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HP-71 Hardware IDS -- Detailed Desill1 Description 

+-----------------------------------~----------+------------------+ 
I I 

HP-71 ASSEMBLER INSTRUCT lOX SET I CHAPTER" I 
I I 

+----------------------------------------------+------------------+ 

This chapter describes the HP-71 assembler instruction .et. The 
instruction mnemonics shown are those provided by the assembler 
used by the HP-71 sottware development team (which is available by 
special arrangpment with Up). Alaost. all the mnemonics shown are 
also supported by the HP-11 FORTH/Assembler ROM. 

4.1 Instruction Syntax 

4.1.1 Labels and Symbols 

A label is a symbolic name tor a numeric value. A label 
acquires its value by appearing in the label field of certain 
statements. 'The word "symbol" is a general term for a label. and 
the two are used interchangeably. 

Labels are one to six alphanumberic characters with the 
following restrictions: the characters comma C.). space () and 
right parenthesis are prohibited and the first character cannot be 
equal sign C=}. sharp (I). single quote ('), left parenthesis. or 
the digits 0 through 9. 

A label may be immediately preceded by an equal sign which 
declares the label to be an external symbol. An external symbol 
defined in one module may be refArenced as &1 external symbol by 
another module. Such references are resolved when tIle modules are 
linked together. Certain HP-71 assemblers. such as the 
FORTH/ASSEMBLER ROM, have no associated linker and therefore d~ not 
support external symbols. In this case, any leading equal sign is 
ignored. 

When a 1a1:._'1 is used as part of an expression, parentheses are 
required to delineate it. That is, ADl-10 is a label but (AD1)-lO 
is a computed expression . 

4-1 



COMent. 

·;,~AC~~l1n~,~'iD. ,with ~a._rS.sk (.) ill celumn . one, Wl411&1 
occui-~.re. .;" AD ta;'Une c~t -1 baCia with any noa-blank 
character and.st tollOw the lIocUtler tie14 or an instruction (or 
the,opeoc1e it no aaOclit:iet is required). 

4.1.3 Expressions 

Wherever an expression ma1 appear in the 1IG4irier tie14 or an 
instruction, it is represented by the s:Fllbol "expr" in the 
instruction descriptions below. Expressions conslst ot: 

EXPRESSION CQlPONENTS 

Item 

decillal constants 

hexadeciaal constants 

ascii constants 

operators 

* 

label 

(expression) 

231434 

,1no 

Exuples 

(less than 1100000) 

(3 or l.ss characters) 
(3 or l.ss characters) 

+ addition 
subtraction 

~ *256+ 
• multiplication 
I integer ~ivision 
A exponentiate 
~ and 

or 

Current assembly program counter 

Symbol detined in the label ti~ld 
ot an instruction 

Parenthesized expression 

Two classes ot instructions require a modifier tield wich 
contains a constant ot a specitic type that do •• not contorm to the 
above rules. These are: 
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Detailed Deslen Description 

a) Strine constant which can exceed 3 characters 

LCASC 'ascii' or 
LCASC \ascii\ 

NlBASC 'ascii' or 
lflBASC \ascii\ 

b) UncoDditional Hex constant 

LCHEX 4FFFFF 
NIBHEX 4FFFFF 

4.1.4 S&nple Line Ima,e 

The format below is the recommended column alignment; however, 
the asseDlbler is "free format" and only a space is required to 
delimit the different tields. A label, it present, must start by 
column 2. 

1 
v 

8 
v 

15 
v 

31 
v 

80 
v 

label opcode modh"ier conunents 

4.2 Explanation of Symbols 

In the following descriptions ot the HP-71 assembler mnemonics. 
these symbols have the following meanings unless specified 
otherwise. In particular. note the symbols used to indicate the 
various values encoded within the assembled opcodes. 

a The hex digit used to encode the field selection in 
the assembled opcode ot an instruction. See the 
Field Select Table in the next section for details. 

b The hex digit used to encode the field selection in 
the assembled opcode of an instruction. See the 
Field Select Table in the next section for details. 

d The number of digits represented by a field selection 
field. Used in calculating the execution cycle time 
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HP-11 Hardware IDS-7 Detailed Dedcn Description 

of so.einstructions. See the Field Select Table 
in the next section for detail.. When used in an 
extended field .election fsd, represents an expression 
~hich indicates the number of nibbles of the relister 
that. viUbe. affected. bl" the . instruction, proceeding 
fro. the lov-order nibble to higher-order nibbles. 

