcd or rcscrved 
110 command. 

PIO Transmission Fault.  Other V0 error chccking devices, if used, may be ORcd into this bit to 
indicate an  error. 

Spare. 

lllcgal Address Fauauit. A mclnory location has bccn addrcsscd which is not  physically present. 

lllcgal Instruction  Fault. /?n attempt has  bccn  rnadc to cxwutc  a rcscrved codc. 
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IN 10: Pr¡\ ilcgcd  Instruction Fault. An attcmpt lias  bccn  madc  to cxccutc n privilcgcd instrimion with 
PSk o. 

13it 11: hddrcss Statc Fault. An attcmpt has  bccn madc to cstablish  an AS valuc  for  an  unimplcmcntcd 
pagc  rcgister  sct. 

Rit 12:  Rcscrvcd. 

Rit 13: Built-in 'rest F'ault. Ilardwarc built-in tcst cquipmcnt (BI'I'E) error has bccn dctccted. 

Rit  14-15: Spxc RITE. 'llicsc bits arc for usc by thc dcsigncr for  ftiturc dcfining (coding.  ctc.) thc IWTE 
error which is dctcctcd. Illis C;III bc uscd  with 1Nt 13 to give a more complctc crror dcscription. 

4.4.2.1 Intcrru?t mask W K ) .  Thc  intcrlupt mask rcgistcr is softwarc controllcd sud contains a imsk bit for cach 
of thc systcm intcrrupts. 'lhc intcrrupt  slstcm is dcfincd in paragraph 4.6. 

4.4.2.5 Pcndins i ~ u c r r t ~ ~ ~ t  rceistcr (Pl). The pending illtcrnlpt rcqucst  rcgistcr is sofhvarc  and hardwarc controllcd 
and contains tlzc pcnding intcrruprs that arc attcmpting to  vcctor thc illslruction countcr. A pcnding intcmyt is set 
by a syctcm intcrrupt signal. 'lhc pcnding intcrrupt bit that gcncratcs thc intcrrupt rcqucst is clcarcd by hardware 
action dtlr-ing thc inrcrrupt proccssing prior to initiating softwarc at Ll1c addrcss dcfirlcd by dlc new IC valuc. 'lhe 
rcgibtcr  may  be  set, clcarcil, and  rcad b y  the 110 instructions. 

4.4.2.6 Inout/otm)ut intcrrupt code rccisrcrs (lOlC)(ontionall. I h c  input/output  intcrnlpt  codc rcgistcrs, if 
implcmcntcd. arc used to indicatc  which  ch;mncl gcncratcd the input/output  intcrlupt.  One rcgistcr is assigned for 
cach of the two input/output intcrnlpts. Each  rcgistcr is sct by hardu arc to rcflcct thc addrcss of the hi>hcst priority 
channc'l  rcqucsting that lcvcl of intcrrupt. Thc addrcss shall bc OO,, for clmncl numbcr O, OF,, for channcl numbcr 
15, 7F16 forchanncl  numbcr 127, ctc. 'l'hc IOJCs shall not bc altcrcd mcc thc intcrrupt scqucncc has  comrncnced 
until  thcy  arc read by  an 110 instruction. 

MSB LSB """""""""_"""""""""""~""~"" 
I Spare I Channel Code I ""_""""""""""""""""""""""" 
O 7 8  15 

4.4.2.1 

4.4.2.8 

Pagc  repistcrs (ontianal). Up to 256  sixtccn bit rcgistcrs for optional expandcd memory addressing. 

Mcmorv  fault status reeisrcr (MFSR) (ontional). 'nie memory  fault status rcgistcr  provides thc page 
rcgistcr  sclcction dcsignators associntcd  with  memory  faults. The pagc  rcgistcr dcsignators (bclow) capturcd by the 
MFSR are valid for thc memory  rcfcrcncc causing the fault. 

""""""""""""""" 

I LPA I RESERVED 1101 AS I 

o 3 4  10 11 12 15 
""""_""""""""""~ 

IPA: Address of page  rcgistcr  within the set. 

RESERVED: Must not be used. 

IO: Instnrction/opcrand pagc set selector (1 = instruction). 

AS: Addrcss of sclcctcd group. 

13 
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4.4.3 M. lllc  instruction sct shall support a stack  mccllanism. l h e  operation of thc stacking  mcchanisln  shall 
bc such thnt Lhc "last-in, first-out" conccpt is t~sctl for adding itcms to the slack and thc Stack  I'ointcr (SP) rcgistcr 
always contains thc mcmory addrcss whcrc thc last  item is storcd on thc stack. 'lhe stack provides for ncstcd 
subroutinc linkagc  using rcgistcr 15. 'l'hc stack shall also rcsitlc in  a uscr dcfinccl rncmoly arca. 'I'wo instructions 
shall  usc  rcgistcr numhcr 15 (1215) as thc implicd systcm  stack pointcr: l'us11 hlllltiplc rcgistcrs, PSHM (sec page 
S7), and Pop hlultiplc vcgistcrs, POPM (scc p g c  77). 'I'hc  stack oxpands  lincarly toward zero ;IS itcms arc added to 
it. 

Two instructions. Stack IC and Jump to Subroutine. SJS (see pagc 68), and Unstack IC and 12ctuI-n fronl Subroutine; 
URS (sec p a y  69). allo\v thc  programmer  to  spccify  any  of  thc I6 gcncral registers as the stack pointcr. ' 1 7 1 ~  mcrnory 
block  immcdi;ltcly prcccding thc stack arca rnay  bc protcctcd (by uscr using Inclnory protcct I Z , \ M ) ,  thus providing 
a means of  knowing (mcn~orp protcct interrupt) when thc stack  limit is cxcccdcd. 'Ihc stack  shnll be addtesscd by 
the Stack IC and Jump to Subroutinc, Unstxk IC and IZcturn from Subroutinc, l'us11 Multiplc, ml 't'op Multiple 
instructions. 

4.3.4 Prcxcssor  initialization. 

4.4.4.1 Prnc.cssor  rcsct stag. Tablc VI dcfincs thc proccssor  rcset state: 

Reoister/Device/Function - C o n d i t i o n   A f t e r   R e s e t  

I n s t r u c t i o n   C o u n t e r  
S t a t u s  Word 
F a u l t   R e g i s t e r  
P e n d i n g   I n t e r r u p t   R e g i s t e r  
I n t e r r u p t  Mask R e g i s t e r  
Genera l   Reg, is te rs  
I n t e r r u p t s  
T imers  A i3 B 
Page R e g i s t e r s  
Page R e g i s t e r s  AL F i e l d  
Page R e g i s t e r s  W F i e l d  
Page R e g i s t e r s  E F i e l d  
Page R e g i s t e r s  PPA f i e l d  
Memory P r o t e c t  RAM 
S t a r t  Up ROM 
DMA Enab le  
I n p u t   D i s c r e t e s  
T r i g g e r  Go I n d i c a t o r  
D i s c r e t e   O u t p u t s  

A l  1 z e r o s  
All zeros  
All z e r o s  
All z e r o s  
A l  1 z e r o s  
I n d e t e r l i t i n a t e  
D i s a b l e d  
S t a r t e d  and a l l   z e r o s  ' 
Group O enab led  ' 
AI] z e r o s  ' 
Zero ' 
Zero 
E x a c t   l o g i c a l   t o   p h y s i c a l  ' 
D i s a b l e d   a n d   a l l   z e r o s  ' 
Enabled 
D i s a b l e d  ' 
I n d e t e r m i n a t e  ' 
S t a r t e d  ' 
AII z e r o s  

I f  i m p l e m e n t e d   ( o p t i o n a l )  * Main Memory G l o b a l l y   P r o t e c t e d  

4.4.4.2 Powcr un. Upon applicaltion of  powcr, the proccssor  shall cnter tlic  rcsct statc, thc normal powcr up 
discrctc shall  be  set (if implcmcntcd), and cxccution  shall  bcg'in. 

I 
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follows.  1:ffcctivcly. a one is autotnatic:dly  addcd to thc kas1 significant  hit  of thc timcr. nit fiftccn is thc  lcast 
significant  bit and shall  rcprcsellt the spccificd incrc~ncnt valuc of that timer, i.c.. citllcr 10 or 100 microscconds. A n  
intcrr~.~pt rcqucst is gcncratcd whcn a timcr incrclncnts from H W 1 6  to  OOOO,,. hficr power up, ifthc timers are not 
loaded by  softwarc,  thcn  an interrupt rcqucst is gclrcratcd after 65,536 counts. A sanlplc of the 16-bit counting 
scqucncc (shown i n  hcx) is 0000, 0001, ..., 7FFF, 8000. .,., FFFF, 0000, ..., . At  systcm  rcsct o r  powcr up, thc timcrs 
arc illiri;llizcd in accotdancc with pmgraph 4.4.4.1. ' I l~c  timcrs arc haltcd when 21 b!cakpoint, BPI' (sec  pagc 138), 
instruction is cxccutcd and Lhe console is connccted. 

4.5 Mcmorv. 

4.5.1 Mcmorv  addressing. The instruction set shall usc 16-bit logical addrcsses to providc for  refcrcncing of 65,536 
u~ortls. When the expandcd mcrnory option (sec paragrilph  4.5.2) is not implerncntcd, physical addresses sl1nll equal 
logical  addresses. 

4.5.1.1 Mcmorv addrcssine arithm&. Arithmctic pcrformed on memory logica! addrcsscs shall be modulo 
65,536  such that refcrcnccs  to thc maximum  logical addrcss of IT'lT',, plus 1 shall be to logical addrcss OOOO,,. 

4.5.1.2 Memorv addrcssinr boundarv constraints. Thcre shall be no odd or cvcn  mcmory address boundary 
constraints. 

4.5.2  I:,xoandcd m c m w  nddrcssinrr~c,r,tional2. If  used. thcn expandcd  memory auarcssing shall bc pcrformed via 
a mcnlory  paging schclnc as dcpictcd i n  figurc 1. 'I'hcre shall bc a maximum  of 512 pase rcgistcrs in thc page  file 
(not in logical  mcmory  spacc). Ihcsc shall functionally  be parritioncd into 16 groups with 2 sets  pcr group and 16 
page rcgistcrs pcr sct. Within a group,  one set  shall  bc dcsignatcd ibr instruction rcfcrcnces and thc o t lw set for 
operand refcrcnccs. Ihc pagc six shall bc 4096 words  such that onc sct o f  16 pagc  rcgistcrs  shall bc capablc  of 
mapping 65,536 words dcfincd by a 16-bit logical addrcss. Ihc pagc group shall be  sclcctcd by thc  +bit Address 
Statc (AS) field ofthc Status Word (SW). Ihc instmction/operand set  within thc group shall be sclcctcd  by the 
hardware that diffcrcntiatcs bctwccn  instrucrion and  opcrand mcmory  rcfcrcnces. 1 1 ~  4 most significant bits of any 
16-bit logical addrcss shall sclcct the pagc rcgisrer within that set. ' 1 7 1 ~  S-bit  Physical Page Addrcss (PPA) within the 
pagc  register  shall be concatcnatcd with thc 12  lcast  significant bits of  tlic  logical address to  form a 20-bit physical 
addrcss, allowing addressing of 1,048,576  words of physical  memory. 

4.5.2.1 G. During instruction and  operand rcfcrcnccs to memory, the addrcss state (AS) ficld of the 
status word  shall bc used to designatc the page filc group. During an interrupt rccognition sequence, the operand sct 
of group zero shall be used  for  vector  table and pointcr.rcfcrcnces to memory. 

4.5.2.2 Paw rccistcr  word  format. f i c h  page rcgistcr shall bc 16 bits. The figurc  bclow indicatcs the format for 
the pngc  register  words  with thc following paragraphs describing tllc  mcaoing of thc acccss  lock (AL) ficld, the 
cxccucc protcct (E) bit, the write  protccf  (W)  bit,  rcscrvcd  bits,  and the Physical Page Addrcss (PPA) ficld. 

................................... 

I AL I E/W/ Reserved I PPA I 
................................... 

O 3 4 5  7 8  15 

AL Field: The acccss  lock and kcy fcaturc is optional if cxpandcd memory addressing is implcmcnted. If 
the access  lock and key feature is not implcmcntcd, thcn thc AL ficld  shall  always bc m o .  If  it is 
implcmcntcd, tlicn a 4-bit field (bits O through 3) of  cach  pagc  rcgistcr  shall contain thc access 
lock (AL) code for the associated  pagc  rcgistcr,  which shall bc uscd wilh the access  kcy codcs to 
detcrnlinc ~ C C C S S  pcrrnission. 'Ille acccss  kcy codcs may bc supplicd by cithcr thc status word or 
thc D M A  channcl. For cach of thc possiblc 16 values of  thc AL codc, access  shall be  pcrmittcd 
for thc rcfcrcncc according to tlblc VlI. 
Kcfcrcnccs supplying a11 unacccptablc acccss kcy codc shall  not  modify  any  memory  location or 
gcncral rcgistcrs and an  acccss  fault shall be gcncratcd. An  acccss fadt rcsulting  from a CPU 
rcfcrcncc attcmpt shall set fault rcgistcr bit O to causc a machinc crror  intcmtpt. An acccss fault 

15 
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FIGURE 1. FxDandcd  mcmorv mao~ine diagram 
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1'ABI.E VII. A l .  codc to  access kcv manning 

AL Code Acceotable   Access  Kev Codes 

O 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

resulting from a DMA attempt shall set fault register bit 1 to cause a machine error interrupt. 
Note that the access  lock and key codcs  defined in thc above table have the following 
characteristics: 

a.An  acccss l ock  code  of F,, is an "unlockcd" lock codc and allows  any and all  access 
kcy codcs to be acceptable. 

b.An access kcy code  of O is a "master" key code  and is acceptable to any and all access 
lock codes. 

c.Acccss key codes 1 through E,6 are acceptable to only their own "matched" lock code 
or thc "unlocked" lock code of F16. 

d.An  access  key code of F,, is acceptable to only the "unlockcd" lock code of FI6. 

For instruction page rcgister scts only, bit 4 shall be  defined  as the E bit and shall dctcrmine  the 
acccptablc/unacceptable  critcria for  read rcfercnccs for instruction fetches. When E= 1, any 
attempted instruction read rcfcrcncc dcsignating that associatcd pagc rcgistcr shall be terminated 
and an cxccutc protect  fault shall bc generated. An cxccutc protect fault shall sct fault register bit 
O to cause a  machine error intcrrupt. 

For  operand page rcgistcrs only, bit 4 shall be defined as thc W bit and shall dctcrmine the 
acceptablc/unacccptnblc  critcria for  writc rcfcrcnccs. When W = 1, any attcmptcd write reference 
dcsignating that associated pagc rcgistcr shall  not  modify  any mcmury location and a write protect 
fault shall  bc gcncratcd. A writc protect fault rcsulting from ;I CPU rcfcrcncc attempt shall sct 
fault register bit O to causc a mxhinc m o r  intcrmpt. A writc protect fault resulting from a DMA 
rcfcrcncc  attcmpt shall set fault registcr bit 1 to causc a machjnc crror interrupt. 

Rcscrvcd ßits: nits 5 through 7 of  all  of thc pq,c rcgistcrs shall bc  rcscrvcd and shall always be O. 

17 
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l'PA Ficld: An eight-hit ficld (bits 8 through 15)  of cach  pagc  rcgistcr  shall  be dcdicatcd to thc physical  page 
addrcss which is uscd  to dcl tnc thc physical address as depicted in figure 1. 

4.5.2.3 Partial implcmcntntion< nf crnandcd mcmory addrcs ra .  A givcn implcmcntation of this standard may 
includc a pminl implcmcntation of thc cxparldcd addressing option.  That partial inlplcmcntation may use 2,4, or 8 
groups of pagc rcgistcr; as follows: 

Number o f  Grows AS G r o w  Codes 

2 
4 
8 

O and 1 
O t h r o u g h  3 
O t h r o u g h  7 

Within any hl1 or partial implcmcntation, the lock fcature may or may not be included. 

4.5.3 Mcmorv Daritv  (ontional). If uscd, thcn bit 2 in t l ~ c  fault register shall be set to indicate a memory parity 
error. 

4.5.4 blcmorv block  Drotcct tootiona-. If used, shall  be as dcscribcd by thc input/output instructions. For 
operations which contain multiplc rncnlory rcfcrcnces, cach store operation shal! be as defined by thc memory 
protcction for that spccific  mcmory address. 

4.5.5 Ilcfcrcnccs to uninmlcmcntcd mcmorv. Attcmptcd access to physical addresses which are not  hnplcnlcnted 
shall gcncratc an  illcgal address fault and shall causc the rcfcrcncing action to terminate. An  illcgal address fault 
shall  set fault register bit 8 to cause a machine error interrupt. 

4.5.6 Start I ID  ROM (ontional). If  uscd, tllc start  up read  only  mcmory (ROM) address rangc shall be contiguous 
starting from address O up to a maximum of  65,536, as rcquircd by the systcm application. Wllcn the  start  up ROM 
is enablcd, if an 110 or CPU store function is cxccutcd whosc address is within thc start up ROM, then the store is 
attempted into thc main mcrnory. Whcn thc start up KOM is enabled, if a rcad function (instruction or operand) is 
executcd from cither I l 0  or the CPU whose address is to the start  up KOM, then the read  shall  be from thc start up 
ROM. When disabled, thc start up ROM cannot be  acccsscd. 

4.5.7  Rcservcd  mcmorv locations. Locations 2 through lF,, arc reserved. Locations 20,, through 3F,, are used 
by thc hardwarc and thc stored program  as dcfincd by pble VIII. 

4.6 IntcrruDt control. 

4.6.1. Intcrnmts. The instruction sct shall support  a minimum ofsixteen (16) interrupts as  shown  in table VIII. An 
intcrmpt requcst may occur at any timc; howcver, the intcrrupt processing must wait until thc currcnt instruction is 
complctcd. An cxccption to this is the Movc Multiplc Word which  may  bc intcrmpted  aftcr each singlc word 
transfcr. ?IC ovcrall proccdurc for acccptancc of, rcsponding to, and processing of an intcrrupt shall be as 
illustratcd by the flow chart of figure 2. 

4.6.1.1  IntcrruDt accmtance. T h e  interrupt system  shall  havc the capability to acccpt extcrnal and  internal 
interrupts. Figurc 2 indicates the rclationship between thc interrupt signals, the pending  intcrntpt register, the 
intcrrupt mask rcgistcr, thc priority control logic; thc softwarc controllable/acccssiblc signals and thc fundamental 
communications bctwccn the intcrrupt systcm and the CPU. 

4.6.1.2 lntcrnlut softwarc control. Software shall  be able to input from or output to the intcrrupt mask rcgistcr as 
wcll as thc pending intcrmpt rcgistcr. Also, softwarc shall  be able to disallow  rccognition  of intcrrupts via the 
"disahlc intcrrupts" signal (without  inhibiting  intcrnlpt acccpk3ncc into the pending  intcrrupt rcgistcr) and to allow 
rccognition of intcrrupts via thc "cnablc  intcrrupts" signal. 'Ihc disabling shall not allow any intcrrupts  aftcr  the 
beginning of  thc disable instruction. Ille CI'U's intcrnlpt scrvicc hardwarc shall continue to "disablc intcrrupts" for 
onc instruction alicr  thc Enablc Intcrrupts instruction has complctcd. Full descriptions of thc intcrrupt instructions 

I 
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'I'ABIX VI11. lntcrnmt dcfinitions 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

......................................... 

I I I I n t e r r u p t  I I n t e r r u p t  I I 
I I I n t e r r u p t  I L i n k a g e  I S e r v i c e  I I 
I I Mask I P o i n t e r  I P o i n t e r  I I 
I I n t e r r u p t  I B i t  I A d d r e s s  I A d d r e s s  I I 
I Number I Number I (Hex )  I (Hex )  I I 
I - - - - - - - - - - - I""""""I"""""-  I""-"""I""""""""""""""" I 

O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

O 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1 4  

15 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

20 

22 

24 

26  

28 

2A 

2c  

2E 

30  

32  

34  

36  

38  

3A 

3 c  

3E 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 1  

23 

25 

27 

29 

26  

2D 

2F 

3 1  

33 

35 

37 

39  

38  

30  

3 F  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 

Power Down (canno t   be   masked1  
o r   d i s a b l e d )  I 

M a c h i n e   E r r o r   ( c a n n o t   b e  I 
d i s a b l e d )  I 

S p a r e  I 

F l o a t i n g   P o i n t   O v e r f l o w  I 

F i x e d   P o i n t   O v e r f l o w  I 

E x e c u t i v e   C a l l   ( c a n n o t   b e  I 
m a s k e d   o r   d i s a b l e d )  I 

F l o a t i n g   P o i n t   U n d e r f l o w  I 

l i m e r  A ( i f  i m p l e m e n t e d )  I 

S p a r e  I 

T i m e r   B  ( i f  i m p l e m e n t e d )  I 

S p a r e  I 

S p a r e  I 

I n p u t / O u t p u t   L e v e l  1 I 
( i f  i m p l e m e n t e d )  I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

S p a r e  

I n p u t / O u t p u t   L e v e l  2 
( i f  i m p l e m e n t e d )  

S p a r e  

N o t e s :   I n t e r r u p t   n u m b e r  O h a s   t h e   h i g h e s t   p r i o r i t y .   P r i o r i t y   d e c r e a s e s  
w i t h   i n c r e a s i n g   i n t e r r u p t   n u m b e r .  
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INTERRUPT EARDWARE 
RESPONSE RESPONSE I "  s o m w  - 

1 I 
I 

LOGICAL 
AND FCNCTION 

GENERATE BIGHEST 
PRIORITP INTERRDPT 

GENERATE 
INTERRWT 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 

AUTOMATICALLY VECTOR Tfl 
DISABLE ,*m..,.. e.* ..... , * * . o  . .O" 

INTERRUPT ROUTINE : 
I 
I 

0 
0 . + INTERRUPT 

r" RESET  PENDING 
INTERRUPT 

REGISTER BIT 

FIGURE 2. IntcrruDt svstcm flowchart 
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arc givcn in thc  input/output instruction rcpcrtoire. 

4.6.1.3 lntcrnlnt Drioritv dcfinitioa. ' k c  priority dcfinitions of thc intcrrttpts and thcir rcquircd rclntionship to 
thc intcrrupt mask and interrupt pointcr addrcsscs m illustratcd i n  tablc L'[I l ,  Intclwpt Ikfinitions. l'hc powcr 
down intcrrupt sl~all  initiate thc powcr down scq~~cncc and cantlot be r~laskcd or tlisahlcd tluring 11orrnal operation 
of thc computcr. l h c  cxccutive  call intcrmpt, uwd lvith  tlic Ilranch LO ftxccutivc inslructinn, 1 3 1 - 3 ,  (sec pagc 62) also 
cannot hc maskcd or disablcd. 'lkc machinc error  intcrrupt  cannot bc disablcd  but  cat1 bc maskcd during noma1 
opcration of thc  computcr. All orhcr intcrnlpts cat1 bc disablcd and msskcd. lf a floating point o\.clll~tw/undcrflow 
oc fixed point ovcrflow condition occurs, tlicn thc instruction gencrating that cocdition shall  bc i:~tcrruptcd at its 
complction if t l ~  intcrnlpt is unm;akcd and cnablcd. 

4.6.1.4 Intcnmt vectoring  mcchanism. ' k l x  vcctoring  mcchanisru shall bc as il1ustr:ltcd on figurc 3. For each 
intcrrupt tlicrc  sh;lll bc two fixctl mcmorp  locations i n  1hc "wctor tablc": (1) tlic  first  mcmory  location (Ihkagc 
I'ointcr)  shall  bc dcfincd as thc addrcss of where to storc thc currcl1L (old) state o f  Lhc computcr (¡.c., "old interrupt 
mask", "old status \vord", and "old instruction cowtcr");  and ( 2 )  the sccond mctnory location (Scrvicc Pointcr) slull 
bc dcfincd as the addrcss of t l~c  next (ncw) statc ofthc computcr (i.c.. "ncw intcrrupt mask", "nc'w status word", and 
"ncw  instruction  countcr"). Rctumiug from interrupts may l x  xcomplishcd by exccuting the Load Status 
(l.Sl~/l~Sll) instruction with thc valuc/addrcss of tllc Ihkagc l!ointcr for an addrcss ficld. 