expr An expre •• ion that evaluates to an absolute or 
relocatable value. usualll" 1... than or \'qual 
to 5 nibble. in length. 

fs Field .election symbol. See the Field Select Table 
in the next section for details. 

fsd Extended field selection symbol. Represents either 
a normal field selection symbol fs, or an expression 
that gives the number of digits d ot the register 
that vill be aff,cted bl" the instruction. proceeding 
from the low-order nibble to hi,her-order nibbles. 

hh Two-digit hex constant, such as 08 or F2. Within an 
opcode represents the hex digits used to store the 
value ot the expression in the opcode in reverse 
order (see "Loading Data From Memo~"). 

hhhh Four-di,it hex constant, such as 38FE. Within an 
opcode, represents the hex digits used to store the 
value of the expression in the opcode in reverse 
order <see "Loading Data From Memo~"). 

hhhhh Five-digit hex constant, such as 308FE. Within an 
opcode, represents the hex digits used to store the 
value ot the expression in the opcode in reverse 
order (see "Loading Data From Memo~"). 

label A sl"mbol d~fined in the label field of an instruction. 

m A one-digit decimal integer constant. 

n Represents an expression that evaluates to a l-nibble 
value, unless specified otherwise. Within an opcode, 
represents the hex digit used to store the assembled 
value of the expression in the opcode. 

nn Represents an expression that evaluates to a 2-nibble 
value, unless specified otherwise. Within an opcode, 
represents the hex digits used to store the assembled 
value of the expression in the opcode. 

nnnn Represents an expression that evaluates to a 4-nibble 
value, unless specified otherwise. Within an opcode, 
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, nnnnn 

:':~i~"i' ' .. ; l\~~/;~'" 
represents the/hex digits usr-i to store the assembled 
value of the , expression in ~t~ opcode. 

Represents .. expression that evaluates to a 5-nibble 
value, unlessS:.,,_pecitied otherwise.. . Within an opcode, 
represents the"Jiexdfgits usiedto store the assembled 
value ot the expression in the opcode. 

4.2.1 Field Select Table 

The following symbols are u~. id in the indruction descriptions to 
denote the various possible fiel~ .elections. 

There are two ways in which field selection is encoded in the 
opcode of an instruction. These two patterns are shown in the 
table below, and are desisnated by the letter 'a' or 'b' in the 
opcode value given in the ,mnemonic descriptions below. 

P 

WP 

XS 

x 

S 

M 

B 

W 

FIELD SELECT TABLE 

Name and Description 

Pointer Field. Digit specified 
by P pointer register. 

Word-through-Pointer Field. 
Digits 0 through (p). 

Exponent Sign Field. Digit 2. 

Exponent Field. Digits 0 - 2. 

Sign Field. Digit 15. 

Mantissa Field. Digits 3 - 14. 

Byte Field. Digits 0 - 1. 

Word Field. All digits. 

Opcode 
Representation 

(a) (b) 

o 8 

1 9 

2 A 

3 B 

4 c 

5 D 

6 E 

7 F 

Number 
of Digits 

(d) 

1 

(P+1) 

1 

3 

1 

12 

2 

16 

The above field selects generally share the same opcode, with one 
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'~~-J.' "'~ '; :";"l" ,'. 

",~.~bt value as ,specitlect . .,' 
,.h: however. ,.nera1li'~ is ' 

~ft.~.~ll\... '. This hu the ettec",:.t 
',t .. 'v_, .... '~~4~_ ;,; ot., 'A' tieldi:' .elec", 
.{ Cloan;mt'er tor address and, 5-nibble 

i!~';;i;~~~i;;~:~i~it;~-~~L~~;;i:,tjf~~~':{~~~-:, :;;."> ·f ,,·~i·· . 
Instruction Set Overviev .. 

The tollowin, paces briet~.:.ummariz. the HP-l1 instruction set. 
For turther details ,'please reter to the Mnemonic Dictionary which 
tollows this,summary. 