""""""" """"""""" 

I n t e r r u p t  O-->l Linkage  I------>! O l d  I n t e r r u p t  I \ 
I P o i n t e r  O I I Mask I \  

I S e r v i c e  I--- [ O l d   S t a t u s  I \ Computer 
I P o i n t e r  O I I I Word I > s t a t u s  at 

I n t e r r u p t  l-->I Linkage I I I O l d  Ins t ruc .  I / i n t e r r u p t  
I P o i n t e r  1 I I I Coun te r  I /  

I S e r v i c e  I I 
I P o i n t e r  1 I I 

I ----"""" I I"""""""" I \  

I --------"" I 1 '  I"""""""" I / t h e  time o f  

I ----"""" I I """"""""" / 

I ----"""" I I  . """"""""" 

. - - - - > I  hew I n t e r r u p t  I \ 
I Mask I \  

I"""""" I I"""""""" I \  
In t e r r u p t  1 5 - > i  Linkage i i New Sta tus  i \ Computer 

I P o i n t e r  1 5 )  I Word I > s t a t u s  t o  

I S e r v i c e  I I New I n s t r u c .  I / r o u t i n e  
I P o i n t e r  151 I Counter I /  

I ----"""" I I"""""""" I / s t a r t  service 

""""""" """"""""" / 

FIGURE 3. Tntcrru~t vcctorine. svstcm 

4.7 TnDWoutnut.  In conjunction with the sparc command codes, thc V0 intcrruptc, and thc V0 intcrrupt  code 
rcgistcrs. thc I/O insfructions provide 3 framcwork  wilhin  which UIC uscr  can implclncnt his  systcm  intcrfaccs. The 
particulars of Lhc systcm intcrfaccs  oursidc of this  framcwork  (such as dcdicatcd nlcnlory  locations. chnnncl rcgistcr 
dcfini~ions, C O I ? I ~ I ; I I ~ ~  codc assignrncnts/dc~nitions, multiplc channcl prioritics.  payc  rcgistcr  acccss, etc.) are not 
included in t h i s  standard. 
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4.7.1 h g .  'lhe input instructions transfcr data from an cxtcrnal I/O device or an  internal  special  register to a 
W U  gcncral  rcgistcr. 'lliis command is  uscd to wad data from pcriphcral dcyiccs,  timcrs. status word, fault register, 
discretcs, interrupt mask,  etc. A fill1 description ofthc input instructions is givcu in  tllc instruction repertoire. 

4.7.2 Outnut. ?he output instructions transfer dam  from a CPU gcncral  register  to  an cxtcrnal I/O device or 
special  rcgistcr. This cotnmnnd is  uscd  to writc data to pcriphtral dcviccs,  discretes, start and stop timers, cnablc  and 
disablc i!ltcrrupts and INMA, sct and clcnr intcrnlpt rcqucsts, masks and pcnding interrupt bits,  etc. A full 
description of the  output instructions is givcn  in the instruction repertoire. 

4.7.3 Int>ut/o\ltnut  comnimds.  Inpur/output cornmands arc classified as mandatory. optional, reservcd, or spare. 
Mandatory 110 commands must  be  implcmcntcd as dcfincd. Optional Il0 commands rnust bc unplemcnted as 
dclincd, if implcmcntcd. licscrvcd V0 commands niust not bc in~plctnentcd.  Spare I/O cotnmands may be 
implcmcntcd as rcquircd b y  the application. Attcmptcd  cxccution of an unimplemcntcd optional or spare I/O 
command or a rcscrvcd 110 collinland shall causc the illegal 110 command fwlt to  be sct  in thc fault rcgistcr (IT5) 
causing a machinc error inicrrupt: Input/output command  words  shall be fu!ly dccodcd. "'1'1~L>s" in input/output 
instruction dcscriptions rcrcr to paramctcrs to bc determined by the application  systcm rcquircments. Within  these 
classifications, the usc of the command is defined in the instruction description. 

4.7.4  &lrlt/outDut command nartitioning. 'Ille 110 command space  shall  bc divided into 128 channels. Up to 
512 colnm:rnds  withir,  cach channel group (256 input and 256 output) may be used  with  cach 110 intcrface. 'Table 
1X lists  the  128 I/O channcl groups. ll1c  attcmptcd execution of an unimplcmcnted 110 command  shall cause bit 5 
of thc fault wgistcr to be sct, gcncratc a machinc error interrupt,  and  abort  to completion. 

4.7.5 mt /o r r tnu t  intcE1pts (orJtion;d). Input/output lcvel 1 and lcvcl 2 i~~terrupts are available to the user. 
Either intcrrupt lcvcl or both may bc implcmcnted for an interface as dcfincd by thc pnrticular application 
specification. 'lhe interrupts shall be l ~scd  io conjunction with thc  input/output  interrupt  codc registcrs to provide 
1/0 channcl to proccss communications. 'I'wo lcvcls of interrupts allow easy differentiation of normal reporting 
from error reporting. 

4.7.6 jlclntcd I/O mcmorv  locations. If dedicated mcmory locations are uscd to communicate information to 
and/or fron~ an l/O channcl, Llme locarions shall be consccutivc mcmory locations starting at an implcmcntation 
defined location.  Locations 40,, through 4F,, are optional for 110 usage. 

4.8 Instructions. 

4.8.1 In\,nlid instructions. Attcmptcd execution of an instntction whose first 16 bits are not defined by this 
standard shall causc thc invalid  instruction  bit  in  the fault rcgistcr (E,) to bc set gcncrating a machine error 
interrupt. All undefincd bit patterns in the first  16 bits of an instruction are reserved. 

4.8.2 Mncmonic conwntions. Fach instruction has an associated  mnemonic convention. In general, the operation 
is one or two lcttcrs, cg., L for load, A for add, Si' for gore. 

Floating point operations havc a prefix of F, tg., FL for floating load, FA for floating add. 

Double prccision operations have a prefix of D, cg., DL for double load, DA for double  add. 

Fxtcndcd precision  floating point  operations have a prefix of EF, e.g., FFA for cxtcnded prccision floating point 
add. 

Registcr-to-register operations have a suffix of R. cg., AR for single  prccision add py#cr-to-rcgistcr, FAR for 
floating add ycgister-to-rcgistcr. 

Indirect mcmory rcfcrcncc is indicated by a suffix I, cg.. L 1  for load Indirect. 

lmmcdiatc addrcssing. using the address field as an opcrand, is indicated by a suffix of I M ,  C.S.. AIM for  single 

I 
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- ou tp& I n D u t  U s a a e  

ooxx  8 0 X X  \ 

0 3 X X   8 3 X X  / 
> P I O  

0 4 X X  

l F X X  

8 4 X X  \ 

9 F X X  / 
> S p a r e  

2 0 x x  AOXX P r o c e s s o r  & A u x i l i a r y   R e g i s t e r   C o n t r o l  

21xx A l X X  \ 

2 F X X   A F X X  / 
> R e s e r v e d  

3 0 X X  

3 F X X  

BOXX \ 

B F X X  / 
> S p a r e  

4 0 X X  c o x x  P r o c e s s o r  & A u x i l i a r y   R e g i s t e r  Corlirol 

4 1 X X  

4 F X X  

C l X X  \ 

C F X X  / 
> R e s e r v e d  

5 0 X X   D O X X   M e m o r y   P r o t e c t  RAM 

5 1 X X  

5 2 X X  

53xx 

7 F X X  

D l X X  \ 

D 2 X X  / ( p a g e   r e g i   S t e r   c o m m a n d s )  
> M e m o r y   A d d r e s s   E x t e n s i o n  

D 3 X X  \ 

F F X X  / 
> S p a r e  

prccision add hmcdiatc. 
Usc of indexing is spccificd in asscmbly languagc by thc occurrcncc of thc opcrational ficld aftcr rhc addrcss ficld, 

e.g., FA A2,AI_PHA,A5: floating add to register A2 from rncmory location ALPHA indcxcd by rcgistcr AS. 

4.8.3 lnstruction matrix. Tablc X contains tllc ordcr typc matrix  which relates cach instruction opcration codc to 
an assigncd symbol. 'Ihc numbcrs shown across thc top of thc matrix arc hcxadccimal numbcrs \vhich rcprcscnt thc 
highcr ordcr lotir bits  of thc opcration  codc,  and  thc hcxadccitnal nu~nbcrs along thc lcft side rcprcscnt thc lowcr 
ordcr four bits of thc  opcration codc. 'Ihblc X1 contains thc order typcs and assigncd mncmonics for thc  cxtcndcd 
Opcration  Codc instructions. 

4.8.4 Instruction set notation. 'lhe text and register transfer dcscriptions arc intcndcd to complcmcnt cach other. 
Ambiguities or omissions in onc arc rcsolvcd b y  thc orhcr. 'Ihc following definitions and spccial symbols are 
associatcd with thc instruction dcscriptions. 
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- C l 3  l i C P , ! . i S t C ~  

RO, K1, ..., R15 The 16, 16-bit gcwral registers 

IC Instruction  Countcr 

sw Status  Word 

CS Condition Status. A 4-bit  quantity that is set according to tl.lc rcsult of iwnlction cxccutions. 

LP Linkage Pointer 

SP Stack Pointer; R15 for thc Push and Pop Multiplc instructions 

SVP Service Pointer 

MK Interrupt Mask Register 

P1 Pending Interrupt Register 

RA, RB An unspccificd gcneral register 

Addressing Modes 

R Register Dircct 

D. DX Mcrnory Direct, Mcmory Dircct-Indexed 

I, IX Memory Indirect, Mcmory Indirect with Prc-Indexing 

IM, IMX Immcdiatc Long, Immediate Long with Indexing 

ISP, ISN lmmcdiatc Short with  Positive Operand,  Immediate  Short with Negative Operand 

ICR IC-Relative 

B, BX Basc Relative, Base Rclative with Indexing 

S Spccial 

- Data Ouantities 

MSH, LSH Most Significant Half, Least Significant Half 

MSB, LSB Most Significant Bit,  Least Significant Bit 

S.P, D.P., Ft. P., E.F.P. 
Abbreviation for  "Single Prccision," "Doublc Precision," "Floating Point," and  "Extended 
Floating Point" opcrations, rcspcctivcly. 

M o Floating t'oint Derived Operand mantissa (fractional part): 110e23 (Ft.P), DO,,, D O 3 2 4 7  
(E.F.P.) 

24 
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].:.O Floating point  %bit 2's complcmcnt Dcrivcd Operand charactcristic (cxponcnt): 13024-31 
MA 

Floating point rcgistcr accumulator mantissa (fractional part): (RA,KA i- l)0-z3 (Ft. P.), ( K A K A  + 1)0-23 (RA + 
2)32-47 (E.F.P.) 

EA Floating point S-bit 2's complcmcnt rcgistcr accumulator charactcristic (cxponcnt): 
(RA,RA + I)24-31 

RQ, MP, MQ A n  entity uscd for rcgjstcr lcvcl transfcr dcscription clarification. 'Ihesc rcgistcrs are not part of 
the gcncral rcgistcr file. 

Miscellaneous 

(X) Contents of  I-kgistcr X 

(X, x " 1) Contents of concatenated Registcrs X and X + 1 

[XI Contcnts of lncrnory address X 

[x,x + 11 Contents of sequcntial rncmory locations X and X + 1 

OVM Mantissa (fractional part) overflow 

J3 it Indicates termination of present rcgistcr transfcr operation (cxccpt thc setting of the CS bits) 

DA Dcrived Addrcss 

DO Dcrived Operand 

N, M, n An integer number 

DSPL Displacement 

x, If X is a CPU register or a data quantity (see above), then n spccifics a bit position in X. I f  X is 
not a CPU register or a data  quantity, then the number X is to thc base n. If  X is a number  and 
n = 16, then X is a 2's complcmcnt hexadecimal number. 

If X is a CPU rcgistcr or a memory address, thcn i spccifics the state of X. Illis notation is used in 
the rcgistcr transfcr dcscriptions to refcr to the contents of a CPU rcgistcr or a memory addrcss at 
diffcrcnt timcs (statcs) of thc cxccution of the instmction. If  X is not  a CPU rcgistcr or a memory 
address, then the number X is  raiscd to the ith power. 

Svmbols 

<" 
<"> 

X 

Unilateral transfcr designator 

Bilatcral transfer designator 

Comparison Designator 

lndicatcs  a "don't care" bit whcn uscd in a binary number 
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Less than 

Greater than 
< 

F4uals 

Greater than or cqual 

I ÆSS than or equal 

Iaogical AND 

Logical OR 

Exclusive OR 

Iaogical NOT 

Absolute value 
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TABLE X. ODcration codc matrix 
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TA13LE XI. mcndcd otxration codcs 

"""_""""" 

"""""_""" . . . . . .  

"""_"""""I 
. . . .  

_"""""""", 
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5 DETAILEIJ REQUIREMENTS 

5.1 Ficcute inDut/outr>ut. 

" ADDR MODE 

I M  
I M X  

M N E M O N I C  FORMAT/OPCODE 

a 4 4  16 
X I 0  RA,CMD 
X I 0  RA,CMD.RX I 48 I R A I R X I I  CMD I 

"""""""""" """"""""" 

__""""""""" """"""""" 

7he input/outpttt instruction transfcrs data bctwccn  an cxtcrnal/internal dcvicc and the regislcr 
RA. The Derived Opcrand, J>O, specifics thc  opcration to bc performed or thc tlcvicc  to  be 
addrcsicd. Thc immcdiatc  operand ficld may be  viewed as an operation code cxtcnsion ficld. 
Note h a t  if indcxing is specificd, thcn thc input/output  operation or dcvicc add1,css  is formed by 
summing thc contcnts of thc rcgistcr RX a1d thc immcdiate field. This is a privilcgcd instruction. 

The mandatory  and  optional  input/output inmediatc command ficlds arc listcd below. 

Mandatory  Command  Ficlds and Mnemonics 

OYXX Po 

2000 SMK 

2001 CLIR 

2002 ENBL 

2003 DSBL 

2004 RPI 

2005 SPI 

200E W S W 

8YXX PI 

Programmed Output:  This  command  outputs 16 bits of data from RA to a programmed V0 port. 
Y may be  from 0  through 3. 

Sct  Interrupt Mask: This  command  outputs  thc  16-bit  contcnts of the registcr RA to the  interrupt 
mask rcgister. A "1" in thc corrcsponding bit position allows thc interrupt  to occur  and a "O" 
prcvents  the  interrupt from occurring cxcept for those interrupts  that are defincd such that they 
cannot be masked. 

Clear Intcrmpt  Rcquest: All interrupts  are clcarcd (Le., thc  pcnding  intcrrupt rcgistcr  is clcarcd 
to all zeros) and thc contcnts of the fault registcr are reset  to zero. 

Enable  Interrupts:  This  command enables all interrupts which arc not maskcd out. The enable 
operation takcs  place aftcr cxccution of thc ncxt instruction. 

Disable Interrupts:  This  command disablcs all interrupts (cxccpt thosc that arc defined such that 
thcy cannot  bc disablcd) at  thc beginning of the cxccution of the DSBL instruction. 

Reset Pending Tntcrrupt: The individual interrupt bit to be  reset  shall be dcsignated in register 
RA as a right justified four bit code. (Ol6 repr-cscnts interrupt  number O, F,, reprcscnts interrupt 
number 15). If interrupt 116 is to be cleared, rhcn the contcnts of the fault kgistcr shall also be set 
to zero. 

Sct Pcnding  Intcrrupt Register: This  command  outputs the 16-bit  contcnts of R A  to the pcnding 
interrupt register. If there is a onc in the corrcsponding bit position of thc intcrrupt mask (same 
bit set in both thc P1 and thc MK), and thc intcrrupts are enablcd. thcn an interr'upt shall  occur 
after cxccution of thc ncxt instruction. If PI, is set to 1, thcn N is assumed to bc O (scc  paragraph 
5.30). 

Write Status  Word: 'This command  transfers thc contents of RA to thc  status word. 

Progranlmcd  Input: This command  inputs 16 bits of data into KA from  thc programmcd I/O 

29 XI0 
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port. Y may  be from O through 3. 

AO00 R M  K Read Intcrrupt Mask: Thc  current  interrupt mask  is transfered into register RA. The  interrupt 
mask  is not altered. 

A004 RPIR Read Pending Interrupt Register: 'Ihis command transfers the contents of the  pending  intcrrupt 
rcgistcr into KA. ?hc pcnding interrupt rcgisterus got  altcred. 

AOOE RS W Read Status  Word:  This  command  transfers the 16-bit  status word into register RA. The status 
word  rcmains unchangcd. 

AOOF RCFR Rcad and Clcar  Fault Register: 'This command  inputs the 16-bit  fault rcgistcr to rcgister RA. 
Thc contcnts of the fault register arc rcset to zero. nit 1 in  thc pending  intenirpt rcgister is rcset to 
zero. 

ODtional Command Ficlds and Mnemonics 

2008 OD 

200.4 RNS 

4000 CO 

4001 CLC 

4003 MPEN 

4004 FSUR 

4005 DSUR 

4006 DMAE 

4007 DMAD 

4008 TAS 

4009 TAH 

400A OTA 

400B GO 

I 

XI0 

Output Discretes: This  command  outputs  the  16-bit  contents  of the rcgistcr RA to the discrete 
output buffer. A "1" indicates an "on" condition  and a "O" indicates an "off' condition. 

Rcsct Normal  Powcr Up  Piscrete: Ihis command resets the normal powerup discrctc bit. 

Console Output: 'lhe 16-bit  contents (2 bytes) of rcgister RA are  output to the console. The eight 
most significant bits (bytc)  are  sent first.  If  no consolc is prcscnt, thcn this command is trcated as 
a NOP (see page 137). 

Clcar Console: This command clears the console interface. 

Mcmory Protect Enable: This  command allows the mcmory protect RAM to control memory 
protection. 

Enable Start Up ROM: This command enables  thc  start up  ROM  (i.c., the ROM overlays main 
memory). 

Disable Start  Up  ROM:  This command disables thc start  up ROM. 

Dircct Mcmory  Acccss Enable: This  command  enables  direct mcmory  access (DMA). 

Direct Memory  Access Disable: This  command disablcs DMA. 

Timer A, Start: This command  starts  timer A from its current state. Thc timcr is incremented 
every 10 microseconds. 

Timer A, Halt: This command halts timer A at its currcnt state. 

Output  Timcr A: Thc contents of rcgistcr RA are loaded (Le., jam  transfcrcd)  into timcr /\.and 
the timcr automatically starts  opcration by incremcnting from thc loadcd timcr in stcps of ten 
microseconds. Bit fiftccn is the least significant bit and shall rcprcscnt tcn microscconds. 

Triggcr Go Indicator: This command rcstarts a  countcr which is conncctcd to a discrctc output. 
The pcriod of time  from rcstart to time-out shall bc dctcrmincd by the system 
rcquircmcnts. Whcn thc Go timcr is starlcd,  thc discrctc output shall go high and remain  high  for 
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400C '1'13s 

50XX LMP 

51XY WlPR 

52XY WOPR 

AO01 RICl 

A002 RIC2 

A008 RDOR 

A009 RD1 

AOOB "PIO 

AOOD RMFS 

coo0 CI 
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TINI milliscconcls, at which timc tllc output shall go low unlcss another GO is cxccutcd. l h c  Go 
discrcte output signal  may bc uscd as a softwarc fault indicator. 

'I'imcr B, Start:  This comn1anc1 starts timcr 13 from its currcnt state. Thc timer is incrcmentcd 
evcry 100 microseconds. 

l ïmcr B, Halt: This command halts timer B at its currcnt  state. 

Output Timer n: 'lhe contents of register R A  arc loaded (i.c., jam transfcrcd) into timer B and 
the timer automatically starts  operation by incrcrncnting from thc loaded timer in steps of one 
hundred nlicroseconds. Ilit fiftccn is thc lcast significant bit and shall rcprcscnt onc hundred 
microseconds. 

b a d  Memory  Protect KAM (5000 + RAM address): This command  outputs the 16-hit  contents 
of register R A  to Lhc mcmoly protect RAM. A "1" i n  a bit provides write protcction and n "O" in 
a  bit permits writing  to thc  corrcsponding 1024 word  memory  block. The R A M  word MSB (bit O) 
rcprcscnts thc lowest number block and thc RAM word I S 1 1  (bit 15) reprcscnts the highest block 
(i.e.,  bit O reprcscnts locations O through 1023 and bit 15 rcprcscnts locations 15360 through 16383 
for word  zcro). Fach word rcprcscnts consccutivc 16K blocks of memory. The RAM words of O 
through 63 apply to processor  write protect  and words 64 through 127 apply to LIMA write 
protect. 

Writc instruction Pagc Register: This  command transfers the contents of rcgistcr RA to page 
register Y of the instluction  sct  group X. 

Writc Operand Pagc Rcgistcr: This  command transfcrs thc contents of rcgistcr KA to page 
register Y of thc operand set of  group X. 

Rcad Input/Output  Interrupt  Codc, Irvcl 1: This  command  inputs the contcnts of the level 1 
IOlC register into register RA. The  channcl  number is right justified. 

Read Input/Output  Interrupt Codc, Level  2: This conlmand  inputs the contents of the level 2 
IOJC register into register RA. The  channel  numbcr is right justified. 

Read Discrete Output Register: This command  inputs thc 16-bit discrete output  buffer  into 
register RA. 

Rcad Discrete Input: ?his command  inputs the 16-bit discrctc input word into register RA. A 
"1" indicates an "on" condition  and a "O" indicatcs an "off'  condition. 

Test Programmcd Output:  This command inputs the 16-bit  contents of thc programmed output 
buffer  into register RA. This command may  bc  uscd to test the  PIO  channcl by mcans of  a wrap 
around test. 

Rcad Mcmory Fault  Status: This command transfcrs the 16-bit  contents of tllc  mcmory fault 
status register to RA. lhe  ficlds within the memory fault  status rcgistcr slxlll dclincatc mclnory 
related fault typcs and shall provide the page  rcgistcr designators associatcd with thc designated 
fault. 

Console Input: This command  inputs the 16-bits (2 bytes) from thc consolc into rcgistcr RA. 
'Ihc cight most significant bits  of K A  shall rcprcscnt thc first byte. 

.3 1 X I 0  

" 
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MIL-STD-175OA (USAF) 
2 July 1980 

Co01 RCS 

COOA ITA 

COOE ITB 

DOXX RMP 

DlXY RIPR 

D2XY ROPR 

**** **** 

W 9999911 O't57723 4b7 W 

Read Console Status:  This  command  inputs  the console interface status into register RA. The 
status is right justified. 

Input  l'irner A: This command  inputs the 16-bit  contcnts of timer A into register RA. Bit fifteen 
is the least significant bit  and  represents a time incrcmcnt often microscconds. 

Input Timer B: ?his command  inputs the 16-bit contents of timer B into register R A .  Bit fifteen i 
is the least significant bit and represents a time increment of one hundrcd microscconds. I 

Read Memory Protect RAM (DOO0 + RAM address): This command  inputs  the  appropriate 
memory protect word into register RA. A "1" in a hit providcs write protection and a "O" in a bit 
permits writing  to the corresponding 1024 word memory block. The ¡<AM word MSB (bit O) 
represents the lowest number block and the RAM word LSB (bit 15) rcprcsents thc higlmt block I 
(i.e., bit O represents locations O through 1023 and bit 15 represents locations 15360 through 16383 
for word zero). Each  word represents consecutive 16K blocks of mcmory. l h e  RAM words of O 
through 63  apply to processor write protect  and words 64 through 127  apply to DMA write 
protect. 

! 

Read Instruction Page Register: This  command  uansfcrs the 16-bit  contents of the page register 
Y of the instruction set of group X to register RA. 

Read Operand Page Register: This  command transfer the 16-bit  contents of page rcgistcr Y of 
the operand set of group X to register RA. 

User defined X I 0  functions (see table lx). 

REGISTER  TRANSFER  DESCRJPTION: Varies depending on the command field. 

REGISTERS AFFECTED: Varies depending on the  command field. 

I 

XI0 32 
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5.2 Vcctorcd  inlmt/outDut. 

" ADDR MODE MNEMONIC 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1 9 8 0  

D V I O  RA, ADDR 
DX V I O  R A ,  ADDR , RX 

- FORMAT1OPCODE 

8 4 4  16 
""""""""" 

I 4 9   I R A I R X I I  ADDR I 
"""""""""" """"""- 

I)17SCRlPrION: 'Ille vcctorcd input/output instruction performs thc !/O opcrntion a$ spccificd by the 
input/output vector table starlillS at thc dcrivcd address. DA. as shown  bclow: 

DA 

DA+1 

DA+2 

"""""""" 

CMD I 
I 

V e c t o r   S e l e c t  I 
I 

"""""""- 

"""-"""" 
D a t a  I 1 o n e   d a t a   w o r d  for e a c h   b i t  I I"""""""- I s e t  i n  t h e   v e c t o r   s e l e c t  

... I ... I 

T l ~ c  input/output operation or dcvice address is spccificd by thc sum of thc CMI) and thc 
product of thc bit numbcr ofthc bit set i n  thc vcctor  sclcct tinm thc contcnts of R h .  This dcvicc 
address is thcn intcrprctcd as  specified by thc X I 0  instn~ction (sec paragraph 5.1) with the 
exception that 1/0 data is transfcred to or from 1.)A + 2 + i rathcr than RA (where i starts at zcro 
and is incrcmcntcd after each  transfer). This is a privilcged instruction. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

S t e p  l. n <- -  O a n d  i <--  O; 

S t e p  2. i f  [ D A + l ] , = l ,   t h e n  I10 command [DA] + { n  x ( R A ) } :  

S t e p  3 .  i f  [ D A + l ] , = l .   t h e n  I10 d a t a  = [ D A + L + i ] ;  

S t e p  4 .  i f  [ D A + l ] , = l ,   t h e n  i <--  i+l; 

S t e p  5. n <-- n + 1. e x i t ,  i f  n = 16; 

S t e p  6 .  go t o   s t e p  2:  

R E G I S T E R S   A F F E C T E D :   N o n e  

33 VIO 
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7 
M I L - S T D - 1 7 5 0 A  (USAF)  
2 July 1980 

5.3 Sct hit. 

" ADDR MODE MNEMONIC 

R SBR N,RB 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I 51 I N  I R B I  
"""""""" "" 

8 4 4  16 
D SB N.ADDR 
DX SB N,ADDR,RX I 50 I N   I R X I I  ADDR I 

"""""""""" """"""""" 

~"""""""""- """"""""" 

I S B 1  N,ADOR 
I X  S81 N ,  ADDR, RX 

8 4 4  16 
"""""""""" """"""""_ 
I 52 I N   I R X I I  ADDR I "~""""""""_ """"""""" 

DESCIIIIYI'ION: nit ntunber N of the Derived Operand, DO, is set to onc. The MS13 is dcsignated bit number zero 
and thc LSB is dcsignatcd bit number fiftccn. 