4.3.1 GOTO Instructions 

1 • Statement Label 

GOTO label 
GOC label 
GONC label 
GOLONG label 
GOVLNa label 
GOYEf; label 

Short unconditional branch 
Short branch it Carry set 
Short branch it no Carry set 
Long GOTO 
Very long GOTO 
Short branch it test true (must 

tallow a Test Instruction) 

4.3.2 GOSUS Instructions 

4.3.3 

GOSUB label 
GOSUBL label 
GOSBVL label 

Short transfer to subroutine 
Long aosUB 
Very long GOSUB 

Subroutine Returns 

RTN 
RTNSC 
RTNCr 
RTNSXM 
RTI 
RTNC 

Unconditional l'eturn 
Return and set Carry 
Return and clear Carry 
Return and set XM bit (Module Missing) 
Return and enable interrupts 
Return if Carry set 
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.t'~I~'.{:~;·:'::k.~,~; ,j'~;£;;'i 
no' Carry.' .e~.: '.' 

'0' test.'tne: faustrollo" a 
"",; T.st,~1:ruction) £. 

,i ." 

All t.st inst~ctions must be;,;follo"ed with a GOYES or a RTNYES 

instruction., Althouch they appear to be. two statemen't8 t in fact 

theY:.,combin. to.: be. on •• : . Eacll.tes~ adjusts the CarJ7 bit when 

performed: Carry"b set it-'thet •• t is true, and cleared it talse. 
, :-'.' . ": -: <:' .< '- -' •• '!~\;( ·"-L~ ~~: ~,: .,-i,:. : ~ ,'" ,,'"" 

4.3.4.1 Register Tests' 

r,s = A~B,C or (r.s)· (C,D~t(D.C) 
fs • Field Select 

?r=s ts . Equal 
?rls ts Not equal 
?r=O fs Equal to zero 
?rlO f. Not equal to zero 
?r>s fs Greater than 
?r<s fs Less than 
?:->=s fs Greater than or equal 
?r<=s fs Less than or equal 

4.3.4.2 P Pointer Tests 

o <= n <= 15 

?P= 
?P# 

n 
n 

Is P Pointer equal to n? 
P Pointer not equal to n? 

4.3.4.3 Hardware Status Bit Tests 

?XM=O 
?SB=O 
?SR=O 
?MP=O 

Module Missing bit equal to zero? 
Sticky Bit equal to zero? 
Service Request bit equal to zero? 
Module Pulled bit equal to zero? 

4.3.4.4 Program Status Bit Tests 

a <= r, <:: 15 
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fS'l'-l n 
fST-O n 
fSTl1' n 
fSTIO' n 

',' J:)etailed neaien Descriptio. 

Statusn equal to 11 
Status n eq~a1 to 01 
Status not equal to 1f 
Status not equal to Of 

4.3.5 P Pointer Instructions 

o <x n <= 15 

P= n 
P=P+1 
P"P-1 
C+P+1 
CPEX n 
p=c n 
C=P n 

Set P Pc· inter to n 
Increment P Pointer, adjust Carry 
Decrement P Pointer, adjust Carry 
Add P Pointer plus one to A-tield ot C 
Exchange P Pointer with nibble n ot C 
Copy nibble n ot C into P Pointer 
Copy P Pointer into nibble n ot C 

4.3.6 Status Instructions 

4.3.6.1 Program Status 

o <= n <= 15 

ST=l n 
ST=O n 
CSTEX 
C=ST 
ST=C 
CLRST 

Set Status n to 1 
Set Status n to 0 
Exchange X tield ot C with Status 0-11 
Copy Status 0-11 into X tield of C 
Copy X field ot C into Status 0-11 
Clear Status 0-11 

4.3.6.2 Hardware Status 

SB=O 
SR=O 
MP=O 
XM=O 
CLRHST 

Clear Sticky Bit 
Clear Service Request bit (see SREQ?) 
Clear Module-Pulled bit 
Clear External Module Missing bit 
Clear all 4 Hardware Status bits 
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" 'HP-71: Hardware IDS -- ~tailed De.isnDe~cript1on 
. ~ 't . - A, •• '. '. ., _ " _ 

4.3.1 Systell Control. 
~\: ~~~.,~;1i' 

/, ~S£""l"''HEXft!OY 
SETDEC 
SREQ7 

C-RSTI 
RSTK=C 
CONFIG 
UNCNFG 
RESET 
BUSCC 
SHtn'DN 
C-IP 
INTOFF 

INTON 

Set arithmetic lIode to hexadecimal. 
Set arithmetic lIode to decillal 

. Sets, Service Request bit it, service has 
has:been'requested. C(O) sholls lIhat 
bites) are pulled hlah. (It any) 