" REGISTER  TRANSFER  DESCRIPTION:  

REGISTERS  AFFECTED:  RB 

34 
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I 

5.4 Rcsct bit. 

" ADDR  MODE MNEMONIC 

R RBR N , R B  

D 
DX 

RB N,ADDR 
RB N ,  AODR, RX 

I R B I  N,ADDR 
I X   R B I  N , A D D R , R X  

M I L - S T D - 1 7 5 0 A  ( U S A F )  
2 J u l y  1980 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I 54  I N   I R B I  
"""""""""" 

8 4 4  16 
""""""""" -1""""""""" 

I 53 I N   I R X I I  ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I 55 I N   I R X I I  ADDR I 
"""""""""" """"""""" 

DF,SCIZIPI'ION: ßit nulnbcr N of thc Derived Opcrand. DO, is set to zero. Thc MSB is dcsignatcd bit numbcr zero 
and thc L S D  Is dcsignatcd bit numbcr fifteen. 

- R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

DO, <" O ;  

REGISTERS  AFFECTED:  RB 

35 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 July 1 9 8 0  

5.5 'l'est bit. 

" ADDR MODE MNEMONIC 

R TBR  N,RB 

D TB N,ADDR 
DX TB N,ADDR,RX 

I T B 1  N.ADDR 
I X   T B 1  N.ADDR.RX 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I 57 I N  I R B I  
"""""""""" 

8 4 4  16 
"""""""""" """"""""" 

I 56 I N   I R X I 1  ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I 58 I N   I R X I  I ADDR I 
"""""""""" """"""""" 

DESCKIFTION: ßit number N (O N 2 15) of the Derived Operand, DO. is tcstcd. Then thc Condition Status, 
CS, is  set to indicate non-zero if bit number N of the l x )  contains a one. Otllerwisc Cs is set to 
indicate zero. I h c  MSB of the DO is dcsignatcd bit number zero and thc LSB of the I>C) is 
designated bit numbcr fifteen. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

(CS) <- -  O010 i f  DON = O and  O i N i 15;  
( C S )  <-- O 0 0 1  i f  DON 1 and  N = O ;  
( C S )  <-- O 1 0 0  i f  DON = 1 and 1 2 N I 15; 

REGISTERS  AFFECTED:   CS 

I 

36 
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M I L - S T D - 1 7 5 0 A  ( U S A F )  
2 J u l y  1980 

5.6 -and set bit. 

" ADDR MODE MNEMONIC  FOHMAT/OPCODE 

8 4 4  16 
D TSB N,ADDR 
DX TSB W, ADDR, R X  I 59 I N  I R X I 1  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

L>l~SCl~lf'7170N: ßit numbcr N (O < N  < 15) of thc Dcrivcd Opcrnnd, DO, is testcd and set to OIE. 'Ihc CS is sct 
according to thc tcst. 

- Notc: Extcmal memory accesscs shall bc inhibitcd until this instruction is cotnplcte. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( C S )  < - -  O010 a n d  (DON) <--  1 i f  DO,,, = O a n d  O L N i 1 5 ;  
( C S )  < - -  O001 i f  (DON) 1 a n d  N = O ;  
(CS) < - -  O100 i f  (DO,,) = 1 a n d  1 i N i 15;  

I 

REGISTERS  AFFECTED:   CS 

37 -1 ' S ß  
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MIL.~-STD-l75OA ( U S A F )  
2 July 1980 

5.7 Sct variable bit in  rcsistct. 

- ADDR " MODE MlVEMONIC  FORMAT/OPCODE 

R SVBR RA,RB 

8 4 4  

I 5 A  I RA I RB I 
"""""""""" 

""~"""""""~ 

WSCIIIPTION: ßit nulnbcr N (O 5 N i 15) of tlic registcc l iß  is sct to one whcrc thc least significant  four bits of 
tllc contents of rcgistcr ]<A is N. ljits (l iA)o-l ,  llavc no effect on rhc operation. If  RA = RB, thcn 
thc count is dctcrmincd first and tllcn the appropriatc bit is changed. 

REGISTER  TRANSFER  DESCRIPTION:  

(RB),, < - -  1 where N = (RA112-15;  

REGISTERS  AFFECTED;   RB 

r 

SVHR 38 
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M I L - S T D - 1 7 5 0 A  ( U S A F )  
2 July 1980 

5.8 licsct vi~ri;hlc bit in reaistcr. 

" ADDR MODE MNEMONIC 

R RVBR  RA,RB 

FORMAT/OPCODE 

8 4 4  

I 5 C  I RA I RB I 
"""""""""" 

"""""""""" 

l ~ ~ S C l i l l ~ ~ l ~ l O N :  Rit nulnbcr N (O 5 N 5 15) o f  rcgistcr Rn is set to zero whcrc the least signillcant four bits of thc 
contcnts of  rcgistcr RA is N. B i t s  (l<A)o-ll Imc no cffcct on thc opcration. If RA = N i ,  then the 
count is dctcrrnincd first and  thcn the appropriate  bit is changcd. 

REGISTER  TRANSFER  DESCRIPTION:  

( R B ) ~  <-- O where N = ( R A ) 1 2 - 1 5 ;  

REGISTERS  AFFECTED:   RB 

39 RVBR 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2. July 1980 

5.9 'I'cst  variable bit in rcaiatcr. 

" ADDR MODE MNEMONIC 

R  TVBR  RA,RB 

FORMAT/OPCODE 

8 4 4  

I 5 E  I RA I RB I 
"""""""""" 

"""""""""" 

DESCR IPI'ION: Bit number N (O 2 N 2 15) of register RB is testcd whcrc thc least significant four bits of the 
contents of register RA is N. 'me Condition Status. CS, is then  sct to indicate non-zero if bit 
number N of register  RB is a onc. Otherwise, CS is set to indicate 7,ero. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( C S )  <- -  0010 i f  ( R B I )  = O a n d  O i N i 15:  
( C S )  <- -  0001 i f  (RBN) = 1 a n d  N = O; 
( C S )  <- -  O100 i f  (RBN)  = 1 a n d  1 i N i 15; 

REGISTERS  AFFECTED:  CS 

40 
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MIL-STO-1750A  (USAF) 
2 J u l y  1980 

5.10 Shift lcft Iosical. 

" ADDR  MODE MNEMONIC  FORMAT/OPCODE 

R SLL RB,N 

8 4 4  
"""""""""" 

I 60 IN -1  I RB I 1 i N i 1 6  
"""""""""" 

DESCIIII-"~ION: l h e  contents of the Dcrivcd Address, DA (¡.c., the  contcnts of registcr RB) arc shiftcd left 
logically N positions. 'lhe shiftcd rcsult is stored in RB, ?hc logical shift lcft operation is as 
follows: xros enter  dlc least significant bit  position (bit 15) and bits shifted out of thc sign bit 
position (bit O) are lost. 'Ihc  condition  status, CS, is sct bascd  on thc result in registcr KR. 

Note: N-1 = O reprcsents a shift  of.onc position. 

N-1 = 15 rcprcscnts a shift of sixteen positions. 

O 15 """"""""_"""" 
EXAMPLE: RB B e f o r e   S h i f t  I s a b c l   d e f g l  h i j k l  l rnnp l  _"""""""""""" 

REGISTER TRANSFER DESCRIPTION: 

(RB) < - -  (RB) S h i f t e d   l e f t   l o g i c a l l y  by N p o s i t i o n s :  

(CS) < - -  0010 i f  (RB) O ;  
( C S )  < - -  O001 i f  (RB) < O :  
(CS) < - -  O100 i f  (RB) > O ;  

REGISTERS  AFFECTED:  RB, CS 

41 S1 .I, 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y   1 9 8 0  

5.11 Shift right logical. 

" ADOR MODE MNEMONIC 

R SRL RB.N 

FORMAT/OPCODE 

a 4 4  
"""""""""" 

I 6 1  IN-1 I RB I 1 i N i 1 6  
"""""""""" 

l ~ l ~ S C l ~ l l y ~ l O N :  111c contents of the Ilerived Addrcss, DA (¡.e., the contents of rcgistcr RB), are shifted right 
logically N positions. l he  shifted rcsult is stored in RU. Thc logical shift right opcration is as 
follows: zeros enter the sign bit position (bit O) and bits shifted out of thc least significant bit 
position (bit 15) arc lost. 'The condition status, CS, is set bascd on the result in registcr RB. 

m: N-1 = O represents a sllift of  one position. 

N-1 = 15 reprcscnts a shift ofsixtcen positions. 

O 1 5  """""""""""-" 
EXAMPLE: RB B e f o r e   S h i f t  I s a b c l   d e f g l   h i j k l   l m n p l  """"""-"""""" 

REGISTER TRANSFER D E S C R I P T I O N :  

( R B )  <-- (RB) S h i f t e d   r i g h t   l o g i c a l l y   b y  N p o s i t i o n s ;  

(CS)  <-- O010  i f  ( R B )  = O ;  
( C S )  <- -  O 0 0 1  i f  ( R B )  < O ;  
( C S )  <--  0100 i f  ( R B )  > O ;  

R E G I S T E R S  AFFECTED:  R B ,  CS 

I 

SRL 42 
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5-12 Shift ripht arithmctic. 

" ADDR MODE MNEMONIC 

R  SRA RB,N 

M I L - S T D - 1 7 5 0 A  (USAF) 
2 July  1980 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I 62 ( N - 1  I RB I 1 i N 16 
"""""""""" 

DESCRIP'I'ION: The contents  of thc Ucrived Address, DA (i&, the contcnls of rcgister Rn), are shifted right 
arihmcticdly N positions. The shifted rcsult is storcd i n  KR. 'I'hc arithmctic right shift opcration 
is as follom: the sign bit, which  is not changed, is copied into thc next position for  cach position 
shifted and bits shifted out of the least significant bit position (bit 15) arc lost. 'I'he condilion 
status, CS, is sct based on thc result in rcgistcr Rß. 

- Note: N-1 = O represents a shift of one position. 

N-1 = 15 rcpresents a shift of sixteen positions. 

O 15 "_""""""""""" 
EXAMPLE: RB B e f o r e   S h i f t  I s a b c l   d e f g l   h i j k l  lmnpl 

""""""""""""~ 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R B )  < - -  ( R B )   S h i f t e d   r i g h t   a r i t h m e t i c a l l y   b y  N p o s i t i o n s ;  

( C S )  <- -  O 0 1 0  i f  (RB)  = O :  
(CS)  <-- O001 i f  (RB)  < O :  
( C S )  <-- O100  i f  (RB)  > O ;  

REGISTERS  AFFECTED:   RB,   CS 

43 SRA 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 J u l y  1980 

5.13 Shift left cyclic. 

" ADDR MODE MNEMONIC FORMAT/OPCODE 

8 4 4  
"""""""""" 

I 63 I N - 1  I RB I 1 i N 2 16 
"""""""""" 

R S L C   R B , N  

I~FSCRIPTION: The contents of the Derived  Address, DA (i.e., the contents of  rcgistcr RB), are shiftcd left 
cyclically N positions. Thc shifted rcsult is storcd in Rß. The cyclic  lcft shift opcration is as 
follows: bits shifted out of thc sign bit position (bit O) cnter the least significant bit position (bit 
15) and, conscqucntly, no bits arc lost. 'lhe conditions status, CS, is scc based  on  the rcsult in Rß.  

- Note: N-1 = O represcnts a shift of one position. 

N-1 = 15 reprcscnts a shift of sixtecn  positions. 

O 1 5  
""""""""""""~ 

EXAMPLE: RB B e f o r e   S h i f t  I s a b c l   d e f g l   h i j k l   l m n p l  _"""""""""""" 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R B )  <- -  ( R B )   S h i f t e d   l e f t   c y c l i c a l l y   b y  N p o s i t i o n s :  

( C S )  <- -  O010 i f  (RB)  = O ;  
( C S )  < - -  O 0 0 1  i f  (.RB) < O ;  
(CS)  < - -  O 1 0 0  i f  ( R B )  > O :  

REGISTERS  AFFECTED:   RB,  CS 

I 

S I E  44 
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5.14 Doddc shiff lcft Iofiic~J. 

" ADDR MOUE MNEMONIC 

R DSLL RB,N 

MIL-STU-1750A  (USAF) 
2 J u l y  1980 

8 4 4  
"""""""""" 

I 65 I N - 1  I RB I 1 i N 16 
"""""""""" 

DESCRII'I'ION: 'I'he cotlcatcnated contents of thc Ilcrivcd Address, DA,  and Il,\ + 1 (¡.c.. thc concatcnntcd 
colltcnts of RB and R I % +  1). arc shiftcd lcft logically N positions. Thc shifted rcsults are stored in 
RI3 and liI3-1- 1. 'n1c doublc lcft shift logicill opcration is ils follows: m o s  cntcr thc least 
significant bit position of R I ) +  1. bits shiftcd out of thc sign bit position of RD+ 1 cntcr thc lcast 
significant bit of RU and bits shifted out of thc sign bit position of Rn arc lost. 'Ihc condition 
status, CS, is set bascd on thc result  in rcgistcrs R13 and RH+ 1. 

- Note: N-1 = O rcprcscnts a shift of onc position. 

N-1 = 15 rcprcsents a shift ofsixtccn positions. 

EXAMPLE:  RB, Rß+1 B e f o r e   S h i f t  

O Rß 15 O RB+ 1 15 

Jslabcl d e f g l   h i j k l   l m n p l  l s z q r s l   t u v w l   x y z z l  zzzzl 
"""""""~""""" """"""""""""- 
"_""""""""""" """""""""""--- 

RB, R B + l   A f t e r   S h i f t   ( N = 4 )  

O RB 15 O RB+1 15 

I d e f g l   h i j k l   l m n p l s 2 q r s l  I t u v w l   x y z z l  zzzrl O O O O l  
"""""_""""""" """""""""""--- 
""""""""""""~ """"""""""""- 

R E G I S T E R  TRANSFER DESCRIPTION: 

(RB,RB+l) <- -  ( R B , R B + l )   S h i f t e d   l e f t   l o g i c a l l y  by N p o s i t i o n s :  

REGISTERS  AFFECTED:  RB, RB+1, CS 

45 

 
 

License provided by I.H.S. Germany
For Internal Use Only
 

-
-
`
`
`
`
`
,
`
`
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Historical

DocMaster: Historical standard/uncontrolled copy when printed (32990)



M I L - S T D - 1 7 5 0 A  (USAF) 
2 J u l y   1 9 8 0  ' 

5.15 l)ol~hlc shift rirht ioeical. 

ADDR MODE MNEMONIC - " " FORMAT/OPCODE 

8 4 4  
"""""""""" 

R DSRL  RB,N I 66 I N - 1  I RB I 1 i N 5 16 
"""""""""" 

DI~SCI~IPI'ION:  'lhc concatenatctl cnntcnts of the 13erivcd  Addrcss, DA, and D.A i- 1 (ie., the concatenated 
contcnts of R I 3  a d  1113-k 1). arc shifted right logically N positions. ' l l~c  shifted results are stored 
i n  I<l3 and I<¡)+ 1 .  Tllc doublc logical right shift opcration is as follows: zeros cntcr the  sign bit 
position of RB, bits shifted out of the least significant bit position of RB cntcr the sign bit position 
of li13-k 1 and  bits shiftcd out of rhc least significant bit position of l in+ 1 arc lost. 'lhe  condition 
status, CS, is  set  based on thc rcsult in register R B  and RB+ 1. 

N-1 = O reprcscllts a shift  of  onc position. 

N-1 = 15 rcprcscnts a shift of sixtcen positions. 

EXAMPLE:  RB,   RB+I  Before S h i f t  

O RB 1 5  O R B + í  15  

J s l a b c l   d e f g l   h i j k l   l m n p l  l s 2 q r s l   t u v w l  x y z z l  z z z z (  
-"""""""""""" """"""~"""""" 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
RB,  RB+1 A f t e r   S h i f t  ( N = 4 )  

O RB 15 O R B + I  15  

I O O O O l s l a b c l   d e f g l   h i j k l  I l m n p l s 2 q r s l   t u v w l  xyzz l  
""""""""""""~ ~"""""""""""" 

"-""""""""""" """"_"""""""" 
REGISTER  TRANSFER  DESCRIPTION' :  

( R B , R B + I )  <-- ( R B , R B + I )   S h i f t e d   r i g h t   l o g i c a l l y  by N p o s i t i o n s :  

( C S )  <-- O010 i f  ( R B . R B + l )  = O ;  
(CS) <-- 0 0 0 1  i f  ( R B , R B + I )  < O; 
( C S )  <-- O100 i f  ( R B , R B + I )  > O; 

R E G I S T E R S   A F F E C T E D :   R B ,   R B + I ,  CS 

- Notc: 

! 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

R DSRA  RB,N 

8 4 4  
"""""""""" 

I 6 7   I N - 1  I RB I 1 I i 16 
"""""""""" 

I)E:SCRIl~l'lON: 'Ihc concatcnatcd  contcnts o f  clic Ilcrivcd Addrcss, D A ,  and DA + 1 (¡.c., thc concatcnatcd 
contcnts o f  RI3 and Ill1 + 1). arc shifted right arithmctically N positions. 'ihc shifted results arc 
storcd i n  1211 and 1P H$- I .  'l'lie doublc right shift  arithmctic operation is as follows: thc sign bit of 
RH, which is not changed, is copied into the ncxt position for each position shifted, bits shiftcd 
out oflllc 1cast significant position of R11 cntcr thc sign bit position of l i l i+  1, and bits shiftcd out 
of thc least significant bit position ol*P.13+ 1 arc lost. l h c  condition  status, CS, is sct based 011 thc 
result in rcgistcr l2B and l¿ß+l. 

N-1 = O rcprescnts a shift'of one position. 

N-1 = 15 rcprcsents ;I shift  ofsixtecn positions. 

EXAMPLE: RB,  RB-1.1 B e f o r e   S h i f t  

O RB 1 5  O RB+1 15 

( s l a b c l   d e f g l   h i j k l   l m n p l  l s p q r s l   t u v w l  x y z z l  z z z z l  
""""""""_"""" """""""""-""" 

"""-""""""""" _"""""""""""" 

R ß ,  RB+1 A f t e r   S h i f t   ( N = 4 )  

O R ß   1 5  O RB+1 15 

I s l s l s 1 s 1 1   s l a b c l   d e f g l   h i j k l   I l n m p l   s 2 q r s l   t u v w l   x y z z l  
"""""""""_""""" """"_"""""""" 
"""""""_""""""" """""""""""-" 

REGISTER  TRANSFER  DESCRIPTION:  

( R B , R B + l )  <-- ( R B , R B + l )   S h i f t e d   r i g h t   a r i t h m e t i c a l l y   b y  N p o s i t i o n s :  

( C S )  <-- O 0 1 0  i f  ( R B , R B + l )  = O :  
( C S )  <- -  O 0 0 1  i f  ( R B , R ß + l )  < O :  
( C S )  < - -  O100 i f  ( R B , R B + I )  > O ;  

REGISTERS  AFFECTED:   RB,   Rß+1 ,  CS 
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MIL-STD-1750A  (USAF) 
2 July 1980 

5.17 Double  shift lcft cvclic. 

" ADDR MODE MNF.MOiIIC 

R DSLC RB,N 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

i 68 IN-1 I RB I 1 N 16 
"""""""""" 

J)ESCRlP'I'ION: 'lhe concatenated  contents of the Ilcrived Address, DA, and D A  + 1 (Le., the concatenated 
contents of Rß and RB+ 1). are shiftcd left cyclically N positions. Thc shifted rcsults arc storcd in 
1ZR and RR+ 1. The double lcft shift cyclic operation is as follows: bits shifted out of the sign bit 
position oflW cntcr the lcast significant bit position of RB+ 1, bits shifted out ofthc sign bit 
position of R13+ 1 enter  the lcxt significant bit position of Rß, and, conscqucntly, no bits arc lost. 
l h e  condition status, CS, is sct  bascd on thc result i n  RB and IIR+ 1. 

- Note: N-1 = O rcprcscnts a shift of onc position. 

N-1 = 15 reprcscnts a shift of sixtccn positions. 

EXAMPLE: RB, R B + I   B e f o r e   S h i f t  

O RB 15 O RB+1  15 

( s l a b c l   d e f g l  h i j k )  l m n p l  I s z q r s l  t u v w l   x y z z l   z z z z l  
""~"""""""""" "_""""""""""" 
"_""""""""""" """"_"""""""" 

RB, RB+1 A f t e r   S h i f t   ( N = 4 )  

O RB 15 O RB+1 15 

l d e f g l  h i j k l  l m n p l  s 2 q r s l  l t u v w l   x y z z )   z z z z )   s l a b c l  
""""_"""""""" """"""""""""- 

""""_"""""""" """"""""""""- 
R E G I S T E R  TRANSFER DESCRIPTION: 

(RB,RB+l) < - -  ( R B , R B + l )   S h i f t e d   l e f t   c y c l i c a l l y   b y  N p o s i t i o n s :  

(CS) <- -  O010 i f  (RB,RB+I)  = O :  
(CS) <-- 0001 i f  (RB,RB+l)  < O: 
( C S )  <- -  O100 i f  (RB,RB+l)  > O; 

R E G I S T E R S  AFFECTED: RB, RB+1, CS 

' LISI .c 48 I 
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m 9997933,0457738 760 m 

5.1s Shift logical. count in rcPistcr. 

" ADDR MODE MNEMONIC 

R SLR  RA,RB 

M I L - S T D - 1 7 5 0 A  (USAF)  
2 J u l y  1980 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

1 6 A  I RA I RB I I ( R ß ) I  i 16 
"""""""""" 

DESCRIIJ'I'ION: The contcnts  ofregistcr R A  arc shiftcd logically N positions, whcrc N is thc contcnts of register 
RB. If N is positivc ((l<130)=O), thcn thc shift  dircction is lcft: if N is ncgatiw (2's co~nplcmcnt 
notation, (l<.llo)= 1). thcn thc shift dircction is right. Thc  condition  status, CS, is sct bascd  on the 
rcsult i n  KA.  

- Nok: N = O rcprcscnts a shift o f  zero positions. 

If IN1 > 16. the fixed point overflow occurs,  no shifting takcs place, and this instruction is treated 
as a NOP (sce pagc 137). 

The contents of RI3 rcmain unchanged, unlcss RA = RB; in this evcnt  thc  contcnts  arc shifted N 
positions. 

(See "Dcscription" of thc logical shift instructions, SIL and SRL (see pages 41 and 42), for the 
dcfinition of shift operations.) 

REGISTER  TRANSFER  DESCRIPTION:  

P I 4  <- -  1, exit, if I N 1  > 16: 

( R A )  <--  ( R A )  Shifted  left  logically by ( R B )  positions, 

if O < ( R B )  i 16; 

( R A )  < - -  ( R A )  Shifted  right  logically by - ( R B )  positions, 

if O > ( R B )  2 -16; 

(CS) <- -  O 0 1 0  if ( R A )  = O ;  
( C S )  <- -  O001 if ( R A )  < O; 
( C S )  <-- O100 if ( R A )  > O ;  

REGISTERS  AFFECTED:   RA,  RB, CS,  P I  

49 SLR 
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MIL-STD-175OA ( U S A F )  
2 J u l y  1980 

5.19 Shift  arithtuctic. count i n  rcqistcr. 

" ADDR - NODE MNEf*lO?iIC FORMAT/OPCODE 

R SAR  RA,RB 

8 4 4  "_"""_""""" 
I 6B I RA I RB I I(RB)I i 16 """""~"_""" 

I)I-~SCRIlyI'ION: ?kc contcnts o f  rcgistcr RA are shiftcd arithnletically N positions, whcre N is the contcnts of 
register RB. I f  N is positive ((Rllo)--O),thcn  the  shift direction is lcft; if N is ncgativc (Ys 
comple~ncnt notation, (liB,)= I), Lhcn thc shift direction is right. I h c  condition status, CS, is set 
based on the result in Rh. 

_Note: N = O rcprcscnts  a  shift of zero positions. 

If IN1 > 16, thc fixcd point ovcrflow occurs, no shifting takcs place, and this instruction is treated 
as a NOP (sec pagc 137). 

'I'hc contcnts of Ri3 remain unchanged. unless RA = RB; in this event, the contcnts  arc shifted N 
positions. 

(See "Dcscriplion" of the  arithtnctic shift instruction SRA (sec page 43) for definition of the right 
shift operation. Left shift causc's "mos" to be shiftcd  into low ordcr pcisition  of result.) 

Fixed point overflow occurs if thc sign bit changes  during a lcft shift. 

REGISTER  TRANSFER  DESCRIPTION:  

P I ,  <--  1, e x i t ,  i f  IN1  > 16;  

( R A )  <- -  ( R A )  S h i f t e d  l e f t  a r i t h m e t i c a l l y  (RB) p o s i t i o n s ,  

i f  16 2 ( R B )  > O :  

( R A )  <--  ( R A )  S h i f t e d   r i g h t   a r i t h m e t i c a l l y  - ( R B )  p o s i t i o n s ,  

i f  O (RB) 2 -16; 

P I 4  <-- 1, i f  (RA,,) changes  d u r i n g  t h e  s h i f t :  

(CS) <--  O010 i f  ( R A )  = O; 
(CS) <-- O001 i f  ( R A )  < O :  
(CS) < - -  O100 i f  ( R A )  > O :  

REGISTERS  AFFECTED:   RA,   RB,  C S ,  P I  

SAU 50 
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5.20 Shirr cwlic. count i n  rceister. 

ADDR " MODE MNEMONIC 

R SCR  RA,RB 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 Ju l y  1980 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

i 6C I RA I RB I I ( R B )  I i 16 
"""""""""" 

I>ESCIZlPI'ION: T I C  contcnts of  rcgistcr 1bA arc shiftcd cyclically N positions, wherc N is thc contcnts of register 
RR. I f  N is positive ((RB,)=O), thcn the shift dircctio~ is Icft; if N is ncgativc (2's compiemcnt 
notation, (RQ= l), thcn rhc shift  direction is right. 'I'hc condition status, CS, is set bascd on the 
rcsult in RA. 

- Note: N = O rcprcscnts a shift of zero positions. 

If  IN[ > 16, thc fixed point overflow occurs, no shifting takes place, and this instruction is treated 
as a NOP (see page 137). 

(Sec "Description" of t l ~ c  cyclic shift  instruction, SL-C (sec page 44). for dclinition  of  shift 
operations.) 

The contents of RI3 remain unchanged, unless RA = Itß in this evcnt, thc contents arc shiftcd N 
positions. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

P I 4  <-- 1, e x i t ,  i f  I N 1  > 16; 

( R A )  < - -  ( R A )   S h i f t e d  l e f t  c y c l i c a l l y  by ( R B )  p o s i t i o n s .  

i f  O < ( R B )  i 16; 

( R A )  < - -  ( R A )   S h i f t e d  r i g h t  c y c l i c a l l y .  by - ( R B )  p o s i t i o n s ,  

i f  O > ( R B )  2 -16: 

( C S )  < - -  O010 i f  ( R A )  O ;  
( C S )  < - -  O 0 0 1  i f  ( R A )  < O :  
( C S )  < - -  O100 i f  ( R A )  > O :  

REGISTERS  AFFECTED:   RA,   RB,   CS,  P I  

51 SCR 
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9999933  0457743 255 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1080 

5.21 Ihublc shift loeical. count in rcaisu.  

" ADDR MODE MNEMONIC 

R DSLR  RA,RB 

FOHMAT/OPCODE 

a 4 4  
"""""""""" 

I 6D I RA I RB I I ( R B ) I  5 32 
"""""""""" 

1)ESCRIPTION: 'Ihc  concatcnatcd  contents of rcgisters KA and l i A  + 1 are shiftcd logically N positions whcre 
rcgistcr RB contains thc count. N. If thc comt is  positive ( (RIZO)=O),  thcn thc shift direction is 
left If thc  count is ncgativc (2's complcmcnr notation, (RDo) = l), thcn thc shift  direction is right. 
l h e  condition  status, CS, is set bascd on thc result in RA and KA+ 1. 

- Note: N = O represents a shift of zero positions. 

If IN1 > 32, the fixcd point overflow occurs, no shifting occurs, and this instruction is treated as a 
NOP (see  pagc 137). 

(See "Description" of the doublc  shift logical instructions, DSRL and DSLI, (sec pages 46 and 
4 9 ,  for dcfinition of shift opcrations.) 

The  contents of R ß  remain unchanged, unless R A  = RB; in this  event, the contcnts  are  shiftcd N 
positions. 

REGISTER  TRANSFER  DESCRIPTION:  

P I 4  < - -  1, exit, if I N /  > 32; 

( R A . R A + l )  <- -  ( R A . R A + l )  Shifted  left  logically by (RB) positions 

i f  32 2 ( R B )  > O ;  

( R A , R A + l )  < - -  ( R A , R A + l )  Shifted  right  logically by - ( R B )  positions 

i f  O > (RB)  2 -32; 

(CS) <-- O010 if ( R A , R A + l )  = O ;  
(CS) <-- O001 if ( R A , R A + l )  < O: 
(CS)  <-- 0100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1.   RB,  CS, P I  

'DSI-R 52 
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M I L - S T D - 1 7 5 0 A  (USAF) 
il July 1980 

5.22 I k ) u l d c  shift n:.itllmctic.. cou11t i n  rcn,istcr. 

- ADDR __.." MODE MNE!-lONIC "" FORMAT/OPCODE 

8 4 4  
"""""""""" 

R DSAR  RA,RB I 6E I RA I RB I I ( R B ) l  L 32 
"""""""""" 

.: 'me concatenated contcnts o f  register IZA and RA + 1 are shiftcd nrithmclically N positions where 
rcgistcr Rn contains thc count, N. If  thc count is positikc (W130)=O).  thcn  thc shift dircction is 
Icft. If the count is ncgati~c (2'scomplcmcnt  notation, (RH,)= 1). thcn the  shift dircction is right. 
' h e  condition status, CS, is sct bascd 011 thc result in IZA and KA+ 1. 

m: N. = O rcprcscnts a shift of zcro positions. 

If IN1 > 32, the fixcd point overflow occurs, no shifting occurs, and this instruction is trcatcd as a 
NOP (sec page 137). 

Thc contcnls of R ß  rcmain unchanged, unless RA = RB; in this event, the contents arc shifted N 
positions. 

(Sec "Description" ofthc double shift arithmetic  instruction, DSRA (sce page 47), for the 
dcfinition of the right shift  opcration. Left shift cnuscs "mos" to be shifted into low order 
position of result.) 

Fixed point overflow occurs if thc sign bit  is changed  during a lcft  shift. 

~- R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

P I ,  <--  l. exit. if l'NI > 32; 

(RA,RA+I) < - -  (RA,RA+I) Shifted  left  arithmetically ( R B )  positions. 

if 32 2 ( R B )  > O ;  

( R A , R A + l )  < - -  ( R A . R A + l )  Shifted  right  arithmetically - ( R B )  positions, 

if O > ( R B )  2 -32 ;  

P I ,  <- -  1, if ( R A o )  changes  during  the  shift: 

( C S )  <- -  O010 if ( R A , R A + l )  O :  
(CS) <- -  O 0 0 1  if ( R A , R A + l )  < O ;  
(CS) < - -  O 1 0 0  if ( R A . R A + l )  > O ;  

53 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 'July 1980 

5.23 j>;hJ~~.yl~ift cw:Iic. C O I I I I ~ ~ I I  rceistcr. 

"" ADDR -.- MOOE MNEbi@NIC - FORClA r /OPCODE 

8 4 4  -"""""""""- 
R DSCR  RA,RB I 6F I RA I RB I I ( R B ) I  32 

"""""""""" 

" l l l ~ S C l < l ~ ~ l ~ l O ~ :  'lhc concntcl1;wxl contents of registers R A  and R A +  1 arc shiftcd cyclically N positions, whcre 
rcgisrcr I l R  contains tllc count, N. I f  thc count is positivc ((Rn,)=O), thc shift direction is left. If 
thc count is ncgativc (2's c o ~ ~ q ~ l c ~ n c n t  notatio~l, (RBo)= 1). thc shift direction is right. 'The 
condition status, CS, is set bascd on thc rcsult i n  IZA and KA + 1. 
N = O rcprcscnts a shift of m o  positions. 

If IN1 > 32, the fixcd point ovcrflow occurs, no shifting occurs, and this instruction is trcated as a 
NOP (sec pagc 137). 

(Sce "1)cscription" of the double  shift cyclic instruction, I.lSI,C (sec page 48), for thc definition of 
shift opcrations.) 

lhe  contcnts of R11 remain unchangcd, unlcss R A  = RB: in this cvcnt, the contcnts arc shiftcd N 
positions. 

REGSSTER  TRANSFER  ESCRIPTIOJ: 

P I 4  < - -  1, e x i t ,  if IN1 > 32: 

( R A . R A + l )  < - -  ( R A , R A + l )  Shifted l e f t  c y c l i c a l l y  by ( R B )  positions 

- Now: 

if 32 2. ( R B )  > O ;  

( R A , R A + l )  < - -  ( R A , R A + l )  Shifted  right c y c  

if O > ( R B )  2 -32; 

(CS) <- -  O010 if ( R A , R A + l )  = O; 
( C s )  < - -  O001 if ( R A , R A + l )  < O; 
( C S )  C-- O100 i f  ( R A , R A + l )  > O :  

REGISTERS  AFFECTED:   RA,   RA+1 .   RB,  CS,  P I  

1 i c a l l y  by - ( R B )  pos itions 

I 
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M I L - S T D - 1 7 5 0 A  ( U S A F )  
2 J u l y  1980 

D JC C . L A B E L  
DX J C  C ,  L A B E L ,  RX 

a 4 4  l G  """"~"""""_ """"""""" 

I 70 I C  I R X I I  LABE L I 
"""""""""" """"""""" 

8 4 4  1 6  
I JCI C,ADDR """""""""" """"""""" 

IX JCI C,Al)DR,HX ' I 7 1  I C  I p x I I  ADOR I 
"""""""""" """"""""" 

DESCRI P'I'ION: 'l'his is a conditional jump instruction whcrcin the instruction scqucncc jumps to thc Dcrived 
Addrcss, D A ,  if a logical  one rcsults froin the following OpCratiOn: 

(1) 'Ihc  +bit C ficld is bit-by-bit ANIkd with thc 4-bit condition status, CS 

(2) The rcsulting 4-hits  arc Olicd togcther 

(3) o r i f c  = 7orC = F; 
Otherwise, the next scqucntial instruction is executed. 

Cond i t ion  Code 

G2 GIs JumD Cond i t ion  

O000 
O 0 0 1  
0010 
0 0 1 1  
0100 
O 1 0 1  
O 1 1 0  
o111 
1 0 0 0  
1 0 0 1  
1 0 1 0  
1 0 1 1  

1 1 0 1  
11 1 0  
1111 

1 1 0 0  

O 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 
C 
D 
E 
F 

NOP 
less t h a n   ( z e r o )  
e q u a l   t o   ( z e r o )  
l ess  t h a n   o r   e q u a l   t o   ( z e r o )  
g r e a t e r   t h a n   ( z e r o )  
no t   equa l  t o  ( z e r o )  
g r e a t e r   t h a n   o r   e q u a l   t o   ( z e r o )  
u n c o n d i t i o n a l  
c a r r y  
c a r r y  o r  L T  
c a r r y  o r  EQ 
c a r r y  o r  L E  
c a r r y   o r  GT 
c a r r y   o r  NE 
c a r r y   o r  GE 
u n c o n d i t i o n a l  

Mnemonic 

" -  
L T  L2  M 
EQ E Z  - 
L E   L E Z  NP 
GT  GZ P 
NE  NZ - 
GE GEZ NM 

CY - - 
" -  
" -  

55 JC,JCI 
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k I L - S T D - 1 7 5 0 A  (USAF)  
2 J u l y  1 9 8 0  

RCCISTER =ANSFER DESCRIPTION: 

(IC) < - -  DA i f  C 7 ,  or  

i f  C F ,  or  

, JC,JCI 56 
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N [ L - S T D - í 7 S C A  ( U S A F )  
2 J u l y  1980 

8 4 4  16 
D JS R A ,  LABEL 
DX JS RA,  L A B E L ,  R X  I 72 I R A I R X  I I LABEL I 

- "" "-""""" 

"""""""""" ""~""""""- 

( R A )  <- -  (IC): 

(IC) < - -  DA; 

"" REGISTERS AFFECTED:  R A ,  IC 

57 JS 
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Mll:-STD-1'/50/\ (USAF) 
2 J u l y  1080 

o 4 4  16 
D SOJ R A ,  LABEL 
DX SOJ R A ,  LABEL, R X  I 73 I R A ( A X I 1  LABE L I 

"""""""""" """"""""" 

"""""""""" """"""""" 

Notc: I f  RA = RX, thcn thc dcrised addless, 11,A is calculatcd bcforc I L \  is dccrcmcntcd. 

REGISTER  Ll jAfdSFER DESCRIPTION: 

( R A )  <- -  ( R A )  - 1; 

( I C )  <- -  DA i f  ( R A )  # O; 

( C S )  < - -  O010 i f  ( R A )  = O ;  
( C S )  < - -  O001 i f  ( H A )  < O; 
( C S )  <- -  O100 i f  ( R A )  > O: 

- REGISTERS  AFFECTED:  R A ,  C S ,  IC ( i f  t h e  jump i s  e X e C l J t e d )  

SOJ 
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ICR B R  1-ABEL 

E~IIL-Sl.D-1750A ( U S A F )  
2 J u l y  1980 

"."" FORMAT/OPCODE 

(IC) <- -  DA : 

R E G I S T E R S  " AFFECTED: IC 

59 
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MIL-STD-1750A (USAF)  
2 July 1980 

I C R  BEZ  LABEL 

-.- FORllAT/OPCODE 

a a 
"""""""_"" 
I 75  I D I -128 _< D 127 """""""""_ 

( I C )  <- -  DA i f  (CS) = X010; 

REGISTERS  AFFECTED:  IC ( i f  t h e  jump i s  executed)  

' 111% 60 

I 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.29 I3mnch if less than ( m o ) .  

" ADDR MODE MNEMONIC FORMATIOPCODE 

I C R   B L T   L A B E L  

8 8 """""""""_ 
I 7 6  I D I - 1 2 8  i D 1 2 7  
""""""""".. 

LIESCIZIPI'ION: A program branch is made to I.ABEI,, i.c., the Dcrived Addrcss, D A ,  if thc condition status, CS, 
indicates that thc prcvious rcsult which sct thc CS is lcss than (zero).  Othcrwisc, the ticxt 
scqucntinl instruction is executed. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( I C )  <- -  DA if ( C S )  = X O O 1 ;  

R E G I S T E R S   A F F E C T E D :   I C  ( i f  t h e  jump i s  executed)  

61 
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MIL-STD-1750A  (USAF) 
2 J u l y  1980 

5.30 ßranch t o  cxccutivc. 

" AODR MODE  MNEMONIC 

S REX N 

FORMAT/OPCODE 

8 4 4  
"""--"""""" 
I 77 l O O O O l  N I 
"""""""""" 

- I)ESCRIWION: 'his  instruction providcs a tncans to jump to a routine in anotllcr address state, AS. It is typically 
uscd  to I T I ~ L C  controllcd. protcctcd calls to an cxccutive. 'nlc 4-bit literal N sclccts onc of 16 
exccutivc cnlry points to bc used. Exccution o f  this instruction causes an intcrrupt to occur using 
U1c EXEC call interrupt vcctcw (interrupt 5). '1hc ncw IC is loadcd from thc Nth location 
following thc SW i n  thc ncw proccssor stntc. I h c  linkage pointer (1-P), scrvicc pointer (SVP), and 
thc ncw processor statc  (ncw .MK. ncw SW, and new IC) are fctchcd from addrcss statc zcro. 'lhe 
current proccssor stalc  (old M K ,  old SW, and old 1C) arc storcd i n  thc addrcss  state spccificd by 
thc new SW AS field. lntcrrupts arc disabicd when BEX is cxccuted. l h c  EXEC call internrpt 
cannot bc maskcd or disabled. Arguments associatcd  with thc BEX instruction are passed by 
software convcntion. 'I'hc proccssor lock and kcy function is ignored whcn this instruction is 
exccutcd. An attcmpt to branch into an cxccutc protcctcd arca of  memory shall rcsult in € T o  
being set to 1. 

REGISTER  TRANSFER  DESCRIPTION: 

( S V P )  <- -  [2BI6].  where AS = O; 

PI5 <--  1: 

(MK.SW,IC) < - -  [(SVP),(SVP)+l,(SVP)+Z+N)], where AS = O ;  

(LP) C--  [2A16], where AS = O ;  

[ ( L P )  , ( L P ) + l ,  (LP)+2] <- -  (RQ, RQ+1  .RQ+2), where AS SW12-15; 

REGISTERS  AFFECTED: MK, SW, IC,  PI 

I 

BEX 62 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 J u l y  1980 

5.31 Iira~~ch if lcss t l w  o r  counl to (mol .  

" AODR  MODE MNEMONI&  FORMAT/OPCODE 

I C R   B L E  LABEL 

8 8 """""-"""" 
I 78 I D I -128 i D i 127 
"""""-"""" 

(IC) < - -  DA i f  (CS) = X 0 1 0  or ( C S )  = X o O 1 ;  

REGISTERS  AFFECTED:  I C  ( i f  t h e  jump i s  executed)  

63 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 July  1 9 8 0  

5.32 Branch i f  mntc r  than ( 7 . ~ ~ 0 ) .  

" ADDR MODE MNEMONIC FORMAT/OPCODE 

a 8' """""""""- 
I C R  BGT  LABEL I 79 I D I - 1 2 8  i D L 1 2 7  

""""""""-" 

DESCRTP'TION: A program  branch is madc to LABEI, i.e., thc llcrived Address. DA, if the condition  status, CS, 
indicates  that the prcvious rcsult which  sct tllc CS is greater  than (mo).  Othcrwise, the next 
sequcntial  instruction is cxccutcd. 

REGISTER  TRANSFER  DESCRIPTION:  

( I C )  <- -  DA i f  (CS) = X100: 

REGISTERS  AFFECTED:  I C  ( i f  the jump i s  executed) 

G4 
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œ 

5.33 &ch if not c c l ~ ~ l  to (mo). 

" ADDR MODE flfJEMONIC 

I C R  BNZ LABEL 

MTL-STD-1760A ( U S A F )  
2 July 1980 

a 8 
"""-"""""" 
I 7A I D I -128 5 D i 1 2 7  "-"""""""" 

" IIESCIIIP'I'ION: A program  branch is made  to I A B C I I ~ ,  i.c., ?he ncrivcd Addresc, DA,  if thc condition status, Cs, 
indicates that thc previous result which sct the CS is not equal to ( m o ) .  Othcrwisc, thc ncxt 
sequcntial  instruction is cxccuted. 

REGISTER  TRANSFER  DESCRIPTION:  

( I C )  <- -  DA i f  ( C S )  = X 1 0 0  o r  ( C S )  = X O O I ;  

REGISTERS  AFFECTED:  IC ( i f  the.jump i s  executed) 

65 
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M I L - S T D - 1 7 5 0 h   ( U S A F )  
2 J u l y  1980 

" ADDR MODE 

I C R  

1)t:SCRIWlON: 

MNEMONIC  FORMAT/OPCODE 

BGE LABEL 

8 8 ""-""""""" 
I 78 I D I - 1 2 8  i D i 127 
"""""""""- 

REGISTER  TRANSFER  DESCRIPTION:  

( I C )  <-- DA if ( C S )  = X 1 0 0  o r  ( C S )  = X 0 1 0 ;  

R E G I S T E R S   A F F E C T E D :   I C  ( i f  t h e  jump i s  e x e c u t e d )  

I 

I 

RGE 66 
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m 045775b 786 
M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  '1980 

" ADUR MODE MNEMONIC  FORMAT/OPCODE 

D LST ADDR 
DX LST ADDR, R X  

I L S T I  ADDR 
I X  L S T I  ADDR , RX 

8 4 4  16 
"""""""""" """"""""" 

I 7D l O O O O l  R X  I I ADDR I "_""""""""_ """~"""""~ 

8 4 4  16 
"""""""""" """"""""" 

I 7C l O O O O l  R X  I I ADDR I 
"""""""~""~ """"""""" 

1)ESCI~IP'I'ION: l'hc contcnts of thc Ikrivcd Addrcss, DA, and D A  + 1, and DA+2 arc loadcd into tlw lntcrrupt 
Mask register, Status Word rcgistcr and Instruction eountcr, rcspcctivcly. This is a privileged 
instruction. 

- Note: I'his instruction is an unconditional jump  and is  typically  used to cxit from  an interrupt routine. 
DA, Dh+l ,  and 1IA+2. in this typical casc, contain'thc  lntcrrupt Mask, Status Word,  and 
lnstruction  Countcr values for the intcrruptcd program and the cxccution of LS'F causes the 
program to rcturn to its status  prior to Wing intcrruptcd. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( M K ,  S\{, I C )  <- -  [DA,  D A + l .  DA+2] ;  

REGISTERS  AFFECTED:  MK,  SW. IC 

67 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.36 M j C :  and iunm to subroutine. 

" ADDR MODE MNEMONIC FORMAT/OPCODE 

8 4 4  16 
D SJS RA,   LABEL 
D X  SJS RA,LABEL,RX I 7 E  I R A I R X I I  LABEL I 

"""""""""" """"_""""_ 
"""""""""" """"""""" 

DESCRIPTION: The contcnts of register RA are decremented by one. l h e  address of the instruction following the 
SJS instruction is stored into the memory loc~ition  pointed to by Rh.  Program control is then 
transferred tcl the instruction nt the Dcrivcd Address, DA. R A  is the stack pointer and can be 
sclected by the programmer as any onc of the 16 general registers. 

Note: If RA = RX, then the derived address, DA, is calculated before RA is decremented. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A )  <- -  ( R A )  - 1; 

[ ( R A ) ]  C-- ( I C ) ;  

( I C )  < - -  DA: 

R E G I S T E R S   A F F E C T E D :   I C ,  RA 

I 

SJS 68 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.37 Unstnck IC and rctljrn  from a~broutinc. 

" ADDR - MODE MNEMONIC FORMAT/OPCODE 

S URS RA 

8 4 4  
"""""""""" 

I 7F I R A I O  I 
"""""""""" 

13FSCRlrYI'ION: 'lhc contents  of thc memory location pointed to by rcgistcr R A  is loadcd into tllc instruction 
counter, IC. RA is thcn  incrcmcntcd by onc. Any onc o f  the 16 gcncrnl registcrs  nay be 
dcsignatcd as thc stack pointer. ' 1 l h  instruction is tllc subroutinc rcturn for SJS. Stack  and Jump 
to Subroutine. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( I C )  c-- [ ( R A )  J :  

( R A )  <--  (RA)  + 1; 

REGISTERS  AFFECTED:   RA,  IC 

69 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 July 1980 

5.38 Sinqlc nwcision load. 

" ADDR MODE MNEMONIC 

R  LR  RA,RB 

B 

BX 

L B   B R , D S P L  

LBX  BR.RX 

I S P   L I S P  RA,N 

I S N   L I S N  RA,N 

FORMATIOPCODE 

8 4 4  

I 81 I RA I RB 1 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 12 < BR < 15 

RA = R2 
I O 10 I B R ' l   D S P L  I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 
"""""""""""~ 12 i BR i 15 

RA R 2  
I 4 10 I B R ' I  O I RX I B R '  BR - 12 """"_""""""" 

8 4 4  
"""""""""" 

I 82 I RA IN-1 I 1 i N 5 16 
"""""""""" 

8 4 4  
"""""""""" 

I 83 I RA IN-1 I 1 5 N i 16 
"""""""""" 

8 4 4  16 
D L RA,  ADDR 
DX L RA.ADDR,RX I 80 I R A I R X I I  ADDR i 

"""""""""" """"""""" 

"""""""""" """"""""" 

8 4 4  16 
""""""""""  """"""""" 

I M   L I M   R A ,   D A T A  I 85 I R A I   R X I  I DATA I 
I M X   L I M  R A ,  DATA,  RX """""""""" """"""""" 

8 4 4  16 
I L I  RA,ADDR 
I X  L I  RA,ADDR,RX I 84 I R A I R X I I  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

DESCKlPrION: The single  precision  Dcrivcd  Operand, DO, is  loaded  into the register RA. The Condition  Status, 
CS, is set bascd on the result in rcgistcr RA. 

70 
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MIL-STD-175OA ( U S A F )  
2 July 1980 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A )  <-- DO; 

(CS) <-- 0010 i f  ( R A )  = O ;  
( C S )  <--  0001 if ( R A )  O :  
( C S )  <- -  O100 i f  ( R A )  > O ;  

R E G I S l E R S   A F F E C T E D :   R A ,  CS 

. 

71 I.R,1.lSP.I,ISN,I.I\,I.HX.I..I.J.I.IM 

&gA[ 
 
 

License provided by I.H.S. Germany
For Internal Use Only
 

--`````,``````-`-`,,`,,`,`,,`---

Historical

DocMaster: Historical standard/uncontrolled copy when printed (32990)



MIL-STD-1750A  (USAF) 
2 July 1980 

5.39 Mublc mecision load. ' 

ADDR  MODE MNEMONIC 

R 

B 

BX 

D 
DX 

DLR RA,RB 

DLB  BR,  DSPL 

DLBX BR,RX 

DL RA,ADDR 
DL  RA, ADDR , RX 

FORMAT/OPCODE 

8 4 4  

I 87 I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""1- 1 2  i BR i 1 5  

RA = R0 
I O I I  I B R ' I  DSPL I BR' = BR - 1 2  _""_"""""""" 

L 

4 2 2 4  4 """""""""""- 1 2  2 BR 2 1 5  

RA = R0 
I 4 10 l B R ' l  1 I RX I BR' = BR - 12  """""""""""- 

8 4 4  16 
"""""""""" """"""""" 

I 86 I R A I R X I  I ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I DL I RA, ADDR I 88 I R A I R X I I  ADDR I 
IX DL I RA  ,ADDR , RX """""""""" """"""""" 

DESCliIPTION: The double precision  Derived  Operand, D O ,  is loaded  into the register RA and R A +  1 such that 
the MSH of W is in RA. The Condition Status, CS, is sct based  on the rcsult in RA and KA + 1. 