Pop return stack into A-tield ot C 
Push'A;.tieldot C onto return stack 
Contigure.' 
Uricontiiure 
Send~Re.etcol'lUlland to s~stell bus 
Send Bus cOlllland C onto systell bus 
Stop CPU here (sleeps until wake-up) 
Request chip ID into A-tield ot C 
Disable interl'"Upts (doesn't attect ON-key 

or lIodule-pulled interrupts) 
Enable interrupts 

4.3.8 Keyscan Instructions 

Ot1r=C 
Ot1r=CS 
A=IN 
C=IN 

Copy X tield ot C to OUTput register 
Copy nibble 0 or C to OUTput register 
Copy INput register to lo~er 4 nibbles or A 
Copy INput register to lo~er 4 nibbles ot C 

4.3.9 Register SlIaps 

4.3.10 

s = RO,Rl,R2,R3,R11 

AsEX 
CsEX 
A=s 
C=s 
S'=A 
s=C 

Exchange register A with s 
Exchange register C with s 
Copy s to register A 
Copy s to register C 
Copy register A to s 
Copy register C to s 

Data Pointer Manipulation 

d = DO.D1 
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,i:!~~~~~;~;r, 
expr ,c.·5·~'ziibbles 

,," ,,"., '. . ____ ,r' '. 

d=d+ n 
d=d-, n 
d=HEX bh' 
d=HEX hbhh 
d=HEX hhhhh 
d=(2~ nn 

d=(4) nnnn 

d= (5) lUUlJln 

4.3.11 Data Transfer 

,,' ExchaDp' Data ptr d with A-field of A 
ExCbaDaeData ptr d with A-field of C 

,ExchaDce,lower 4 nibs of Data ptr d with 
~:<! lOWer," nibs of A 
ExchUp lower 4 nibs of Data ptr d with 
'lower:" nibs of C , 

, Copy~ A!tleld of A to Data pointer d 
CopyA-tield of C to Data pointer d 
Copy lower 4 nibs,ot A to lower 4 nibs 

.. of Data pointer d 
CopY' lower,4 nibs ot C to lower 4 nibs 

ot Data pointer d 
IncrHent Data pointer d by n 
Decre.ent Data pointer d by n 
Load bh 'into lower 2 nibs ot Data ptr d 
Load hbhh into lower 4 nibs ot Data ptr d 
Load hbhbh into Data ptr d 
Load nn into lower 2 nibs ot Data ptr d 

(anY' overflow is ignored) 
Load nnnn into lover 4 nibs of Data ptr d 

(anY' overt low is ignored) 
Load nnnnn into Data ptr d (anY' overflow 

is ignored) 

fsd = Field select ts, or d (, ot digits). It d. then 
the copy starts at nibble 0 of the working register. 

1 <= d <= 16 

A=DATO fsd 

C=DATO fsd 

A=DAT1 fsd 

C=DATI fsd 

DATO=A fsd 

DATO=C fsd 

DAT1=A fsd 

Copy data from memory addressed bY' DO into 
A, field selected 

Copy data from memory addressed by DO into 
C, field selected 

Copy data from memory addressed by D1 into 
A. field selected 

Copy data from memory addressed by Dl into 
C. field selected 

Copy data from A into memory addressed by 
DO, field selected 

Copy data from C into memory addressed by 
DO, field selected 

Ccpy data from A into memory addressed by 
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fi, 
.1, 

~. 

LCBEX 
LC(IIl) 
LCASe 
LCASC 

. , 
, :~~~-',*:: ;~\ 

ielei .elected 
fro •• C"into .. lIle .. ry. addressed by 

""To"."'"'''' '" ·fi.ld ..•• lecte'd;;~ .. 
·:~,~·~~i~;:~:";t~~~·»)~'~"· ~":::::,~ ~'~ . 