REGISTER TRANSFER DESCRIPTION: 

(RA,RA+I) <-- DO; 

(CS) <-- 0010 i f  (RA,RA+I) = O ( D o u b l e - f i x e d  p o i n t  z e r o ) :  
(CS) <--  O001 i f  (RA,RA+l) < O :  
(CS) <-- O100 i f  (RA,RA+l) > O ;  

REGISTERS  AFFECTED: RA, RA+I, CS 

72 
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MIL-STD-1750A ( IJSAF) 
2 July 1980 

5.40 l a a d  multinlc rccistcrs. 

" ADDR  MODE MNCMONIC F=AT/OPCOOE 

8 4 4  16 
D LM N,ADDR 
DX LM N ,  ADDR, RX I 89 I N  I R X I 1  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

O ( N ( 1 5  

l3FSCRIPI'ION: The contcnts of  the Ikrived Addrcss, DA.  arc loadcd into rcgistcr 110. then the contents of the 
LM+1 arc toadcd into register R1, ..., finally, IIW contcnts of DA-t-N arc loadcd into RN. 
Effcctivcly, this instnlction allows thc transfer of (N + 1) words from mcmory to thc rcgister file. 

REGISTER TRANSFER DESCRIPTION: 

( R O )  <-- [DA] ; 

( R l )  <-- [DA+l]; 

( R 2 )  <-- [DA+2]: 

( R N )  <--  [DA+N]; 

REGISTERS AFFECTED: R0 through RN 
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2 J u l y  1980 

5.41 Fstendcd nrccision floatin.; Doint load. 

" ADDR MODE MN[:ÌdOFIIC  FORMAT/OPCODE 

8 4 4  16 
D E F L  RA.ADDR 
D X   E F L  RA.ADDR,RX I 8 A  I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" "_"""""""_ 
IIESCKIPI'ION: The extendcd prccision  floating point Dcrivcd Operand. lm, is loaded into rcgisters RA,  

R A  + 1, and RA + 2 arch that thc most significant 16-bits o f  thc word arc loadcd into register RA. 
Thc condition status, CS, is sct bascd on tllc rcsults in rcgisters KA, RA+ 1, and liA+2. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

(RA,   RA+1 ,   RA+2)  <--  DO; 

(CS)  <-- O010 if ( R A ,  RA+1 ,  RA+2) = O :  
(CS)  <--  O001 i f  ( R A ,  RA+1,  RA+2)  < O ;  
( C S )  <-- O 1 0 0  i f  ( R A ,  RA+1,  RA+í!) > O :  

REGISTERS  AFFECTED:   RA,   RA+1 ,   RA+2 ,   CS 
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5.42 I .oad FrornAmcr  bvtc. 

" ADDR MODE MNEMONIC  FORbiAT/OPCOD< 

a 4 4  16 
D 1.UB RA,  ADDR 
DX LUß RA,  ADDR,  RX I 88 I R A I R X I I  ADDR I 

"""""""""" """"""""" 

""""""""""  """"""""" 

I LUBI  R A ,  ADDR 
I X  LUBI R A ,  ADDR , RX 

a 4 4  16 
"""""""""" """"""""" 

I 8D I R A I R X I  I ADDR I "_""""""""_ """"""""" 

DF.SCRIPTION: '171~ MSH (upper bytc) of thc Brived Operand. lx), is loadcd  into thc ISH (lowct byte) of 
rcgistcr RA. 'Ihc MSH (upper bytc) of RA is unnffccted. 'lhe condition  status, CS, is set bascd on 
thc result  in RA. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( C S )  <-- O010 i f  ( R A )  = O ;  
(CS) <-- O001 i f  (RA)  < O ;  
(CS) <-- O100 i f  ( R A )  > O ;  

REGISTERS  AFFECTED:   RA,   CS 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.43 I m d  from lowcr  bvtc. 

- ADDR " MODE MNEMONIC  FORMAT/OPCODE 

8 4 4  16 
D L L B  R A ,  ADDR 
DX  LLB RA ,ADDR, RX I 8 C  I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

I L L B I  RA,ADDR 
I X   L L B  I R A ,  ADDR , RX 

8 4 4  16 
""""""~"""~ """"""""" 

I 8E I R A I R X I  I ADDR I """"""""~"_ """"""""" 

DESCRIPTION: The I..SH (lower byte) of the Dcrivcd  Opcrand. D O ,  is  loadcd  into thc I.SH (lowcr byte) of 
rcgistcr KA. Tllc MStI (upper  byte) of RA is unaffected. ' h  condition  status, CS, is set  bascd on 
tbc  rcsult  in RA. 

REGISTER  TRANSFER  DESCRIPTION:  

(CS)  < - -  O010 i f  ( R A )  = O: 
(CS) < - -  O001 i f  ( R A )  < O: 
(CS)  < - -  O100 i f  ( R A )  > O: 

REGISTERS  AFFECTED:   RA,  CS 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.44 Pao multil,lc rxeistcrs off the stack. 

"_ ADDH - MODE MNEMONIC  FORMAT/OPCODE 

S POPM RA.RB 

8 4 4  

I 8 F  I RA I RB I 
"""""""""" 

"""""""""" 

I)F,SCRIIYfION: For RA 5 lW, legistcrs RA through KI3 arc loaded scqucntially from a stack i n  memory using R15 
as thc stack pointer. 

For RA > RI), rcgistcrs RA through 1114 and thcn KO through I¿ß arc loaded scqucntially from 
the stack. 

In both cases, 

a.  as  each word is popped from the stack, R15 is incrcmented by one; 

b. if R15 is included in the transfcr, then it  is cffcctively ignored; 

c.  on cornplction, R15 points to the top word of  the stack remaining. 

REGISTER  TRANSFER  DESCRIPTION:  

i f  RA i RB then 
f o r  i = O t h r u  RB - RA do 

beg i n 
i f  RA + i # 15 then  (RA + i) <--  [ ( R 1 5 ) ] ;  

end; 
( R 1 5 )  < - -  ( R 1 5 )  + 1; 

e l   s e  
beg i n  
f o r  i = O t h r u  15 - RA do 

beg i n 
i f  RA + i # 15 then  ( R A  + i )  < - -  [ ( R 1 5 ) ] ;  

end; 
f o r  i = O t h r u  RB do 

beg i n  
(i) < - -  [ ( R 1 5 ) ] ;  
( R 1 5 )  <--  ( R 1 5 )  + 1; 
end: 

( R 1 5 )  <-- ( R 1 5 )  + 1; 

end : 

REGISTERS  AFFECTED:   RA through R 1 4 ,   R 0  through R B .   R 1 5  

77 POPM 
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5.45 Sinelc grccision stow. 

" ADDR  MODE MNEMONIC 

B ST6 BR,  DSPL 

BX STBX  BR,RX 

FORMAT/OPCODE 

4 2 2  8 
""""""""""" 

I O 12 I B R ' I  DSPL I 
""""""""""" 

4 2 2 4  4 

I 4 IO I B R ' l  2 I RX I 
"""""""""""- 

"""""""""""- 

1 2  i BR i 15 
BR' = BR - 12 
RA R2 

1 2  5 BR i 15 
BR' = BR - 1 2  
RA = R2 

8 4 4  
D ST RA,ADDR 
DX ST RA, ADDR,  RX I 90 I R A I R X I I  ADDR 

"""""""""" """"""""" 

I 
"""""""""".""""-""""- 

8 4 4  16 
"""""""""" """"""""" 

I ST I RA, ADDR I 94 I R A I R X I I  ADDR I 
I X  ST I RA, ADDR  RX """""""""" """"""""" 

DESCRIP'r'ION: Tl~c contents of the rcgistcr RA are stored into the Dcrivcd Address, DA. 

REGISTER TRANSFER DESCRIPTION: 

[DA] <- -  (RA); 

REGISTERS AFFECTED: None 

16 

78 

 
 

License provided by I.H.S. Germany
For Internal Use Only
 

-
-
`
`
`
`
`
,
`
`
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Historical

DocMaster: Historical standard/uncontrolled copy when printed (32990)



M I L - S T O - 1 7 5 0 A   ( U S A F )  
2 J u l y  1 9 8 0  

5.46 Store a 11on-nc~i\tivc constant. 

ADDR MNEMONIC . FORMATIOPCODE 

D STC N,ADDR 
DX STC N ,  ADDR,  RX 

8 4 4  16 
"""""""""" """"""""" 

I 91 I N  I R X I I  ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I S T C I   N , R D D R  I 92 I N  I R X I I  ADDR I 
I X  S T C I  N .ADDR ,.RX """""""""" """"""""" 

IIESCRIPTION: 'Ihe constant N, whcre N is an irltcgcr (O 1. N 1. 15) is storcd at thc Dcrivcd  Address, DA. For Lhe 
spccial case  of storing m o  into rncmory the mnemonics 

S T Z  ADDR.RX f o r   d i r e c t   a d d r e s s i n g  
and S T Z I   A D D R , R X  f o r   i n d i r e c t   a d d r e s s i n g  

may be used. I n  t h i s  s p e c i a l   c a s e ,   t h e  N f i e l d   e q u a l s  O .  

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

[DA] <-- N ,  where O L N I 15; 

REGISTERS  AFFECTED:  None 

79 . .  S'I%,SI'C1.S'I'%,S'f%J 
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5.47 Movc multinlc words. mcmorv-to-memory. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

S MOV RA,RB 

8 4 4  

I 93 I RA I RB I 
"""""""""" 

"""""""""" 

DESCRIPTION: This instruction allows the memory-lo-memory transfer of N words where N is an integer 
between zcro and 216 - 1 and is represented by the contents of R A +  1. The contents of RB are  the 
address of the first word  to be transfelicd and the contents of I t A  arc the address of  where  the 
first word  is  to be transferred. After each  word transfer, RA and RB are incrcmcntcd, and RA + 1 
is dccrementcd. 

Note: Any pending interrupts are honored after each single word transfer is completed. The IC points 
to the current instruction location until the last transfer is complcted. 

RA has a final  value of thc  last stored address plus one; RA + 1 has a final  value of zero. 

RB has a final  value equal to the address of the last word uansfered plus one. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

S t e p  1: [ ( R A ) ]  <- -  [ ( R B ) ]  i f  (RA+1)  > O ;  Go  t o   S t e p  4 o t h e r w i s e ;  

S t e p  2 :  ( R A )  <-- ( R A ) + l .   ( R B )  <- -  ( R B ) + l ,   ( R A + l )  <- -  ( R A + l ) - 1 ;  

S t e p  3:  REPEAT  STEPS 1 and 2; 

S t e p  4: S e t  I C  t o  next i n s t r u c t i o n   a d d r e s s ; .  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + l ,  RB 

I 

MOV 80 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.48 Double Drccision store. 

ADDR  MNEMONIC  FORMATIOPCODE 

B DSTB  BR,   DSPL 

BX  DSTX  BR.RX 

4 2 2  0 
""""""""""" 1 2  i BR i 15 

RA = R 0  
I O 13 I B R ' l   D S P L  I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 """""""""""- 1 2  i BR i 15 

RA = R 0  
I 4 10 I B R ' I  3 I RX I B R '  = BR - 1 2  
"""""""""""~ 

0 4 4  16 
D DST RA, ADDR 
DX  DST RA, ADDR , RX I 96 I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

a 4 4  16 
"""""""""" """"""""" 

I D S T I   R A ,  ADDR I 98 I R A I R X I  I ADDR I 
I X   D S T I  RA.ADDR, RX """""""""" """"""""" 

DESCRIPTION: The contents of registers RA and RA+ 1 are stored  at the Derived  Address, DA, and  DA +1, 
respectively. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

[DA,   DA+1]  <- -  ( R A , R A + l ) ;  

REGISTERS  AFFECTED:  None 

81 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.49 Storc rccistcr throuph mask. 

" ADDR MODE MNEMONIC FORMAT/OPCODE 

D SRM R A ,  ADDR 
DX  SRM R A ,  ADDR , RX 

8 4 4  16 
"""""""""" """"""""" 

I 97 I R A I R X I I  ADDR I 
"""""""""" """"""""" 

IIESCRIIYL'ION: ' h e  contents of rcgistcr RA are stored into the Derived Address, DA, through the mask in register 
RA + 1. For each position in the mask that is a one, the corresponding bit of registcr RA is stored 
into the corresponding bit of the DA. For each position in the mask that is a zero no change is 
made to thc corrcsponding bit stored in the DA. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

[DA] c - -  {[DA] t (?iA+l)) v {[RA] t [RA+l ] ) ;  

(RA+1)  = MASK,   (RA)  = DATA: 

o r ,  equivalently, 

(RQ)  c--  [DA]; 

(RQ) ,  <-- ( R A ) <  i f  ( R A + l ) i  = 1 f o r  i = O ,  1, ..., 15; 

[DA] <-- ( R Q ) ;  

REGISTERS  AFFECTED:  None 

I 

SRM 82 
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5.50 Store rnultitdc reaisters. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

8 4 4  16 
D STM N,ADDR 
DX STM N,  ADDR, RX I 99 I N  I R X I I  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

DESCIIIPTION: 'Ihc contcnts of register KO are stored  into  the  Derived  Address, DA; then  the  contents of R1 
are storcd  into DA + 1; ....; finally,  thc contents of RN are  stored  into DA +N where N is an 
integer, O < N < 15. Effectively, this instruction  allows the transfer of (N + 1) words  from thc 
register  file to memory. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

[DA]  <-- ( R O ) ;  

[ D A + l ]  <-- ( R l ) ;  

[DA+2]  <-- ( R 2 ) ;  

[DA+N] <-- (RN)  O 5 N 15; 

REGISTERS  AFFECTED:  None 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
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5.51 Exrcnded precision floating mint stow 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

8 4 4  16 
D E F S T  RA,ADDR 
DX  EFST RA,ADDR,RX I 9 A  I R A I R X I  I ADDR I 

""""""""~"_ """"""""" 

"""""""""" """"""""" 

DESCIIIYIION: Thc contents of registers RA, RA+ 1, RA +2  are storcd at the Derivcd Address, DA, DA+ 1, and 
DA+2. 

REGISTER  TRANSFER  DESCRIPTION:  

[DA,   DA+1,   DA+2]  <-- (RA,   RA+1 ,   RA+2) ;  

REGISTERS  AFFECTED:  None 

r 
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5.52 Store into upper bvtc. 

ADDR MODE MNEMONIC 
"" FORMAT/OPCODE 

D STUB RA,  ADDR 
DX  STUB RA,  ADDR , RX 

I S U B I  RA,ADDR 
I X  SUB I RA,  ADDR , RX 

8 4 4  16 
"""""""""" """"""""" 

I 98 I R A I R X I  I ADDR I 
"""""""""" """"""""" 

8 4 16 
"""""""""" """"""""" 

I 90 I R A I   R X I  I ADDR I 
"""""""""" """"""""" 

DF,SCRlPrION: 'lhe I S H  (lower byte) of register RA is stored into the MSH (upper byte) of thc Derived Address, 
DA. The LSI I (lower byrc) of the DA is unchangcd. 

REGISTER  TRANSFER  DESCRIPTION:  

REGISTERS  AFFECTED:  None 

SI'U IKSUBI 
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5.53 Storc into lowcr bvtc. 

- ADDR " MODE MNEMONIC FORMAT/OPCODE 

8 4 4  10 
D STLR RA.ADDR 
DX  STLB RA,  ADDR , RX I 9c I R A I R X I I  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

I SLR I R A ,  ADDR 
I X   S L B I  RA,ADDR,RX 

8 4 4  16 
"""""""""" """"""""" 

1 9E I R A I R X I I  ADDR I 
"""""""""" """"""""" 

DESCRIPTION: 'I'he ISH (lowcr  byte) of register Rh is stored into the LSH (lower byte) of the Dcrived Address, 
DA. 'lhe MSH (uppcr byte) of the DA is unchangcd. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

REGISTERS  AFFECTED:  None 

86 
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MIL-STQ-1750A (USAF) 
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" ADDR MODE MNEMONIC  FOHMAT/OPCODE 

S PSHM RA,  RB 

e 4 4  

I 9F I RA I Rß I 
"""_""""" "" 

"""""""""" 

For RA > RI3, thc contents of li13 through RO, and thcn the contcnts of R15 through RA, arc 
pushcd onto  thc stack. On complction, K15 points to t l~c last itcrn  on thc stack, thc contents of 
RA. 

In both  cases,  succcssivc incrcasing addrcsscs on thc stack corrcspond to succcssive incrcasing 
register adclrcsscs,  with a point discontinuity bctwccn R15 and R0 in the latter case. 

J2XAMPI.E: PSHM R3,125 resuits in 
""""""""" 

( R 1 5 )  -->I (R31 I 
,I"""""""" I 
I ( R 4 1  I I"""""""" I 
I ( R 5 )  I 
""""""""" 

PSHM 1114,112 results in 
""""""""" 

( R 1 5 )  -->I ( R 1 4 1  I 
I"""""""" I 
I ( R 1 5 1  I I"""""""" I 
I (RO)  I I"""""""" I 
I ( R I )  I I"""""""" I 
I ( R 2 1  I 
""""""""" 

87 PSI1M 
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” REGISTER  TRANSFER  DESCRIPTION:  

i f  RA L RB t h e n  
for i = O t h r u  RB - RA do 

b e g i n  
( R 1 5 )  <- -  (R15) - 1: 
[ (R15)]  <-- (RB - i): 
end: 

el se 
b e g i n  
f o r  i = O t h r u  RB do 

beg i n 

[ (R15)]  <-- ( R B  - i): 
end: 

beg i n 

[ ( R 1 5 ) ]  <-- ( R 1 5  - i): 
end: 

(R16)  <--  (R15) - 1: 

f o r  i = O t h r u  15 - RA do 

(R15)  <--  (R15) - 1: 

end: 

REGISTERS  AFFECTED.:   R15 

PSI1M 88 
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5.55 Sinele precision inteecr add. 

" ADDR  MODE MNEMONIC 

R  AR RA.RB 

B  AB BR.DSPL 

BX ABX BR,RX 

ISP AISP RA,N 

D A RA, ADDR 
DX  A KA.ADDR,RX 

I M   A I M  RF\, DATA 

MIL-STD-1750A  (USAF) 
2 J u l y  1 9 8 0  

FORMAT/OPCODE 

8 4 4  

I A l  I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 

I 1 10 l B R ' l  DSPL 1 
""""""""""" 

4 2 2 4  4 

I 4 10 I B R ' I  4 I RX I 
_""""""""""" 
"""""""""""- 

8 4 4  

I A2 I RA I N - I  I 
"""""""""" 

"""""""""" 

8 4 4  

12 i BR 5 1 5  
BK'  = BR - 12  
RA = R2 

1 2  5 BR i 15 
BR' = BR - 1 2  
RA R2 

1 5 N L 1 6  

16 
"""""""""" """"""""" 

I AO I R A I R X I I  ADDR I 
"""""""""" """"""""" 

8 4 4  16  
"""""""""" """"""""" 

I 4 A   I R A I 1  I I  DATA I 
"""""""""" """"""""" 

DESCRIPI'ION: The Dcrivcd Operand (DO) is addcd to the contcnts of the RA register. The result (a 2's 
complement  sum) is storcd in rcgistcr RA.  'lhe condition status  (CS) is set bascd on the result  in 
register R A  and carry. A fixcd point overflow occurs if both operands arc of tne same sign and 
the sum is of opposite sign. 

89 
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MIL-STD-1750A (USAF) 
2 J u l y  1980 

R E G I S T E R  TRANSFER DESCRIPTION: 

( R A ) *  < - -  ( R A ) '  + DO: 

P I 4  <-- 1, i f  (RAo)' = DOo and ( R A o ) '  # ( R A o ) *  

(CS) <-- O010 i f  c a r r y  = O and ( R A )  = O: 
(CS) <--  O001 i f  c a r r y  = O and ( R A )  < O ;  
( C S )  <--  O100 i f  c a r r y  = O and ( R A )  > O ;  
(CS) <--  1010 i f  c a r r y  = 1 and (RA) = O :  
(CS) <- -  1001 i f  c a r r y  = 1 and ( R A )  < O ;  
(CS)  <- -  1100 i f  c a r r y  = 1 and (RA) > O: 

R E G I S T E R S  AFFECTED: R A ,  CS,  P I  

' hl~,AR,ADX,AISP,A,AIM ' 9 0  

\ 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.56 lncrcnlcnt mcmorv by a Dositivc intcner. 

ADDR  MODE MNEMONIC  FORMAT/OPCODE 

D I N C M  N ,ADDR 
DX  INCM N ,ADDR, RX 

8 4 4  16 
"""""""""" """"""""" 

I A 3  IN-1 I RX I I ADDR I 
"""""""""" """"""""" 

J)ESCRIPI'ION: Thc contcnts of the mcmory  location spccificd by the Dcrivcd Address. DA, is incrcmentcd by N, 
whcrc N is  an intcger, 1 < N < 16. 'Ihis instruction adds a positivc constant to mcmory. Ihc 
condition status, CS, is set bascd on thc rcsults of the addition  and carry. A fixcd point overflow 
occurs if thc opcrand in memory is positivc and the result is  negative. l h e  mcmory location 
specificd is updntcd to contain the result of tllc addition proccss cven if a fixcd point ovcrflow 
occurs. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

[DA]' <- -  [DA]' + N ,  where 1 i N 16 ;  

P I ,  < - -  1, i f  [DA]' < O < [DA]';  

( C S )  <- -  0010 i f  c a r r y  = O and [DA] = O; 
( C S )  <-- O001 i f  c a r r y  = O and [DA] < O ;  
( C S )  < - -  O100 i f  c a r r y  = O and [DA] > O; 
( C S )  < - -  1010 i f  c a r r y  = 1 and [DA] = O ;  
{ C S )  <- -  1001 i f  c a r r y  = 1 and [DA] < O; 
( C S )  <- -  1100  i f  c a r r y  = 1 and [DA] > O; 

REGISTERS  AFFECTED:   CS,  P I  

91 INCM 
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MIL-STD-1750A ( U S A F )  
2 J u l y  1980 

5.57 SnLlc mccision ahsolutc valuc o f  rcnistcr. 

" ADDR MODE FNEMONIC FORMAT/OPCODE 

R ABS RA,RB 

8 4 4  

I A 4  1 RA I RB I 
"""""""""" 

"""""""""" 

DESCRIPTION: If thc sign bit of thc Derived Operand, DO (¡.e., the sign bit of register Rß), is a one, its negative 
or 2's complcmcnt is stored into rcgistcr RA. Howcvcr, if the  sign bit of DO is a zero. it  is stored, 
unchanqd, into RA. 'kc condition status, CS, is set based on  the result in register RA. 

- Note: KA may equal RB. 

The absolute value of a number with a 1 in thc sign bit and all othcr bits zero is the  same word, 
and causes  fixcd point overflow to occur. 

REGISTER T R A N S F E R   D E S C R I P T I O N :  

P I 4  <-- 1. e x i t ,  i f  DO = 800016; 

( R A )  <-- l D O l ;  

(CS) <-- O001 i f  ( R A )  = 8OOOI6; 

( C S )  <-- 0010 i f  ( R A )  = O :  
( C S )  <-- O100 i f  ( R A )  > O ;  

R E G I S T E R S   A F F E C T E D :   R A ,  CS,  PI 

l 

ABS 92 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.58 Double mcision absolute value of reaistcr. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

R DABS  RA,RB 

8 4 4  

I A 5  I RA I RB I 
"""""""""" 

""""""",""" 

DESCRIPI'ION: If the sign bit of the  double precision Derived Operand, 1x) (i.e., the sign  bit of register (RB, 
RB+ l)), is a one, its negative or 2's complcmnt is stored into register RA and RA+ 1, such that 
register ]¿A contains the MSH of the result. However, if the sign bit of DO is a zero, it is stored, 
unchanged, into RA and RA + 1. The condition status, CS, is set based on the result  in register RA 
and RA+1. 

m: RA may equal RB. 

The absolute value of a number with a 1 in the sign bit  ana all other bits zero is the same word, 
and causes fixcd point overflow to occur. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

PI,, < - -  1, e x i t ,  i f  DO = 8000 O O 0 O l 6 :  

( R A , R A + l )  < - -  l D O l ;  

( C S )  <- -  O001 i f  ( R A , R A + l )  = 8 0 0 0  OO0Ol6; 

( C S )  <--  O010 i f  ( R A . R A + l )  = O :  
( C S )  <-- O 1 0 0  i f  ( R A , R A + l )  > O :  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + l .  C S .  PI 

93 DABS 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.59 J)ouhlc nrccision intcper add. 

" ADDR  MODE MNEMONIC 

R DAR  RA.RB 

D DA RA  .ADDR 
DX  DA RA,  ADDR , RX 

FORMAT/OPCODE 

8 4 4  

I A 7  I RA I RB I 
"""""""""" 

"""""""""" 

8 4 4  16 
"""""""""" """"""""" 

I A 6   I R A I R X I I  ADDR I 
"""""""""" """"""""" 

DESCRIPTION: l h c  double precision Derivcd  Operand (DO) is added to the contents of registers RA and RA + 1. 
Thc rcsult (a 2's complcmcnt 32-bit sum) is stored in registers RA and RA + 1. Thc MSH is in 
RA. The condition  status (CS) is set based on the double precision results in RA and RA+ 1, and 
carry. A fixed point overflow occurs if both operands arc of the same sign and  thc sum is of 
opposite sign. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

(RA,RA+I)~ <- -  (RA,RA+I)* + DO; 

P I ,  <- -  1, i f  (RAo) '  = DOo and ( R A o ) '  # (RAo) '  

( C S )  <--  0010 i f  c a r r y  = O and ( R A , R A + l )  = O ;  
( C S )  <-- O001 i f  c a r r y  = O and ( R A , R A + l )  < O ;  
( C S )  <-- O100 i f  c a r r y  = O and ( R A , R A + l )  > O ;  
(CS) <-- 1 0 1 0  i f  c a r r y  = 1 and ( R A , R A + I )  = O ;  
( C S )  <-- 1 0 0 1  i f  c a r r y  = 1 and ( R A , R A + l )  < O ;  
( C S )  <--  1100 i f  c a r r y  = 1 and ( R A , R A + l )  > O ;  

J 

REGISTERS  AFFECTED:   RA,   RA+I ,   CS,  P I  

h R,DA 94 
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5.60 Floating point add. 

" ADDR  MODE MNEMONIC 

R FAR  RA,RB 

B F A 6  BR I DSPL 

BX  FABX  BR,RX 

D  FA RA,ADDR 
DX  FA RA  ,ADDR, RX 

M I L - S T D - 1 7 5 O A   ( U S A F )  
2 J u l y  1980 

FORMAT/OPCODE 

8 4 4  

I A 9  I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 __"""""""""" 12 L BR i 15 

RA = R0  
I 2 10 I B R ' l   D S P L  I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 """""""""""- 1 2  i BR i 15 

RA = R0 
I 4 10 I B R ' I  8 I RX I B R '  = BR - 12 """""""""""- 

8 4 4  16 
"""""""""" """"""""" 

I A 8  I R A I R X I  I ADDR I 
"""""""""" """"""""" 

DESCRIPTION: l h e  floating point Derived Operand, DO, is floating point  added to the contents  of registers RA 
and RA + 1. The  result is stored in registers ]<A and RA + 1. The proccss  of this operation is as 
follows: the mantissa of the number with the smaller algcbraic exponent is shifted right and  the 
exponent  incremented by one for each bit shifted until the exponents  are  equal. The mantissas 
are  then  added. If the sum  overflows the 24-bit mantissa, then the sum is shifted right one 
position, thc sign bit  restorcd,  and the exponent  incremcntcd by one. If the exponent exceeds 
7F,, as a result of this incrementation, overflow occurs and the operation is terminated. If the 
sum does not result in exponent overflow, the result is normalized. If in the normalization process 
the  exponent is decremented below 80,,, then underflow occurs and a zcro is inserted for the 
result. 

95 
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MIL-STD-1750A  (USAF) 
2 July 1980 

R E G I S T E R  TRANSFER DESCRIPTION: 

n = EA - EO: 

MO <-- MO S h i f t e d   R i g h t   A r i t h m e t i c  n p o s i t i o n s ,  i f  n > O and MA # O :  

MA <--  MA S h i f t e d   R i g h t   A r i t h m e t i c   - n   p o s i t i o n s .  EA <-- EO, i f  n < O and MO P O ;  

MA <- -  MA + MO: 

MA <-- MA S h i f t e d   R i g h t   A r i t h m e t i c  1 p o s i t i o n ,  MA, < - - i A o .  EA <-- EA+1, 
i f  OVM = 1: 

PI, <-- 1, EA <--  7F16, MA <--  8000 0016,  e x i t ,  i f  EA > 7F,, and MA, = 1; 

EA, MA <--  n o r m a l i z e d  EA,  MA; 

PI6 <-- 1. EA <-- O ,  MA <--  O .  i f  EA < 8Ol6; 

(CS) <- -  O010 if ( R A , R A + l )  = O ;  
(CS) <-- O001 i f  ( R A , R A + l )  < O ;  
(CS) <-- 0100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED: RA, RA+1, CS, P I  

r 

FAR,FAB,FAnX.FA 96 
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I 

" ADDR " MODE 

R 

D 
DX 

MNEMONIC "" FOR!4AT/OPCOUE 

M I L - S T O - 1 7 5 0 A  ( U S A F )  
2 July 1980 

EFAR  KA.RB 

a 4 4  16 
E FA  RA,  ADDR 
EFA  RA,ADDR,RX I AA I R A I R X  I I ADDR 

"""""""""" """~""""~" 

I 
"""""""""" "-"""""""_ 

l 'hc cxtcndcd prccision floating point Dcrivcd Opcrand, DO, is cxtcndcd floating point addcct to 
the contcnts of rcgistcr EA, RA+ 1. and RA $2. Illc rcsult is storcd i n  rcgister RA, R A  + 1, and 
KA + 2. 'Ihc process of this opcration is as follows: thc mantissa of the nulnbcr with thc smallcr 
algcbraic exponcnt is shiftcd right and thc cxponcnt is incl-cmcntcd by onc for each bit shiftcd. 
Whcn thc cxponcnw ;m cqual, thc niantissas arc addcd. If the sun1 ovcrflows thc 39-bit nlantissa, 
then the sun1 is shiftcd right onc position, thc sign  bit rcstorcd. and thc cxponcnt is incrcnlcntcd 
by onc. If  t l~c exponcnt excccds 7F1, as a rcsult of this incrcmcntation, overflow occurs and thc 
operation is tcrminarcd. I f  thc sum docs not result in cxponcnt overflow. thc result is nonnalizcd. 
If in thc norn~alizatiun process the exponcnt is decrcmcntcd bclow SO,,, thcn underflow occurs 
and a zcro is inscrtcd for rhc result. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

n = EA - DO; 

MO <--  MO S h i f t e d   R i g h t   A r i t h m e t i c  n p o s i t i o n s ,  i f  n > O and MA # O ;  

MA <--  MA S h i f t e d   R i g h t   A r i t h m e t i c  -n p o s i t i o n s ,  EA < - -  EO, i f  n < O and MO # O; 

MA <-- MA + MO; 

MA <--  MA S h i f t e d   R i g h t   A r i t h m e t i c  1 p o s i t i o n ,  MA, <--Mno,   EA <-- EA+1.  
- 

i f  OVM = 1; 

P I 3  <- -  1. E A  <-- 7F16, MA < - -  8 0 0 0  O0 OOOOI6, e x i t ,  i f  E A  > 7F1, and MA,, = 1; 

EA, MA <--  n o r m a l i z e d  EA,  MA; 

P I 6  < - -  1. EA <-- O ,  MA <-- O ,  i f  E A  < 80,,; 

(CS) <- -  O010 i f  ( R A ,  RA+1, RA+2) = O:  
(CS) < - -  O001 i f  ( R A ,  RA+1, RA+2)  < O ;  
( C S )  <--  O 1 0 0  i f  ( R A ,  R A + l ,  R A + 2 )  > O; 

REGISTERS  AFFECTED:   RA,   RA+1,   RA+2.  CS, P I  
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M I L - S T D - 1 7 5 0 A   ( I J S A F )  
2 J u l y  1980 

5.G2 tqoatinc Doin&;Ihsc,lutc  vnluc o f  rc+,tcr. 

" ADDR - MODE MNEFlONIC  FORMAT/OPCODE 

R FABS RA.RB 

8 4 4  

I AC I RA I RB I 
"""""""""" 

~_""~_"""""" 
I)~ISCRTI'7'IOI: If thc sign bit o f  the mantissa of  thc h i v e d  Operand, 1 x 3  (¡.c., thc contents of registers RB and 

RI]+ 1). is a onc, its floating point ncgativc is storcd in rcgistcrs R A  and lih + 1. 'I lc ncgativc of 
DO is computcd b y  taking thc 2's complcmcnt of thc mantissa  and  leaving thc exyuncnt 
unchangcd. Exccptions to this arc ncgativc powers of two: -1.0 x 2", -1.0 x 2l, ... . 'Ihc absolute 
valuc of thcsc  arc: 0.5 x 2l, 0.5 x 2*. .... ; in other words, thc 110 ~n~mtjssa is shiftcd lo&ally right 
one position  and thc cxponcnt incrcmcntcd. A floating point ovcrflow  shall  occur if lX) is the 
smallest ncgativc numbcr, -1.0 x 2'". If the Sig11 bit of 110 is a %era, it is storcd unchanged into 
RA and RA + 1. Tlic condilion  status, CS, is set bascd on  the rcsult in rcgistcr R A  and R A  + 1. 

m: RA may cqual Rn. 

130 is assurncd to be a normalized number or floating point zero. 

REGISTER  TRANSFER  DESCRIPTION:  

EA <- -  EA+1,  MA < - -  4000 OO,,, if MO 8000 OO,,; 

EA < - -  E O ,  MA <- -  -MO, i f  MO < O, MO # 8000 O O I 6 :  

. EA c--  EO,  MA <- -  MO, i f  MO > O ;  

(CS) <- -  O010 i f  ( R A . R A + l )  = O; 
(CS) < - -  O001 i f  ( R A , R A + l )  < O; 
( C S )  <- -  O100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1 ,   CS,  P I  

FA 11s 98 
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m 9999933 0457788 296 m 

5.63 Sinplc Drccision intcccr subtract. 

ADDR MODE  MNEMONIC 

R SR RA.RB 

B 

BX 

SB6 BR, (ISPL 

SBBX BR,RX 

ISP  SISP RA.N 

MIL-STO-1750A (USAF) 
2 J u l y  1980 

FORMAT/OPCODE 

8 4 4  

I BI I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 12 i BR 5 15 

RA = R2 
I 1 I l  l B R ' l  DSPL I BR' = ßR - 12  
"""I""" """_." 

4 2 2 4  4 ""_""""""""" 12 5 BR 15 

RA = R2 
I 4 10 I B R ' l  5 I RX I BR' = BR - 12 """"""-""""" 

8 4 4  
"""""""""" 

I B2 I RA I N - 1  I 1 i N 16 
"""""""""" 

8 4 4  16 
D S RA, ADDR 
DX S RA,ADDR,RX I BO I R A I R X I I  AODR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

IM SIM RA, DATA 

a 4 4  16 
----"""""""" """"""""" 

I 4A I R A 1 2  I I  DATA I 
"""""""""" """"""""" 

Ilb3CRlM'ION: The Tlcrivcd  Operand (DO) is subtracted  from  the  contents of the RA register. lhe  result, a 2's 
complcnlcilt diffcrencc, is stored in RA. l h c  condition  status (CS) is sct bascd  on  the  result  in 
register IZA and  carry. A fixcd  point  ovcrflow  occurs  if botll operands  are of opposite  signs  and 
the  dcrivcd  operand is thc nmc as thc sign of the  differcncc. 
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M I L - S T D - 1 7 5 0 A   ( U S Á F )  
2 J u l y  1980 

" R E G J S T E H  " THAIJSFEK "- D E S C R I P T I O N :  

( R A ) *  <- -  ( R A ) ~  - D O ,  i.e.. ( R A )  - DO means  { ( R A )  + 00) + I ;  

P I ,  < - -  1, if ( R A o ) '  # DOo a n d  = DOo 

( C S )  <- -  O010 if c a r r y  = O a n d   ( R A )  = O; 
( C S )  < - -  O 0 0 1  if c a r r y  = O a n d  ( R A )  < O; 
(CS) <- -  0100 if c a r r y  = O a n d  ( R A )  > O; 
( C S )  < - -  1 0 1 0  if c a r r y  = 1 a n d  ( K A )  = O ;  
( C S )  < - -  1001 if c a r r y  = 1 a n d  ( R A )  < O; 
( C S )  < - -  1100 if c a r r y  = 1 a n d  (RA) > O ;  

REGTSTERS  AFFECTED: R A ,  CS,  P I  

100 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.64 Dccrcmcnt mclnorv bv a Dositivc intcccr. 

ADDR " MODE bl1FlEMONIC FORMAT/OPCODE 

D DECM N,ADDR 
DX  DECM N,   ADDR, R X  

8 4 4  1 6  
"""""""""" _"""""""_" 
I B3 IN-1 I RX 1 I ADDR I 
"""""""""" """"""""" 

IIESCKIPTION: The contcnts of lhe mcmory location spccificd by thc Dcrivcd Address, D A ,  arc dccrcmcntcd by 
N, wllcre N is an intcgcr, 1 5 N 5 16. 'lhis is t l ~ c  cquivalcnt of a "subtracr-from-mcmory 
instruction". 'Ihe condition status. CS. is sct bascd 011 r11c rcsults of  thc sttbtraction and carry. A 
fixcd point ovcrflow occdrs if the operand i n  mcmory is  ncgativc and t l ~ c  rcsult is positive. 'l3e 
mcrnory location spccificd is updatcd to contain lhc result of the subtraction proccss even if a 
fixcd point ovcrflow  occurs. 

REGISTER  TRANSFER  BESCRIPTTON:  

[ D A I 2  < - -  [DA] '  - N ,  where 1 N i 16; 

P I ,  <--  1, i f  [DA, J *  < O < [ D A O l 2 :  

( C S )  <--  O010 i f  c a r r y  = O and [DA]  = O: 
(CS) <--  O 0 0 1  i f  c a r r y  = O and [DA] < O: 
(CS) < - -  0100 i f  c a r r y  = O and [DA] > O; 
( C S )  < - -  1 0 1 0  i f  ca-rry = I and [DA]  = O; 
( C S )  < - -  1001 i f  c a r r y  1 and [DA] < O; 
( C S )  < - -  1100 i f  c a r r y  = 1 and [DA] > O ;  

REGISTERS  AFFECTED:   CS,  P I  

101 
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m 9999933 9457793 880 

t.1IL.--STD-l75OA ( U S A F )  
2 J u l y  1980 

R N E G  RA.RB 

FORMAT/OPCODE 

8 4 4  

I B 4  I RA 1 RB I 
"""""""""" 

"""""""""" 

1)1~.SC'IWTION: 'Ibc ncgntivc ( i t . ,  thc 2's complcment) of the Dcrivcd Operand, T I O  (ix., thc contcnts of register 
RB), is storcd into rcgistcr RA. 'Thc condition status, CS, is sct bascd on thc result in  rcgistcr RA. 

a: 'nlc negative of zcro is zero. 

'Ihc ncgativc of a numbcr with n 1 in the sign bit and a l l  other bits zcro is tllc urne word, and 
causcs fìxcd point ovcrflow to occur. 

REGISTER  TRANSFER  DESCRIPTION:  

PI, <-- 1, e x i t ,  i f  DO = 8000,,; 

( R A )  <--  -00: 

( C S )  <- -  0010 if ( R A )  = O :  
( C S )  < - -  O001 i f  ( R A )  < O ;  
( C S )  <- -  0100 i f  ( R A )  > O ;  

REGISTERS  AFFECTED:   RA,   CS,  P I  
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.66 Double precision  neclatc rceistcr. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

R DNEG  RA,RB 

8 4 4  

I B 5  I RA I RB I 
"""""""""" 

"""""""""" 

DESCRTWJON: ' h e  negative  (i.e., the 2's complemcnt) of the Derived Operand, DO (Le., the contents of rcgister 
R13 and R B +  L), is stored into registcr I l h  and R A  + 1 such that rcgistcr R A  contains the MSH of 
the rcsult. The condition status, CS, is  set bascd on thc result in registcr R A  and RA+ 1. 

- Note:  The ncgativc of zero is  zero. 

The ncgativc of a number with a 1 in thc sign bit  and all other bits zero is thc same word, and 
causcs fixed point overflow to occur. 

REGISTER  TRANSFER  DESCRIPTION:  

P I ,  < - -  1, exit, i f  DO 8000 0000,6; 

( R A , R A + l )  <-- -DO; 

( C S )  <- -  O010 i f  ( R A , R A + l )  = O ;  
( C S )  < - -  O001 i f  ( R A , R A + l )  < O ;  
(CS) < - -  O100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1.   CS,  P I  

103 DNEG , 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 J u l y  1980 

5.67 1)ouhlc arccision intcncr subtract. 

". ADDR MODE -. MNEMONIC  FORMAT/OPCODE 

R DSR  RA.RB 

8 4 4  """""""_""_ 
I B 7  I RA I RB I _"""_"""""" 

8 4 4  16 
D DS RA,ADDR 
DX DS RA.ADDR,RX I €36 I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

DI.~SCIZIPTION: The doublc prccision Dcrivcd Operand, DO. is subtracted from thc contents of rcgisters RA and 
R A  + 1. 'nie rcsults, a 2's complcmcnt 32-bit diffcrcnce, is storcd in rcgistcrs 11A and KA + 1. The 
MSEI is RA. Thc condition status (CS) is sct bascd o11 thc doublc prccision rcsults in I<A and 
R A  + ¡..and carry. A fixcd point ovcrflow (Ecurs if both opcrnnds  arc of opposite sign and the 
dcrivcd opcrand is chc same as the sign of thc diffcrcncc. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A . R A + l ) *  <- -  ( R A , R A + l ) '  - DO, i . e . .  ( R A , R A + l )  - DO means { ( R A . R A + l )  + CO} + 1; 

P I ,  <-- l. i f  (RA,)' f 00, and .(RAo)* = DO,; 

( C S )  C--  O 0 1 0  i f  c a r r y  = O and ( R A , R A + l )  = O ;  
( C S )  < - -  O001 i f  c a r r y  = O and ( R A , R A + l )  < O ;  
( C S )  < - -  O 1 0 0  i f  c a r r y  = O and ( R A , R A + l )  > O: 
( C S )  < - -  '1010 i f  c a r r y  = 1 and ( R A , R A + l )  = O: 
( C S )  < - -  1 0 0 1  i f  c a r r y  = 1 and ( R A , R A + l )  < O ;  
( C S )  <- -  1 1 0 0  i f  c a r r y  = 1 and ( R A . R A + l )  > O ;  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + l ,   C S ,  PI 

r 
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5.68 W i n s  point subtract. 

" ADDR MODE MNEMONIC 

R FSR  RA.RB 

B FSB  BR,  DSPL 

BX  FSBX  BR,RX 

M I L - S T R - 1 7 5 0 A   ( I J S A F )  
2 J u l y  1980 

FORMAT/OPCODE 

8 4 4  

I B 9  I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 12 i BR i 15 

RA = R 0  
I 2 I l  ( B R '  I DSPL I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 
"""""~"""""" 12 BR i 15 

RA = R 0  
I 4 10 l B R ' l  9 I RX I B R '  = BR - 12 """-"""""""" 

8 4 4  16 
D F S  RA,ADDR 
DX F S  RA ,ADDR, RX I B 8   I R A I R X  I I ADDR I 

""""""""""  """"""""" 

"""""""""" """"""""" 

DESCRIPTION: The floating point Derived Opcrand, DO, is floating point subtracted from the contcnts of 
rcgisters RA and RA + 1. The result is stored in registers RA and IZA + 1. lhe  proccss of this 
operation is as follows: the mantissa of thc number with the smaller algebraic exponent is shifted 
right and the exponent incrclncnted b y  onc for each bit shifted until the exponents arc cqual. 'lhe 
mantissa  of the DO is then subtracted from (RA,Kh + 1). If the diffcrcncc overflows the 24-bit 
mantissa, then it is shifted right one position, the sign bit restored, and the exponent  incremcntcd 
by one. If the exponent excccds 7F,, as a result of tllis incrcmcntation, overflow occurs and the 
operation is terminated. I f  thc sum does not result in exponent overflow. thc result is normalized. 
If during the normalizntion process thc cxponcnt is decremented below SO,,, then underflow 
occurs and a zero is inserted for the icsult. 
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H 9993911 0457795 426 m 

M I L - S T D - 1 7 5 0 A  ( U S A F )  
2 July 1980 

- ~ -  REGISTER "_" TRP.PlSFER " D E S C R I P T I O N :  

n = E A  - E O :  

MO <- -  MO S h i f t e d   R i g h t   A r i t h m e t i c  n p o s i t i o n s ,  i f  n > O and 

MA < - -  MA S h i f t e d   R i g h t   A r i t h m e t i c   - n   p o s i t i o n s ,  EA <--  E O ,  

MA <--  MA - WO; 

MA # O ;  

i f  n < O and MO # O: 

MA <-- MA S h i f t e d  R i g h t  A r i t h m e t i c  1 p o s i t i o n ,  MA, <--MAo,  EA <--  E A + I ,  
- 

i f  OVM = 1: 

P I ,  <--  1, EA <--  7F1,, MA <--  8000 OO,,, e x i t ,  i f  EA > 7FI6 and MAO = 1; 

E A ,  MA <-- normal i zed  EA,  MA; 

P I 6  < - -  1, EA <-- O ,  MA <--  O ,  i f  EA < 8016; 

( C S )  <-- 0010 i f  ( R A , R A + l )  = O ;  
( C S )  <-- O001 i f  ( R A , R A + l )  < O ;  
(CS) <-- 0100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1 ,   CS,  P I  

l=SR.FSB,FSRX,FS 
I 

106 

 
 

License provided by I.H.S. Germany
For Internal Use Only
 

--`````,``````-`-`,,`,,`,`,,`---

Historical

DocMaster: Historical standard/uncontrolled copy when printed (32990)



M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.69 &ndcd Drccision  floating point subtract. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

8 4 4  
"""""""""" 

R EFSR  RA.RB I B B  I RA I RB I 
"""""""""" 

8 4 4  16 
D E F S  RA,  AODR 
DX E F S  HA ,ADDR, RX I B A  I R A I R X I I  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

DESCIZIPTION: 'Ihc extendcd prccision floating point  Ilcriued  Opcrand, DO, is extendcd floating point 
subtracted from thc contcnts of rcgislcrs R A ,  RA+1,  and RA+2.  'Ihc rcsult is storcd in registers 
RA, IZA + 1, and K A  + 2. I h c  proccss o f  this opcration is as follows: tllc mantissa of thc numbcr 
with t l w  smaller algcbraic exponcnt is shiftcd right and  ti^ cxponcnt is incremcnted by onc for 
c;lch bit shiftcd. Whcn tllc cxponcnts arc cqual,  thc mantissas arc subtracwd. If thc clif'fcrcnce 
ovcrflows  thc 39-bit mantissa, thcn thc diffcrencc is shiftcd right onc position, thc sign  bit 
rcstorcd, and the cxponcnt is incrcmcntcd. If the exponent exceeds 7F,, as a result of this 
incrcmcntation, ovcrflow occurs and the opcration is tcrminated. I f  thc sum does not result  in 
exponent overflow. thc result is normalizcd. I f  during rhc nonnalizntion proccss the cnyoncnt is 
dccrcmcntcd below SO,,, then underflow occurs and a zero is inserted for the result. 

" REGTSTFR " T R A N S F E R   D E S C R I P T I O N :  

n = EA - EO; 

MO <--  MO S h i f t e d  R 

MA < - -  MA S h i f t e d  R 

MA <--  MA - MO; 

i g h t  A r i t h m e t i c  n p o s i t i o n s ,  i f  n > O and MA # O; 

i g h t  A r i t h m e t i c  -n p o s i t i o n s ,  EA <--  EO, if n O and MO # O ;  

MA c - -  MA S h i f t e d   R i g h t   A r i t h m e t i c  1 p o s i t i o n ,  MA, < - - F A o ,   E A  <--  EA+1, 
if OVM = 1; 

PI3 <" 1. E A  C - -  7 F 1 6 ,  MA <--  7FFF  FF   FFFF16 ,  e x i t ,  if E A  > 7F1, and MAo = o ;  

P I ,  C" 1, EA <" 7F16,  MA C-- 8 0 0 0  O0 0 0 0 0 1 6 ,  e x i t ,  if EA > 7F1, and MA, 1; 

E A ,  MA < - -  normal ized  EA,  MA; 

P I 6  C - -  1. E A  <--  O, MA <- -  O ,  i f  E A  < B O l 6 ;  

( C s )  <- -  O 0 1 0  i f  (RA.   RA+1,   RA+2)  = O ;  
( C s )  < - -  O001 i f  (RA,   RA+1 ,   RA+2)  < O ;  
( C s )  < - -  O100 i f  ( R A ,   R A + l ,  R R + 2 )  > O :  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + l ,   R A + 2 ,   C s ,  P I  

107 

 
 

License provided by I.H.S. Germany
For Internal Use Only
 

-
-
`
`
`
`
`
,
`
`
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Historical

DocMaster: Historical standard/uncontrolled copy when printed (32990)



M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.70 bloating point nemtc rcsistcr. 

" ADDR MODE MNEMONIC 

R FNEG RA,RB 

FORMRT/OPCODE 

a 4 4  "_"""""_""" 
I BC I RA I RB I 
"""""""""" 

DFSCRIPTLON: Thc 24-bit mantissa of the Dcrivcd Operand, DO, ¡.e., the floating point  numbcr in rcgistcrs RD 
and RB+ 1, is 2's complcmcntcd. The cxponcnt remains unchangcd. nlc rcsult, tllc ncgativc of 
the original number, is stored in IZA and RA + 1. Ihc 2's complcment of a floating point zero is a 
floating point xro.  Faccptions to this arc all powers of two: -1.0 x 2" and 0.5 x 2"-l; ¡.e., when  the 
mantissa is either 8000 OO,, or 4000 OO,,. The negation of 0.5 x 2" is, -1.0 x 2""; ¡.e., the mantissa is 
shiftcd lcft onc position and thc cxponcnt  dccrcmcntcd by one. Conversely, the negation of -1.0 x 
2" is 0.5 x 2"'l; ix., thc mantissa is shiftcd right one position and the  exponent is increlnentcd by 
one. A floating point overflow occurs for the negation of thc smallest negativc numbcr, -1.0 x 
212'. A floating point underflow occurs for the ncgation of tlw smallest positivc niunbcr, 0.5 x 2- 
128, and c a w s  the result to be zero. The condition status, CS, is sct based on thc rcsult  in  registers 
RA and RA + 1. 