~.'j\:, 

1 ~. ,",,' 

~' .. - ,.,'" .. ' .. ,' 

hhhhhhhh)·~' t'Oad' hex ccm.~t~t, into C (1 to 16 di,i t.) 
expr .')1 gLOacl~;the c lIl-al1)ble constant into C 
'ascU ,,:i~"':'~ad:;;up;to I ASCII character. into C 

.. \ascu\,~~i;ir:oad~up~to a "ASCII character. into C 

. .·>~j;~;~~~~~;:,;C;: ~>.> " 

Shift Instructions 

Irote that right shifts (circular or non-circular) will set the 
Sticky Bit (SB=lL.if,~:;,B~n;ero l>it is shifted ott to the right. 
Otherwise, SB is unchan,ed~ 

'~2"~::~' 

r a A.B.C,D 
ts • Field Select 

rSL 
rSR 
rSLC 
rSRC 
rSRB 

ts 
ts 

Shift register r fs field Left 1 nibble 
Shift register r fs field Right 1 nibble 
Shift register r Lett Circular 1 nibble 
Shift register r Right Circular 1 nibble 
Shift register ~' Right 1 bit 

4.3.14 Logical Operations 

Logical operations are bit-wise. 

r.s = A,S,C or (r.s) = (C.D).(D,C) 
fs = Field Select 

r=r&s fs 
r=rls fs 

4.3.15 Arithmetics 

rANDs into r. field selected 
r OR s into r. field selected 

The two groups of arithmetics difter in the range of registers 
available. In the tirst group (General usage) almost all 
combinations of the four working registers are possible; however, 
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.~'. ,- "&, . • 

• ",·;;':;;;;~in,.' ,the .~cond croup" (Re.tricted usa,e) only' a' te", select 
<'~:;~co.binatiOD. are possible. 

< 'of'" 

r.s • A,B,C or (r,.) • (C.D),(D,C) 
t. • Field Select 

r=O t. 
r=r+r ts 
r=r+l ts 
r=r-1 ts 
r=-r ts 

r=-r-1 ts 

r=r+s ts 
s=r+s ts 
r=s ts 
s=r ts 
rsEX fs 

Set·r to zero 
Double r, adjust Carry 
Iacrement r by1~adJust Carry 
Decrement r by 1. adjust Carry 
lO'S complement or 2'S complement, Carry 

.et if rIO, else clear 
9'S complement or l'S complement 

Carl'7 always cleared 
Swa r and s intG r. adjust Carry 
Swa r and s into ., adjust Carry 
Copy s into r 
Copy r into s 
Exchange r and s 

4.3.15.2 Restricted Usage 

(r •• ) • (A.B).(B.C).(C.A).(D.C) 

r=r-. fs 
r=s-r fs 
s=s-r fs 

DHference of r and • into r. adjust Carry 
Difference of s and r into r, adjust Carry 
Difference ot s and r into s. adjust Carry 

4.3.16 No-Op Instructions 

Execution ot a No-Op affects no CPU registers except for the PC. 
NOP3 Three nibble No-Op 
Nop4 Four nibble No-Op 
NOP5 Five nibble No-Op 

4.3.17 Pseudo-Ops 
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",ll.locate'JUUUm DWlber of zero niH 
, ~ 1~ , .,' 

col(.) expr ·:a.Qerate m-nib"l. c:onstant'(41I'ita are 
<~)?,:i'i' ", '~'~~~~'}t*~.~sed i'in, the opcode ) ,,!.'': ,;:- " 

"m(.) expr ,,' '. Oenerate m-nl"l. relative coutUlt (digits 
reversed in the opcode) 

NlBASC ,'ase ii ' 
NlBASC\a.eii \ 
N:IBDX hhhh 

c:ea.rate ascii characters , byte reversed 
G.~erate ascUebaraeters, byte reYersed 
"~rate hexadecimal digits hhhh (eligi ts 
, m. not. raYened in the opec...) 

4.3.11.2 Conditional Assembly 

name IF expr 

name ELSE 
name ENDI!' 