Note: RA may cqual RB. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

PI, <" 1, EA <" 7 F 1 6 ,  MO <" 7 F F F   F F  e x i t ,  i f  DO = 8000 0 0 7 F  

PI, <-- 1, EA <- -  O ,  MA < - -  O ,  exit, i f  DO = 4000 0080,,; 

EA <-- E0+1, MA < - -  4000 OOl,, i f  MO = 8000 0016: 

EA <--  EO-I, MA <--  8000 oo,,. i f  MO = 4000 0 0 , ~ :  

EA <-- EO,  MA <-- -MO, i f  MO P 8000 001, o r  4000 O O I 6 ;  

( C S )  < - -  O010 i f  ( R A , R A + l )  = O ;  
(CS) <- -  0001 i f  ( R A , R A + l )  < O ;  
( C S )  < - -  0100 i f  ( R A , R A + l )  > O ;  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + 1 ,   C S ,  P I  

16; 
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9999911 0457798 L35 m 

M I L - S T D - 1 7 5 O A  ( U S A F )  
2 J u l y  1980 

R MSR RA.RB 

I S P   M I S P   R A , N  

I S N   M I S N  RA,N 

8 4 4  

I C 1  I RA I RB I 
""_ 

_"""""""_"" 

8 4 4  
"""""""""" 

I C 2  I RA I N - 1  I 1 i N i 16 
"""""""""" 

8 4 4  
"""""""""" 

1 C3 I RA I N - 1  I 1 i N i 16 
""""""~"""~ 

8 4 4  16 
D MS RA,  ADOR """~""""""~ """"""""" 

DX MS RA ,ADOR, RX I CO I R A I R X I  I ADDR I 
"""""""""" """"""""" 

I M   M S I M   R A ,   D A T A  

8 4 4  16 
"""""""""" """"""""" 

I 4A I R A I 4  I I DATA I 
""""""""""  """"""""" 

DF:SClIlPTJON: The Derived Opcrand, TIO. is multiplied by the contents of register RA. ' h e  LSH of the result, a 
16-bit, 2's coinplclnent il!tcger, is stored in registcr RA. 'Ihc Condition Status, CS. is set based on 
the result in rcgistcr RA. A fixed point ovcrflow occurs if (1) both opcrands are of the samc sign 
and the MSH of thc product is not m o .  or the sign bit of the 1 S H  is not m o ,  or (2) if the 
operands arc of opposite sign and the MSH of the product is not FFFF,,. or the sign bit of the 
ISH is not one. A fixed point overflow does not occur if either of the opcrands is zero. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R Q ,   R Q + l )  < - -  ( R A ) '  X DO; 

( R A ) 2  C-- ( R Q + l ) ;  

PI, <--  1, i f  (RA,)' = DO, and {( RQ) # O or (RQ+l,) = 1)) o r  
{ ( R A o )  P DOO and  { (RQ)  f FFFF,, o r  ( R Q + l o )  = O} and 
{ ( R A ) '  f O and DO # O}}; 

( C S )  < - -  0010 i f  ( R A )  = O: 
( C S )  < - -  0001 i f  ( R A )  < O; 
(CS) < - -  O100 i f  ( R A )  > O; 

REGTSTERS  AFFECTED:  RA, CS, P I  
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m 9999911 0457799 071 m 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

R MA RA,RB 

B MB BR,DSPL 

BX 

D 
DX 

MBX  BR.RX 

M RA,  ADDR 
M RA,ADDR,RX 

I M  M I M  RA,  DATA 

8 4 4  

I C 5  1 RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 12 i BR 5 I5 

RA = R 2  
I 1 12 I B R ' I   D S P L  I ß R '  = BR - 12 
""""""̂ """_" 

4 2 2 4  4 """"""_""""" 12 i BR 5 15 

RA R 2  
I 4 ( O  I B R ' I  6 I RX I B R '  = BR - 12 """"""_""""" 

8 4 4  16 
"""""""""" """"""""" 

I c 4  I R A I R X I I  ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I 4 A  I R A 1 3  I I  DATA I 
"""""""""" """"""""" 

]IF.SCRIPI'ION: Thc Dcrivcd Opcrand, TIO, is multiplicd by thc  contents of rcgistcr RA. 'Ihe rcsult, a 32-bit, 2's 
complement intcgcr, is sturcd in registers R A  and RA + 1 with thc MSH of tlic product i n  register 
RA. The Condition Status, CS, is sct bascd on the rcsult in registers KA and R A  + 1. 

SPECIAI. CASE: DO = (RA) = 8000 (the largest negative number), then DO x (RA) = 4000 0000. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A , R A + l )  < - -  ( R A )  x DO; 

( C s )  <--  O010 i f  ( R A , R A + l )  = O ;  
( C s )  <- -  O001 i f  ( R A , R A + l )  < O ;  
( C S )  <-- O100 if ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1,  CS 
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R DMR RA,RB 

M I L . - S T D - l 7 5 0 A   ( U S A F )  
2 J u l y  1980 

FORMATIOPCODE 

8 4 4  

I C 7  I RA I RB I 
"""""""""" 

"""""""""" 

8 4 4  16 
D DM RA,ADDR 
DX DM RA,  ADDR , RX I C 6  I R A I R X I I  ADDR I 

"""""~""""_ """"""""" 

"""""""""" """"""""" 

"- I l~SCRIly~ION: l'hc doublc prccision Ilcrivcd Operand, DO. a 32-bit 2's comylcnm1t numbcr. is mllltiplicd  by 
thc contcnts of  rcgisters RA and R A  + I, a 32-bit 2's complcmcnt n u m l m .  with t l ~ c  MSH in RA. 
'Ihc I S H  of thc product is rctaincd i n  l iA and RA + 1 as a 32-b;t, 2's colnplcmcnt nllmbcr. ? l ~ c  
MSH is lost. ' lhc Condition Status. CS. is set bascd on thc doublc precision rcsult i n  rcgisters R A  
and 11A + 1. A fixcd point ovcrflow  occurs  if (1) both operands arc ol'tlic s3mc  sign  and thc h1SH 
of thc product is not mo. or the sign bit of thc ISH is not m o ,  or (2) if the opcrnnds arc of 
oppositc sign and thc M S H  of lllc product is not I-I-3*.F t:FFF,,, o r  thc  sign bit o f  thc I S H  is not 
one. A tixcd point ovcrflow docs not occur if cithcr of  thc opcrands is xro.  

REGISTER  TRANSFER  DESCRIPTION:  

(RQ,RQ+l ,RQ+2,RQ+3)  <- -  ( R A , R A + l ) '  X DO; 

( R A , R A + l ) *  <- -  (RQ+Z,RQ+3) ;  

P I ,  <-- 1, i f  {(RA,)' = DO, and { ( R Q , R Q + l )  # O o r  (RQ+ZO)  = 1)) o r  
{(RA,) # DO, a n d  {(  R Q , R Q + l )  f FFFF  FFFF, ,  o r  (RQ+ZO)  = O }  and 
{ ( R A ) l  # O a n d  DO # O}}; 

(CS) <- -  0010 i f  ( R A , R A + l )  = O ;  
( C S )  < - -  O001 i f  ( R A , R A + l )  < O:  
( C S )  < - -  O100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1.  C S ,  P I  

11 1 
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M I L - S T D -   T 7 5 0 A  (USAF) 
2 J u l y  1980 

5.74 Floarina m i n t  rndtitdy. 

" ADDR - MODE MNEMONIC 

R FMR RA.RB 

B FMB BR,DSPL 

BX  FMBX  BR,RX 

D 
DX 

DESCRIP'I'ION: 

FM  RA,ADDR 
FM R A ,  ADDR , R X  

FORMAT/OPCODE 

8 4 4  

I C 9  I RA I RB I 
""""""""."" 

"""""""~""~ 

4 2 2  8 
""""""""""" 12 i BR i 15 

RA = R 0  
I 2 12 I B R ' I  DSPL I B R '  = BR - 12 _"_""""""""" 

4 2 2 4  4 ""_ _" ""_ "" "_" - 12 i BR i 15 

RA = R 0  
I 4 10 l B R ' l  A I RX I B R '  = BR - 12 ""_""""""""" 

8 4 4  16 
"""""""""" """"""""" 

I C 8  I R A I R X I I  ADDR I 
"""""""""" """"""""" 

'nie floating  point Derived Operand, DO. is floating  point multiplied by t l ~ c  contcnts of rcgistcr 
RA and RA + 1. 'The result is storcd in rcgistcr Iih and RA + 1. Thc proccss o f  the  opcration is as 
follows: the cxponents of the  operands  arc  addcd. If thc sum excecds 7F,,, ;I floating point 
overflow occurs. If  the sum is less than go,,, thcn underflow occurs and the rcsult sct to zero. Thc 
operand mantissas are multiplied and Ihc rcsult normalized and stored in RA and RA + 1. An 
exccptional casc is whcn  both opcrands arc ncgativc powcrs of  two: (-1.0 x 2") x (-1.0 x 2m); the 
rcsult is a 0.5 x 2"+m+1 . If n + m  = 7F,,, this shall  yield an exponent ovcrflow, floating 
point overflow OCCLITS. Also, it is possible that l t lc normalization process may  yield an exponent 
underflow; if this occurs, then thc  result is forccd to zero. The condition  status, CS, is set bascd on 
the result in RA and RA + l. 

11 2 
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b l I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

"- R E G I S T E R   T R A N S F E R   B E S C R I P T I O N :  

n = EA + EO; 

PI, <" 1. EA <--  7 F 1 6 ,  MA <" 7 F F F  FFI,, e x i t ,  i f  n > 7F1, and MAO = MOO: 

P I 3  <- -  1, EA <- -  7FI6, MA <- -  8000 O O I 6 ,  e x i t ,   - i f  n > 7F1, and MA, # MO,; 

P I 6  < - -  1, EA < - -  O ,  MA < - -  O. e x i t ,  i f  n < ao,,; 

MP < - -  MA x MO; ( i n t e g e r   m u l t i p l y )  

MP < - -  MP s h i f t   l e f t  1 p o s i t i o n ;  

n < - -  n + 1, MP,-,, < - -  4 0 0 0  OO,,, i f  MPO-*, 8000 OO,,; 

P I 3  <" I, EA <" 7 F 1 6 ,  MA <" 7 F F F  FFI,, e x i t ,  i f  n > 7F16 and MPo = O ;  

P I ,  < - -  1, EA <- -  7FI6, MA < - -  8000 0016, e x i t ,  i f  n > 7F16 and MP, = 1; 

n ,  MP < - -  normal i zed   n ,  MP; 

P I 6  < - -  1, EA <- -  O .  MA < - -  O. e x i t .  if n < B O l 6 ;  

EA <- -  n;  

MA <" MPO-23; 

( C S )  <- -  0010 i f  ( R A , R A + l )  = O: 
(CS) <--  O001 i f  ( R A , R A + l )  < O ;  
(CS) <- -  O100 i f  ( R A , R A + l )  > O ;  

- REGISTERS  AFFECTED:   RA,   RA+1 .  CS. P I  

113 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1080 

R EFMR  RA,RB 

D EFM IIA,ADDR 
DX  EFM RA ,ADDR,  RX 

- FORMAT/OPCODE 

8 4 4  

I CB I RA I RB I 
"""""""""" 

"""""""""" 

8 4 4  16 
"""""""""" """"""""" 

1 CA I R A I R X I 1  ADDR I 
"""""""""" """"""""" 

1)ESCRIPI'ION: Thc extended precision floating Dcrivcd Opcrand, DO, is extended' floating point multiplied by 
the contents of rcgisters R A ,  R A  + 1, and RA -t 2. ?he  result is stored in registers R A ,  IZA + 1 ,  and 
RA+ 2. 'l'he process of thc operation is as  follows: the exponcnt of  the operands are added. I f  the 
sum exceeds 7F16, a floating point overflow  occurs. If the sum is less than 801,. then underflow 
occurs and thc result  sct  to m o .  lhe opcrand mantissas arc multiplied and the result normalized 
and  stored in RA, R A +  1, and RA +2. Thc condition status, CS, is set based on the result in RA, 
KA+1. and KA+2. 

114 
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M I L - S T Ò - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

”- R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

n = EA + EO; 

PI, <“ 1, E A  <” 7 F i 6 ,  MA <--  7 F F F   F F   F F F F 1 6 ,  e x i t ,  i f  n > 7F16 and MAO = MOO: 

PI,  <-- 1, E A  <- -  7Fl6. MA C- -  8000 O0 0 0 0 0 1 6 ,  e x i t ,  i f  n > 7F16 and MA, # MOo; 

PI,  < - -  1, E A  < - -  O .  MA < - -  O ,  e x i t ,  i f  n < 8016: 

MP < - -  MA x MO: ( i n t e o e r   m u l t i p l y )  

MP < - -  MP s h i f t   l e f t  1 p o s i t i o n ;  

n < - -  n + 1, MPO-39 < - -  4000 O0 OOOOI6, i f  MP0-,, = 8000 O0 OOOU16: 

P I 3  <” 1, EA <” 7F16.  MA <” 7 F F F   F F   F F F F i 6 ,  e x i t ,  i f  n > 7F1, and MPo = 0: 

F I 3  <-- 1, EA < - -  7 F 1 6 ,  MA <--  8000 O0 O O O O , , ,  e x i t ,  if n > 7F16 and MP, = 1; 

n ,  MP <- -  n o r m a l i z e d  n ,  MP; 

PI ,  <--  1, EA <--  O ,  MA <--  O ,  i f  n < 8016; 

EA < - -  n ;  

MA <“ MPo-39; 

( C S )  < - -  O010 i f  ( R A ,  R A - t l ,  RA+2)  = O ;  
(CS) <-- 0001 i f  ( R A ,  R A + 1 ,  RA+2) < O ;  
( C S )  <--  O 1 0 0  i f  ( R A ,  RA+1, RA+2) > O ;  

REGISTERS  AFFECTED:  RA,   RA+1,   RA+2,  CS, P I  
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W 9999933 0457805 3T5 m 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.76 Single Drccision integer divide with 16-bit dividend. 

" ADDR  MODE MNEMONIC  FORMAT/OPCODE 

R DVR 

I S P   D I S P  RA.N 

I S N  D I  SN 

D D V  
DX  DV 

I M   D V I M  

8 4 4  
"""""""""" 

RA,  RB I D I  I RA I RB 1 "_""""""""~ 

8 4 4  

I D2 I RA I N - I  I 
"""""""""" 

"""""""""" 

8 4 4  
"""""""""" 

RA,N I D 3  I RA I N - 1  I 
"_i"""""""" 

8 4 4  
RA,  ADDR 
RA,ADDR,RX I DO I RA I RX. I 

"""""""""" 

"""""""""" 

8 4 4  
"""""""""" 

RA,  DATA I 4 A  I R A 1 6  I 
"""""""""" 

l L N ( l 6  

l L N ( 1 6  

16 """_ """"_" 
I ADDR I 
""""""""" 

16 
""""""""" 

I DATA I 
""""""""" 

DESCRJPTION: The contents of register RA arc divided by the Derived Opcrand, DO, a single precision, 2's 
complement  number. 'Ille result is stored in registers RA and RA+ 1 such that RA stores the 
single precision integer  quotient and RA + 1 storcs the remainder. The Condition  Status, CS, is set 
based on the result in RA. A fixed point overflow occurs if the divisor, DO, is zero, or if the 
dividcnd is BOOO,, and the divisor is FFFF,,. 

m: The sign of the non-zero remainder is thc same as the sign of the  dividend. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A , R A + l )  <- -  ( R A )  / DO: 

P I 4  < - -  1, i f  DO = O or {RA = 80OOl6 and DO = FFFF16}: 

(CS) <- -  O010 i f  ( R A )  = O :  
(CS) < - -  O001 i f  ( R A )  < O: 
(CS) < - -  O100 i f  ( R A )  > O: 

R E G I S T E R S   A F F E C T E D :   R A ,   R A + I ,   C S ,  P I  
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M I L - S T D - 1 7 5 O A   ( U S A F )  
2 J u l y  1980 

5.77 $ 1 ~ 1 ~  nrccision inrcecr dividc with 32-bit diviLhcd. 

" ADDR MODE MNEMONIC FORMAT/Of'CODE 

R DR 

B D B  

DB X B X  

D 
DX 

RA,  RB 

BR,   DSPL 

BR,  RX 

D RA,  ADDR 
D RA,ADDR,RX 

I M   D I M  

DF.SCR1F'TJON 

RA,  DATA 

8 4 4  

I D 5  I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 12 2 BR 15 

RA = R 2  
I 1 13 I B R ' I   D S P L  I B R '  BR - 1 2  

4 2 2 4  4 _""""""""""" 12 i BR i 15 

RA = R 2  
I 4 10 I B R ' l  7 I RX I B R '  = BR - 1 2  """_"""""""" 

a 4 4  16  
"""""""""" """"""""" 

I D 4  I R A I R X I  I ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I 4 A  I R A 1 5  I I  DATA I 
"""""""""" """"""""" 

: Thc  contcnts of registers RA and R A  + 1, a doublc prccision 2's co~nplemcnt numbcr, are dividcd 
by thc Derived Operand. 130, a single prccision, 2's complcmcnt  numbcr. RA contains the MSI1 
of the 32-bit dividend. 'lhe rcsult is storcd in registcrs RA and R h  + I such that RA stores the 
single prccision intcgcr quoticnt and R A  + 1 stores thc  rcmaindcr. 'HIC  Condition  Status, Cs, is 
sct bascd on the rcsult in RA. A fixcd point overflow occurs if the divisor cquals zero or if the 
magnitude of the MSH of tlic dividend is cqual to or greater than tlw magnitudc of the divisor 
(¡.e., the quotient cxcccds 15 bits). 

m: The sign of the non-zero  rcmaindcr is thc Same as that of the dividend. 

REGISTER  TRANSFER  DESCRIPTION: ,  

( R A , R A + l )  < - -  ( R A , R A + l )  / DO: 

PI,  <--  1. i f  DO = O o r  I ( R A )  I 2 1001 : 

(CS) < - -  O010 i f  ( R A )  = O :  
(CS) <- -  0001 i f  ( R A )  < O :  
( C S )  < - -  0100 i f  ( R A )  > O :  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + l ,  CS, PI 
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9999933 0457807 T78 

M I L - S T D - 1 7 5 3 R   ( U S Á F )  
2 July 1980 

R DDR  RA,RB 

D DD RA,ADDR 
DX  DD RA,ADDR,RX 

FORMAT/OPCODE 

8 4 4  

I D 7  I RA I RB 1 
"""""""""" 

"""""""""" 

o 4 4  16 
"""""""""" """"""""" 

I D 6   I R A I R X I I  ADDR I 
""""""""""  """"""""" 

Ihc contcnts of rcgistcrs RA arld RA + 1, a double precision 2's complement number, arc dividcd 
by the Ilcriwd Opcrand, DO. a  double prccision 2's complclncnt  number. R A  contains thc MSH 
of thc 32-bit dividend. The quoticnt part of thc integer rcsult is stored in rcgistcrs RA and RA + 1 
(with the MSH in RA) and thc rcmaiudcr is lost. The Condition Status, CS, is set based on the 
results i n  rcgistcrs KA and RA+ 1. A fixcd point overflow occurs if the divisor, DO, is zero, or if 
the dividcnd is SOOO,, and the divisor is FFFF,,. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A , R A + l )  <- -  ( R A , R A + l )  / DO; 

P I ,  <- -  1 , i f  DO = O o r  {RA = 8000,, and DO = FFFF,,}; 

( C S )  <--  O010 i f  ( R A , R A + l )  = O :  
( C S )  <--  O001 i f  ( R A , R A + l )  < O :  
(CS)  <- -  O100 i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1 ,   CS,  P I  

,DDR,DD 118 
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5.79 l=lo;lrine aoint (I&. 

" ADDH MODE MMEf.1ONIC 

R  FDR  RA,RB 

B FDB  BR,   DSPL 

BX  FDBX  BR,RX 

D FD RA,ADDR 
DX  FD R A ,  ADDR , RX 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I D 9  I RA I RB I 
"""""""""" 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

4 2 2  8 
""""""""""" 12 i BR i 15 

RA = HO 
I 2 13 I B R ' I  DSPL I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 
"~"""""""""" 12 i BR i 15 

RA = R 0  
I 4 10 l B R ' l  B I RX I B R '  = BR - 12 """""""""""- 

8 4 4  16 
"""""""""" """"""""" 

I D 8  I R A I   R X I  I ADDR I 
"""""""""" """"""""" 

I~ESCRIP~ION: ?he floating point  numbcr in registers RA and RA+ 1 is dividcd by the floating point Derived 
Opcrand, DO. The rcsult is stored i n  rcgistcr Rh and 1IA + 1. A floating point ovcrflow occurs if 
thc  cxponcnt rcsult cxcccds 7F,, at any point in the calculation proccss. Undcrflow occurs if the 
cxponcnt rcsult is lcss than 80,, at any point in Ihc  process. If underflow OCCUIS, thcn the 
quotient is forced to zcro. A divide by zcro yiclds a floating point ovcrflow. 

r 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1380 

R E G I S T E R   T R A N S F E R   P E S C R I P T I O M :  

n = EA - EO; 

P I 3  <" 1, E A  <" 7F16,  MA <" 7 F F F  FFI,, e x i t ,  
i f  MA, = MO, and {n  > 7F16 o r  DO = O}:  

P I 3  <- -  1. EA < - -  7F,,. MA <- -  8000 OO,,. e x i t ,  
i f  MA, # MOo and  {n > 7F1, o r  DO = O } :  

P I ,  < - -  1, E A  <--  O ,  MA <-- O ,  e . x i t ,  i f  n < 8OI6; 

MQ <--  MA / MO; 

MQ <--  MQ S h i f t   R i g h t   A r i t h m e t i c  1 p o s i t i o n ,  n <--  n + 1, i f  l M Q l  2 1 .0 ;  

P I 3  <--  1, E A  <--  7F16, MA <--  8000 0016, e x i t ,  if n i 7 F 1 6  and MQo = 1; 

EA <-- n;  

( C S )  <-- 0010 i f  ( R A , R A + l )  = O; 
( C S )  <-- 0001 i f  ( R A . R A + l )  < O: 
( C S )  <- -  0100 i f  ( R A , R A + l )  > O; 

REGISTERS  AFFECTED:   RA,   RA+1 ,  C S ,  P I  
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.80 F3&xdcd nrccision  floating mlint divide. 

- ADDR " MODE MNEMONIC  FORMAT/OPCODE 

R EFDR  RA,RB 

D EFD RA,ADDR 
DX  EFD RA,ADDR, RX 

8 4 4  

I D 6  I RA I RB I 
"""""""""" 

"""""""""" 

8 4 4  16  
"""""""""" """"""""" 

I DA I R A I R X I  I ADDR I ""_"""""""_ """"""""" 

DESCRIPTION: 7hc contents ofrcgistcrs RA, I<A+I,  ilnd R A S . 2  are cxtendcd prccision  floating point divided by 
the extcndcd prccision floating point Llcrivcd Opcrand, DO. I l c  rcsult is stored i n  register RA, 
R A +  1. and RA + 2. A floating point overflow occurs if  the exponent rcsult  cxcccds 7F,, at any 
point in thc calculation  process.  Underflow  occurs if thc exponent rcsult is less than SO,, at  any 
point in the proccss. If undcrflow occurs, then tlw quoticnt is forced  to zero. A dividc by  Zero 
yiclds a floating point overflow. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

n = EA - EO: 

P I 3  <- -  1, EA <-- .  7F16,  MA <--  7 F F F   F F   F F F F 1 6 ,  e x i t ,  
if MAO = MOo and  {n > 7 F 1 6  o r  DO = O } ;  

P I 3  <--  1. EA < - -  7F1,, MA <-- 8000 O0 0000,6, e x i t ,  
i f  MAo # MOo and {n > 7F16 o r  DO O } :  

P I 6  <- -  1, E A  <--  O ,  MA <--  O ,  e x i t ,  i f  n < 8016; 

MQ <- -  MA / MO: 

EA <-- n: 

( C S )  <--  0 0 1 0  i f  ( R A ,  RA+1. RA+2)  = O ;  
( C s )  C - -  O001 i f  ( R A ,  RA+1. RA+2) < O ;  
(Cs) C - -  O100 i f  ( R A ,  RA+1, RA+2) > O :  

REGISTERS  AFFECTED:  RA,   RA+1,   RA+2,  CS, P I  
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 J u l y  1980 

5.81 Inclusive logical OK. 

" ADDR  MODE MNEMONIC 

R  ORR  RA,RB 

B ORB BR,   DSPL 

BX  ORBX  BR,RX 

D OR RA,ADDR 
DX OR RA  .ADDR,  RX 

I M O R I M  RA  ,DATA 

FORMATIOPCODE 

8 4 4  

I E l  I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 1 2  i BR i 15 

RA = R 2  
I 3 10 I B R ' l   D S P L  I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 """""""""""- 1 2  i BR i 15 

RA = R 2  
I 4 10 I B R ' l  F I RX I B R '  = BR - 12 """""""-"""" 

8 4 4  16 
"""""""""" """"""""" 

I EO I R A I R X I 1  ADDR I 
"""""""""" """"""""" 

8 4 4  16 
"""""""""" """"""""" 

I 4 A  I R A 1 8  I I  DATA I 
"""""""""" """"""""" 

DESCRIPTION: The Derived Operand, Do, is bit-by-bit inclusivcly ORcd with the contents of RA. The result is 
stored in register RA. The condition  status, CS,. is set based on the rcsult in register RA. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A )  <--  ( R A )  v DO; 

( C S )  < - -  0010 i f  ( R A )  = O ;  
( C S )  <- -  O 0 0 1  i f  ( R A )  < O: 
( C S )  < - -  O100 i f  ( R A )  > O; 

REGISTERS  AFFECTED:   RA,  CS 

r 

ORIi,Ol~I3,ORIIX,OR,ORIM 122 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.82 I.ogicn1 AN 1). 