Start conditional assembly until ELSE or 
ENOIF if flag expr was set on invocation 
or assembler (optional use of D .... allows 
nesting or IF's) 

Conditional as.e.bly if IF test was ralse 
Ends conditional assembly started by IF 

4.3.11.3 Li~ting Formatting 

EJEC'l' 
STI'rLE text 
TITLE text 

Force new pag. in the assemoly listing 
Force new pag., set subtitle value to text 
Set :;itle value to text 

4.3.17.4 Symbol Definition 

label EQU nnnnn Defines label to have the value expr 

4.3.11.5 Assembly Mode 

ABS 
END 

nnnnn Specify absolute assembly at adress given 
Marks end of the assembly source 
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Mneaaonic Dicti,onary 
- '-j:, '," > ",.;:. -:. ··>·:-:~,~-\t,. ) .... : 
This section contains &0 descrip'tion ot each BP-11' assembler 

.. instruction or Ps.u~O-Op.f'~The description shovsthe~'''1nary opcode 
, lenerat.dby~ the~"D'.n..OD1c.'d.t aD1', &s well al 'tlW aecution <:7cle 
, time required it the IIIDUtOnic is aD executable in."ruc'tlon • 

. ,~, The s1Jlbols usedi,:~ia{,'the.. descriptions are·; expl&hed in . the 
"Explanation ot Symbols~section earlier in this chapter • 

...... ~ ........•............................•........ 
• . ,' . MNEMONICS • ••••• ** ••••••••••••••••••••••••••••• * •• * •••••••••• * •• 

?A'O fs - Test tor A not equal to 0 

---------
fs = A opcode: 8ACyy 

cycles: 13 + d (GO/RTNYES ) 
6 + d (NO) 

fs = (P,WP,XS,X.S,M,B,W) opcode: 9aCyy 
cycles: 13 + d (GO/RTNYES ) 

6 + d (NO) 

Test whether the fs field ot A is not equal to O. 
by a GOYES or RTNYES mnemonic. yy is determined 
RTNYES or GOYES. Adjusts Carry. 

Must ;>e followed 
by the following 

?A#B fs Test for A not equal to B 

fs = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode· 
cycles: 

opcode: 
cycles: 

4-14 

8A4yy 
13 + d (GO/RTNYES) 
6 + d (NO) 

9a4yy 
13 + d (GO/RTNYES) 
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'., ',:.'.: '~\' -"'~"'~'~/'~:~ . 

Test whether the ts tield otA,is)DOt equal ,to the fs field 01' B • 
. " Must k::rtollowed~',; by a GOlES' or~R'l'iYEs mnemonic." 11· is determined 

by. the tOllow1ng" R'l'NYES' orGOYES .~~~r;~ Adju::ts'Carry'.· . 
, • ' , , , n 

. ·.,:~·~~~t 
? Ale t. - Test tor A not. equal;,,:to c 

fs = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode: .8A6YY' 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

opcode: 
cycles: 

, ,':-;,; ,.~ 

9a6YY' 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs field of A is not equal to the fs field of C. 
Must be followed by a GOYES or RTNYES mnemonic. YY' is determined 
by the following RTNYES or GOYES. Adjusts Carry. 

?A<=8 fs - Test for A less than 01' equal to B 

fs = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

8BCyy 
13 + d (GO/RTNYES) 
6 + d (NO) 

9bCyy 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fS field of A is less than or equal to 
field of B, Must be followed by a GOYES or RTNYES mnemonic. 
determined by the following RTNYES or GOYES. Adjusts Carry. 
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'£S .. A opcode: 
"'~~" cycle.: 

fs .. (P,WP,XS,X,S,K,B,W) 
,:'.'> 

opco4e: 
cycle.: 

~B4yy 
13 + d (GO/RTNYBS) 
6 + d (RO) ., 

9b4yy 
13 + 4 (GO/R'l'NYES) 
6 + 4 OrO) 

,.Test whether the f. ,£1.14 ,ot A is less ~han the '£. ,£1e140'£ B. 
Must' be '£01lowe4 by a COYES, or' RTHYES mnemonic. yy is det.rIIlined 
by the following RTNYES or GOYES. ' Adjusts Carry. 

?A=O ts - Test tor A equal to 0 

---------
fs =A opcode: 8A8yy 

eycles: 13 + d (GO/RTNYES) 
6 + 4 (NO) 

fs - {P,WP,XS,X,S,M,B,W} opcode: 9<\8yy 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of A is 
a GOYES or RTNYES mnemonic. yy 
RTNYES or GOYES. Adjusts Carry. 

equal to O. Must be followed by 
is determined by the following 

?A=B fs - Test for A equal to B 

fs = A opcode: 8AOyy 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

fs = (P.WP.XS.X,S,M,B.W) opcode: 9aOyy 
cycl~:"I: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of A is ~qual to the f~ fiela ~! B. Must 
be followed by a GOYES or RTNYES mnemonic. yy is determined by the 
following RTNYES or GOYES. Adjusts Carry. 
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ts· A , opcod.: 8A2yy 
C7c1 •• : 13 + d (oo/RTNYES) 

6 + d (NO) 
'~.< ',,! " ·;;,.:;t~<,,~; ,4:, ',>.: 

opcod.: Sa2YY' 
c7c1 •• : 13 + d (GO/RTNYES) 

ts = (PtWPtXS'X'StMtB;~) 
6 + d (NO) 

',. , 

Test whether th.,t~:ti.1dotA laequal ~o the ts field ot C. Must 
be followed bya'OOlESor RTNYES .emonic. YY' is determined b7 the 
following RTHYESorOOYES. Adjust. Ca~. 

?A>=B ta - Test tor A greater than or equal to B 

fs = A 

fs = (P,WP,XS.X,S,M,B,W) 

opcode: 
c7cles: 

opcode: 
c7cles: 

8BSYY' 
13 + d (GO/RTNYES) 
6 + d (NO) 

9b8YY' 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs field of A is greater than or equal to the fs 
field of B. Must be followed b7 a COYES or RTNYES mnemonic. yy is 
detenn:l.ned b7 the tollowing RTNYES or GOYES. Adjusts Carq. 

?A>B fs - Test for A greater than B 

fs = A 

fs = (P.wp,XS,X.S.M.B.W) 

opcod,): 
cycles: 

opcode: 
cycles: 

4-11 

SBOyy 
13 + d (GojRTNYES) 
6 + d (NO) 

9bOyy 
13 + d (GOjRTNYES) 



•• .:' Detaile4De.ign Desc:rivtion 

(NO) 

Te.t whether the ts' tield ot A is greater than the t. tield ot B. 
,; Must be tollowed' ~ bY a· GODS er R'1'HYES, lIIIlellOnic. yy is determined 

, ~ b1 the tollowin, ~ or GOYES. '<,; Adjusts Carry. .' , 

?BIO fs - Test tor B not equal to 0 

fs • A 

fs = (P,WP,XS,X,S,M,B,W) 

opeode: 
cycle.: 

opeode: 
cycles: 

8ADyy 
13 + d (GO/RTNYES) 
6 + d (NO) 

9t"Dfy 
13 + d (GO/RTNYES) 
6 + d (~O) 

Test whether the fs field of B is not equal to o. Must be followed 
by a GOYES or RTNYES mnemonic. 11 i:J determined by the following 
RTNYES or GOYES. Adjusts Carry. 

?BIA fs - Test for B not equal to A 
---------
fs = A opeode: 03A4yy 

cycles: 13 + d (GO/RTNYES) 
6 + d (NO) 

fs = (P,WP,XS,X,S,M,B,W) opcode: 9a4yy 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of B is not equal to the fs field of A. 
Must be followed ty a GOYES or RTNYES m~emonic. yy is determined 
by the following R'l'NYES or GOYES. Adjus~~s Carry. 
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~·,}~~~~~{:t~3J~: . 
, . 

(P.WP.XS,X,S,M.JS~V) opcOcl~(:::9a5YY.: . 
cl'cl •• :::F';~ 13 + d 

'." .. , 6 + d ':c 

Test"whether the:;'t~~fti~ld·,~t B:i.:z:~!~,!~q~J.':.. ,.:t~;l~:;ot C . 
. ' "Must be· 'tollowed,t~bi;&;:GOYES 01": R'l'lIYES:'im_onic._.J!::.~'vY~isdetenained 

. '.' by the tollowing RTHYES'~' or GOYES. Adjusts Carry • 

. ~:.: ,:,' 

?B<=C . ta - Test tor B less than or equal to C 

fs = A 

fs = (p,WP,XS,X,S,M,B,W) 

opcode: 
cycles: 

opeode: 
cycles: 

8BDyy 
13 + d (GO /RTNYES) 
6 + d (NO) 

9bDyy 
13 + d (GO /RTtJYES) 
6 + d (NO) 

Test whether the fs field of B is less tl1an or equal to the fs 
field of C. Must be followed by a GOYES or RTNYES mnemonic. yy is 
determined by the following ~JYES or GOYES. Adjusts Carl"Y. 