" ADDR  MODE MNEMONIC  FORMAT/OPCODE 

8 4 
""""""" 

R ANDR  RA,RB I E3 I RA 

B 

"""""""""" 

AND6  BR,DSPL 

BX  ANDX  BR,RX 

4 2 2  8 
""""""""""" 12 BR i 15 

RA = R 2  
I 3 11 I B R '  I D S P L  I B R '  = BR - 1 2  
""""""""""" 

4 2 2 4  4 ""_""""""""" 1 2  i BR 15 

RA = R 2  
I 4 10 l B R ' l  E I RX I B R '  = BR - 1 2  "".""""""""" 

8 4 4  16 
D AND RA,  ADDR 
DX  AND RA, ADDR , RX I E 2  I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

8 4 4  16 

I M  ANDM  RA,DATA 
"""""""""" """"""""" 

I 4A I R A I 7  I I DATA I 
"""""""""" """"""""" 

DF,SCRIPI'ION: 'lhe Derivcd Opcrand. DO. i s  bit-by-bit ANllcd w i t h  the contents of rcgistcr RA. lhe  rcsult is 
stored in register RA. 'I'he condition status. CS, is sct bascd on thc result in register KA. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A )  < - -  (RA)  t DO; 

( C S )  < - -  O010 i f  ( R A )  = O :  
(CS) <--  O001 i f  ( R A )  < O ;  
( C S )  <--  0100 i f  ( R A )  > O ;  

REGISTERS  AFFECTED:   RA,   CS 

123 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.83 F.xclusivc loeical OR. 

" ADDR  MODE MNEMONIC 

R XORR RA,RB 

FORMAT/OPCODE 

8 4 4  

I E 5  I RA I RB I 
""""~"""""_ 
"""""""""" 

8 4 4  16 
D XOR R A ,  ADDR 
DX XOR R A ,  ADDR,  RX I E 4   I R A I R X I I  ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

I M  XORM RA,   DATA 

8 4 4  16 
"""""""""" """"""""" 

I 4 A  I R A I 9  I I  DATA I 
"""""""""" """"""""" 

I)F.SCRIPI'ION: The Derivcd Operand, DO, is bit-by-bit cxclusively ORcd with the contcnts of RA. The rcsult is 
stored in RA. ' h e  condition status, CS, is sct based on the rcsult in KA. 

REGISTER  TRANSFER  DESCRIPTION:  

( R A )  <- -  ( R A )  8 DO; 

( C S )  <--  O010 i f  ( R A )  = O: 
( C S )  <--  O001 i f  ( R A )  < O ;  
( C S )  <--  O100 i f  ( R A )  > O; 

REGISTERS  AFFECTED:   RA,   CS 

XORR.XOR.XOKM 
I 

124 
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M I L - S T D - 1 7 5 0 A  (USAF) 
2 J u l y  1980 

5.54 Loeical NAND. 

" ADDR MODE MNEMONIC 

R NR  RA, RB 

D N R A ,  ADDR 
DX N RA.ADDR,RX 

IM 

DESCRIPTION: 

- Note: 

FORMAT/OPCODE 

8 4 4  

I E 7  I RA I RB I 
"""""""""" 

"""_""""""_ 

8 4 4  16 
"""""""""" """"""""" 

I E 6  I R A I R X I I  ADDR I "_""""""""_ """"""""" 

8 4 4  16 
"""""""""" """"""""" 

N I M   R A ,   D A T A  I 4 A  I R A I B I I  DATA I 
"""""""""" """"""""" 

?he Derived Operand, DO, is bit-by-bit,logically NANDed wit.h the  contents of register RA. 'lhe 
result is stored in KA. 

'The logical NOT of a registcr can be  attained with a NR instruction with RA = RB. 

REGISTER  TRANSFER  DESCRIPTION:  
- 

( R A )  <--  ( R A )  t DO; 

( C S )  < - -  O010 i f  ( R A )  = O ;  
( C S )  < - -  O001 i f  ( R A )  < O ;  
(CS)  <--  0100 if ( R A )  > O ;  

REGISTERS  AFFECTED:   RA,   CS 

12s NR,N,NIM 
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M I L - S T D - 1 7 5 0 A  ( U S A F )  
2 J u l y  1980 

5.85 Convert Ilanrine m i n t  10 16-bit  intcccr. 

- ADDR "_ MODE M N E M O N I ~  FORMAT/OPCODE 

R F I X   R A , R B  

8 4 4  

I E8 I RA I R 6  I 
"""""""""" 

"""""""""" 

13ESCRIP'rION: Thc intcgcr portion of tllc floating point Derived Operand, DO (i.c., thc contcnts of rcgistcrs RB 
and W-t l), is stored into rcgistcr RA. If thc actual valuc of tllc DO floating point cxponcnt is 
grcatcr t h a n  OF,,, thcn RA rcmains uncllanged and  a fixed point ovclflow occurs. 'Ihe condition 
status, CS, is  Sct bascd on thc rcsult in KA. 

- Note: T h c  algorithm truncatcs toward m o .  

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

P I ,  < - -  1, e x i t ,  i f  EO > OF,,; 

(RA)  < - -  I n t e g e r   p o r t i o n  of DO: 

(CS) < - -  O010 i f  ( R A )  = O ;  
(CS) < - -  O 0 0 1  i f  (RA)  < O ;  
(CS) < - -  O100 i f  ( R A )  > O :  

REGISTERS  AFFECTED:   RA,  C S ,  P I  

FIX 
r 

126 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.86 Convert 16-bit  intcwr to flc,ating point. 

" ADDR MODE 

R 

MNEMONIC F O R M A ~ / O P C O D E  

8 4 4  
"""""""""" 

F L T   R A , R B  I E 9  I RA I RB I 
"""""""""" 

'lhe integer Dcrivcd Operand, DO (h., the contents of rcgistcr RB), is convcrtcd to Single 
I-'rccision  floating point forinat and stored i n  register RA and R A +  1. l h e  condition status, CS, is 
set bascd on the rcsults in R A  and 1iA- t -  1. Thc opcration proccss is  as follows: The  exponent is 
initially cousidcrcd to be OF,,. 'Ihc integer value in  R H  is nortnalizcd, i.e., the number is left 
slliftcd and tllc exponent dccrmcntcd for cach shift until thc sign  bit and thc ncxt MSD arc 
unequal, and the exponent and mantissa storcd in the propcr fields of IIA and ¡IA+ 1. 

Rh may cqual RB. 

An integer zero, OOOO,,. is con\Jcrtcd to a floating point zero, O000 OOOO,,. 
REGISTER  TRANSFER  DESCRIPTION:  

E A  C - -  O ,  MA <--  O ,  e x i t ,  if ( R B )  = O ;  

MA <--  ( R B ) :  

EA.  MA < - -  normalize EA,   MA:  

(CS) <- -  O010 if ( R A . R A + I )  = O :  
(CS) < - -  O001 if ( R A , R A + I )  < O ;  
(CS) <- -  O100 if ( R A , R A + I )  > O ;  

R E G I S T E R S   A F F E C T E D :   R A ,   R A + l ,   C S  

127 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

5.87 Convcrt  cxtcndcd precision flontine mint to 32-bit intcecr. 

" ADDR MÓDE 

R 

DESCRIP'I'IC 

M N E f Q N I C  

E F I X   R A , R B  

FORMAT/OPCODE 

8 4 4  

I EA I RA I RB I 
"""""""""" 

"""""""""" 

u: The intcgcr  portion of thc floating point Dcrivcd Operand, DO (¡.e., the contcnts of registers RB, 
RB+ 1, and RB+ 2) .  is storcd  into rcgistcr R A  and RA + 1. If thc actual valuc of the DO floating 
point  cxponcnt is greater than lF,,, then RA and RA + 1 remain unchangcd and a fixcd point 
ovcrflow  occurs. lhc  condition  status, CS, is sct bascd  on  thc  result in RA and KA + 1. 

The algorithm truncates toward zero. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

P I ,  <--  1, e x i t ,  i f  EO > l F 1 6 ;  

( R A , R A + l )  <--  I n t e g e r  p o r t i o n  of DO; 

( C S )  <--  O 0 1 0  i f  ( R A , R A + l )  = O; 
( C S )  < - -  O 0 0 1  i f  ( R A . R A + l )  < O ;  
( C S )  <- -  O 1 0 0  i f  ( R A , R A + l )  > O ;  

REGISTERS  AFFECTED:   RA,   RA+1 .  CS.  P I  

I 

EFIX 128 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 July 1980 

5.88 Convert 32-bit intcacr to cxtcndcd mccision floating point. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

R EFLT  RA.RB 

8 4 4  

I EB I RA I RB I 

"""""""""" 

"""""""""" 

1)FSCRIPTION: ' h c  double prccision intcgcr Ik ived  Operand, DO (LC., thc contents of rcgistcrs liß and 
RB+ 1). is convcrtcd to Extended Prccision floating point format and storcd in rcgistcr RA, 
RA + 1, and RA + 2. ' h c  condition  status, CS, is sct  based on the rcsult in RA, RA + 1, and 
RA+2. ' h  opcration proccss is as follows: The  exponent is initially considered to be IFlk Thc 
intcgcr valuc i n  Rn, RB+ 1 is normalized, i.c., thc number is lcft shiftcd  and  thc  cxponcnt 
decremcnted for each shift until the sign bit and the ncxt MSB arc unequal,  and the exponent  and 
mantissa storcd in thc proper Acld of RA, IZA + 1, and RA + 2. 

- Note: RA may equal RB. 

An integer m o ,  0000 OOOO,,, is converted to an extcndcd floating point zero, OOOO O000 OOOO16. 

REGISTER  TRANSFER  DESCRIPTION:  

EA < - -  O ,  MA<-- O ,  exit, if ( R B , R B + l )  = O: 

EA <" IF,,, MA<" ( R B , R B + l ) ;  

E A ,  MA <--  normalized EA,  MA: 

REGISTERS  AFFECTED:   RA,   RA+1 ,   RA+2 .  CS 

129 
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5.89 Exchatlw hvtes in  rceistcr. 

" ADDR MODE MNEMONIC  FORMAT/OPCODE 

S XBR  RA 

8 4 4  
"""""""""" 

I EC I R A I O  i 
"""""""""" 

DF,SCKIPI'ION: ' 1 7 ~  upper byte of register RA is  cxchanged with the lower byte of register RA. ?he CS is sct 
based on the result in register RA. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( C S )  < - -  O010 i f  ( R A )  = 0; 
( C S )  <- -  O001 i f  ( R A )  < O ;  
(CS) <--  O100 i f  ( R A )  > O ;  

REGISTERS  AFFECTED:   RA,  CS 

XBR 130 
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M I L - S T O - 1 7 5 0 A   ( U S A F )  
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5.90 Exchange words in repisters. 

" ADDR MODE MNEMONIC 

R XWR RA.RB 

FORMATIOPCODE 

8 4 4  

I ED I RA I RB I 
"""""""""" 

"""""""""" 

DESCRIPIION: 711e contents of rcgister RA are exchanged with the contents of rcgister RB. The CS is set based 
on the result i n  rcgister RA. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O H :  

( R A )  <--> ( R B ) :  

( C S )  <-- O010 i f  ( R A )  = O; 
( C S )  <- -  O001 i f  ( R A )  < O: 
( C S )  <--  0100 i f  ( R A )  > O; 

REGISTERS  AFFECTED:   RA,   RB,   CS 

131 XWR 

U 
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M I L - S T D - 1 7 5 0 A   ( U S A F )  
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5.91 Sinnlc Drccision cornparc. 

" ADDR MODE MNEMONIC 

R CR RA,RB 

B Cß  BR,DSPL 

BX  CBX  BR,RX 

ISP C I S P  RA,N 

I S N   C I S N   R A , N  

D 
DX 

C  RA,  ADDR 
C RA,  ADDR , RX 

I M   C I M  RA,DATA 

FORMAT/OPCODE 

8 4 4  

I F 1  I RA I R B  I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 1 2  i BR i 15 

RA = R 2  
I 3 12 I B R ' I   D S P L  I B R '  = BR - 12 
""""""""""" 

4 2 2 4  4 """_"""""""" 12 i BR i 15 

RA = R 2  
I 4 10 l B R ' l  C I RX I B R '  = BR - 12 """_"""""""" 

8 4 4  
"""""""""" 

I F 2  I RA I N - 1  I 1 i N i 16 
"""""""""" 

8 4 4  
"""""""h-"" 

I F3 I RA I N - 1  I 1 I N 2 16 
"""""""""" 

a 4 4  16 
"""""""""" """"""""" 

I F 0   I R A I R X I 1  ADDR I 
"""""""""" """"""""" 

8 4 4  16 
""""""""""  """"""""" 

I 4 A  I R A I A  I I  DATA I 
""""""""""  """"""""" 

PESCRIPTION: The  singlc  prccision  Derived  Opcrand. DO, is compared to thc contents of RA. Then, the 
Condition  Status, CS, is sct based on whcthcr the contents of RA is less than,  equal to, or greater 
than the DO. The contents of RA are  unchanged. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A )  : DO: 

( C S )  <-- O 0 1 0  i f  ( R A )  = DO: 
( C S )  <- -  O001 i f  ( R A )  < DO; 
( C S )  <- -  O100 i f  ( R A )  > DO; 

REGISTERS  AFFECTED:  CS 

r 

CR,CR,CRX,CISP.ClSN,C,CIM 132 
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5.92 Comum 1)etwcen limits. 

ADDR MODE MFiEMONIC  FORMRT/OPCODE 

8 4 4  16 
D CBL RA,ADDR 
DX  CBL RA,ADDR,RX I F 4  I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

IlESCKIPl10N: ' h e  contents of rcgistcr Rh are compared to two different sixtccn bit derived opcrands, 1101 and 
D02. Thc derived operands, DO1 and D02 arc locatcd at I lh and DA + 1. rcspcctively, and thcir 
values arc dcfincd such that 1101 DO2. The CS is set bascd on the results. If thc  values for D01 
and D02 are  dclìncd incorrectly (that is, 1X)l > I.102), then CS is set to 1000. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

(CS) < - -  1000 if D 0 1  > D02,  exit: 

( C S )  < - -  O001 if ( R A )  < Dol; 
(CS) < - -  O010 if D 0 1  i ( R A )  i D02;  

( C S )  <- -  O100 if ( K A )  > 002: 

REGISTERS  AFFECTED:   CS 

133 
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M I L - S T D - 1 7 5 0 A  (USAF) 
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5.93 Qouhlc arccision cotnt)arc. 

" ADDR t.100E MNEMONIC 

R DCR  RA,RB 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I F 7  I RA I RB I 
"""""""""" 

a 4 4  16 
D DC  RA.ADDR """""""""" """"""""" 

DX DC RA .ADDA,  RX I F6 I R A I R X I  I ADDR I 
"""""""""" """"""""" 

DESCIIIPTlON: Thc doublc precision Dcrivcd Operand. DO, is compared to the contcnts of registcrs RA and 
RA+ 1 whcre RA contains thc MSI 1 of  a doublc prccision word. 'I'hcn. Ihc Condition Status, CS, 
is sct bascd on wlicthcr thc  contents of RA, KA + 1 is less than, equal to, or grcatcr than l l lc DO. 
7'hc co;wms of Rh and RA + 1 are unchanged. 

REGISTER  TRANSFER  DESCRIPTION:  

( C S )  < - -  O010 i f  ( R A , R A + l )  = DO; 
( C S )  < - -  0001 i f  ( R A , R A + l )  < DO: 
( C S )  < - -  O100 i f  ( R A , R A + l )  > DO: 

REGISTERS  AFFECTED:   CS 

' IXR.lx: 134 
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5.94 Floating m i n t  comme. 

" ADDR  MODE MNEMONIC 

R FCR  RA,RB 

I 

B FCB BR, DSPL 

BX FCBX  BR,RX 

M I L - S T D - 1 7 5 0 A   ( U S A F )  
2 J u l y  1980 

FORMAT/OPCODE 

8 4 4  

I F 9  I RA I RB I 
"""""""""" 

"""""""""" 

4 2 2  8 
""""""""""" 12 < BR < 15 

RA = R 0  
I 3 13 l B R ' l   D S P L  I B R '  = BR - 1 2  
""""""""""" 

4 2 2 4  4 """"""_""""" 1 2  i BR i 15 

RA = R 0  
1 4 10 I B R ' I  D I RX I B R '  BR - 12 _""""""""""" 

8 4 4  16 
D FC RA,ADDR 
DX FC RA ,ADDR, RX I F8 I R A I R X I  I ADDR I 

"""""""""" """"""""" 

"""""""""" """"""""" 

DESCRIITION: The floating point  number in registers RA and RA + 1 is compared to the floating point Derived 
Operand, DO. Then. tllc Condition  Status, CS, is set based on wlmI1er tllc contents of RA, 
RA + 1 is less than,  equal to, or greater than the D O .  ' h e  contents of R A  and R A  + 1 are 
unchanged. 

m: Ihis instruction does not cause an overflow to occur. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  

( R A , R A + l )  : DO; 

( C S )  <- -  O010 i f  ( R A , R A + l )  = O ;  
( C S )  <- -  O001 i f  ( R A , R A + l )  < O; 
( C S )  <- -  O100 i f  ( R A . R A + l )  > O ;  

R E G I S T E R S   A F F E C T E D :  CS 
I 

135 FCII,FCß,FCßX,FC 
I 
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5.95 Fxtcndcd Drccision floatinn point comwre. 

" ADDR MODE MNEMONIC 

R EFCR  RA,RB 

FORMAT/OPCODE 

8 4 4  

I F B  I RA I RB I 
""_ """""_ "" 

"""""""""" 

8 4 4  16 
D EFC RA.ADOR 
DX EFC RA,ADDR,RX I F A  I R A I R X I I  ADDR 

""""""""""  """"""""" 

I 
"""""""""" """"""""" 

DESCRIPTION: The extended precision floating llcrivcd  Operand, DO, is compared to the contents of registcrs 
RA, R A  + 1. and RA + 2 whcrc Rh contains the most significant 16-bits of the extendcd precision 
floating point word. 'lhe condition status, CS, is  set  bascd  on whcthcr the contents of RA, RA + 1, 
and R A  + 2 are less than, equal to or greater  than the DO. The contem of RA, RA+ 1, and 
RA + 2 are unchanged. 

m: lhis instruction does not  cause overflow to occur. 

REGISTER  TRANSFER  DESCRIPTION:  

(CS) <--  0010 i f  ( R A ,  RA+1 ,  RA+2) = DO; 
( C s )  <- -  O001 i f  ( R A ,  RA+1 ,  RA+2) < DO: 
(CS) <--  O100 i f  ( R A ,  RA+1 ,  R A i 2 )  > DO; 

REGISTERS  AFFECTED:  CS 

RTR,EFC 136 

 
 

License provided by I.H.S. Germany
For Internal Use Only
 

-
-
`
`
`
`
`
,
`
`
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Historical

DocMaster: Historical standard/uncontrolled copy when printed (32990)



5.96 No oocration. 

" ADDR MODE MNEMON1.C 

M I L - S T D - 1 7 5 0 A  (USAF) 
2 July 1980 

S NOP 

FORMAT/OPCODE 

8 4 4  
"""""""""" 

I FF I O  I O  I 
"""""""""" 

DESCRIPrlON: No operation is performed. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :   N o n e  

R E G I S T E R S   A F F E C T E D :   N o n e  

I 

137 NOP 
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5.97 ßrcak  point. 

PDDR MODE MNEMONIC  FORMATIOPCODE 

S BPT 

8 4 4  
"""""""""" 

I F F  I F   I F  I 
"""""""""" 

pESCRIPT?ON: This instruction is typically used for halting the proccssor  during  maintenance  and  diagnostic 
procedures when the maintenance  consolc is conncctcd  to the system. If the console is not 
connected, this instruction'is  trcatcd as a NOP (sec page 137). Restarting the processor  after a 
ßlT can  only be donc by: the  maintenance  console or the powcr  on scquence. 

R E G I S T E R   T R A N S F E R   D E S C R I P T I O N :  None 

REGISTERS  AFFECTED:  None 

, BPT 138 
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A 89  

AB 89  

ABS 92 

ABX 89  

A I M  89  

AISP 89 

AND 123 

ANOB 123 

ANDM 123 

ANDR 123 

ANDX 123 

AR 89  

BEX 62 

BEZ 60 

BGE 66 

BGT 64 

BLE 63 

BLT 6 1  

BNZ 65 

BPT 138 

BR 69 

C 132 

CB 132 

CBL 133 

CBX 132 

C I  3 1  

CIM 132 

IN UEX 
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CISN 132 

CISP 132 

CLC 3 0  

CLIR 29 

CO 30  

CR 132 

D 117 

DA 94 

DABS 93 

DAR 94 

DB 117 , 

DBX 117 

DC 134 

DCR 134 

DD 118 

DDR 118 

DECM 1 0 1  

D I M  117 

DISN 116 

D I S P  116 

DL 72  

DLB 72 

DLBX 72 

DL1 72 

DLR 72 

DM 111 

DMAD 3 0  

DMAE 3 0  

DMR 111 

DNEG 103 

DR 117 

DS 104 

DSAR S3 
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DSBL 2 9  

DSCR 5 4  

DSLC 4 8  

DSLL 45  

DSLR 5 2  

DSR 104 

DSRA 4 7  

DSRL 46  

DST 81 

DST6 81 

DST1 81 

DSTX 81 

DSUR 30 

DV 116  

DVIM 116  

DVR 116  

EFA 9 7  

EFAR 9 7  

EFC 136 

EFCR 136 

EFD 1 2 1  

EFDR 1 2 1  

EF IX  1 2 8  

EFL 7 4  

EFLT 129  

EFM 1 1 4  

EFMR 114  

EFS 107  

EFSR 107  

EFST 8 4  

ENEL 2 9  

ESUR 30 
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FA 95  

FAB 95 

FABS 9 8  

FABX 95  

FAR 95 

FC 135 

FCB 135 

FCBX 135 

FCR 135 

FD 119 

FDB 119 

FDBX 119 

FDR 119 

F I X  126 

FLT 127 

FM 112 

FMB 112 

FMBX 112 

FMR 112 

FNEG 108 

FS 105 

FSB 105 

FSBX 105 

FSR 105 

GO 30 

INCM 91 

ITA  32 

ITB  32  

JC 55 

JCI 65 

JS 57 
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L 70 

LB 70 

LBX 70 

L I  70 

LIM  70 

LISN 70 

LISP  70 

LLB 76 

LLBI  76 

' LM 73 

LMP 31 

LR 70 

LST 67 

LSTI  67 

LUE 75 

LUBI 75 

M 110 

MB 110 

MBX 110 

M I M  i l 0  

MISN 109 

MISP 109 

MOV 80 

MPEN 30 

MR 110 

YS 109 

MSIM 109 

MSR 109 

N 125 

WEG 102 

N I M  125 
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NOP 137 

UR 125 

OD 

OR 

ORB 

ORBX 

ORIM 

ORR 

OTA 

OTB 

30 

122 

122 

122 

122 

122 

30 

31 

PI 29 

PO 29 

POP” 77 

PSHM 87 

RB 35 

R B I  35 

RBR 35 

RCFR 30 

RCS 31 

RD1  31 

RDOR 31 

R I C l  31 

RICO 31 

RIPR 32 

RMFS 31 

RMK 30 

R I P  32 

RNS 30 

ROPR 32 

RPI 29 

R P I R  30 
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RSW 

RVB R 

S 

SAR 

SB 

SBB 

SBBX 

SB I 

SB R 

SCR 

S I M  

SISP 

SJS 

SLB I 

SLC 

SLL 

SLR 

SMK 

SOJ 

S P I  

SR 

SRA 

SRL 

SRM 

ST 

STB 

STBX 

STC 

STC I 

ST I 

STLB 

STM 

STUB 

30 

39 

99 

50 

34 

99 

99 

34 

34 

5 1  

99 

99 

68 

86 

44 

41 

49 

29 

58 

29 

99 

43 

42 

82 

78 

7 8  

78 

7 9  

7 9  

7 8  

86 

83 

85 
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-.Sn' 79 

ST21 79 

SUBI 85 

SVBR 38 

TAH 30 

TAS 30 

TB 3 6  

TBH 3 1  

TE1  38 

TER 36 

TBS 3 1  

TPIO 3 1  

TSB 37 

TVBR 40 

URS 69 

VIO  33 

WIPR 3 1  

WOPR 3 1  

wsw 29 

XBR 130 

XI0 29 

XOR 124 

XORM 124 

XORR 124 

XWR 131 

MIL -STD-1750A (USAF) 
2 July 1980 
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