?B<C fs - Test for B less than C 
---------
fs = A opcode: BBSYY 

cycles: 13 + d (GO/RTNYES) 
6 + d (NO) 

fs = (P,WP,XS,X,S,M,B,W) opcode: 9bSyy 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of B is less than the fs field of C. 
Must be follo~ed by a GOYES or RTNYES mnemonic. yy is determined 
by the following RTNYES or GOYES. Adjusts Carry. 
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" , ,,'i;,;,<,.,;;i~~;;'~~'ii~:;~',~~;::i~:~':c:! 
~ .... (P,WP,XStX,S,M~B',W);'(·. opcode: 

···:"'.':>II·:;;."';:.;?~:<':· cycles: 

SA9YY 
13 + d (GO/R'l'NYES), 
6 + d (110) 

9a9YY 
13 + d (Go/.RT.NYES) 
6 + d (110) 

Test whether the ts tield.ot,'B. is 
a GOYES or R'l'NYES mne:aonic. yy 
RTNYES or GOYES~ . AdJu~t.,.Carry. 

equal to o. Must be tollowed by 
is determined by the following 

?B=A fs - Test for B equal to A 

fs: = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

8AOyy 
13 + d (GO/RTNYES) 
6 + d (NO) 

9aOyy 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs field of B is equal to the fs field of A. Must 
be followed by a Goms or RTNYES mnemonic. yy is determined by tbe 
following RTNYES or GOYES. Adjusts Carry. 

?B=C fs - Test for B equal to C 

fs = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 
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8Alyy 
13 + d (GO/RTNYES) 
6 + d (NO) 
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~A", 
Te'st: ts iield ~t B to the ts tield ot c. Must 

,. be~~tolio~d~~,btt. &: GOYES,'or,~ RTNYES;; lIDu.onic., 7Y is detel'llin.4 by the 
.- '. -"J.:~,.,,::~IIi\~'· """ ,. ~.:i}I .. _,~-",... ."' .' ,'" .• ,':'j~" '»"'-1.'" ~ .. " 

, tollo"iDa;; :R'rH'YES~"orGOYES '.J,;' AdJust.' Carry~ . '.";~' '>:': -~ ... , ... ';' ..... '-:,,-,y;A"J:!'," ,,'I, ,':!; -,"'," ',"".' • .•. r 

,:-./~ 

',; .• '~_' : i!i;~:~;h.~~j:f I,~: , 

";;Test tor B greater::i~ or, equal to C ?B>=C , t. 

fs :& A 

fs :& (P,WP,XS,X.S.M,B,W) 

ope~e ;,~ 8B917 
Cyc~.~,: 13 + d (GO/RTNYES) 

opeOde: 
cycl •• : 

,,6 + d (NO) 

9b917 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs field of B i. greater than or equal to the fs 
field ot C. Must be tollowed by a GOmS or RTNYES mnemonie. 17 is 
determined by the following RTHYES or COYES. Adjusts Carry. 

?B>C fs - Test tor B greater than C 

fs = A opcode: 8Bl17 
cycles: 13 + d (CO/RTNYES) 

6 + d (NO) 

fs = (P,WP,XS,X,S,M,B,W) opcode: 9bl17 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of B is greater than the fs field of C. 
Must ~ followed by a GOYES or RTNYES mnemonic. yy is determined 
by the following RTNYES or GOYES. Adjusts Carry . 
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'::'::lt~:!,' ~~~:;~;py:; 
;~,1elOJ~'~: t • 
. '.\' -~,," .. ;'~,'"' ,,:,\ 
:;," -":"~--'----.', ", 

'fs .'A 
" .: 

ts· (P,WP,XS.X,S.M.B,W) 

?elA ts - Test tor e not equal to A 

ts = A 

fs = (P,WP,XS,X,S.M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

8A6" 
13 +d (GO/RTNYES) 
6 + d (NO) 

9a6" 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs field ot e is net equal to the ts tield ot A. 
Must be followed by a COYES or RTNYES mnemonic. yy is determined 
by the tollowing RTNYES or GOYES. Adjusts Carry. 

?CIB fs - Test for C not equal to B 

---------
fs = A opcode: 8A5" 

cycles: 13 + d (GO/RTNYES) 
6 + d (NO) 

fs = (P,WP,XS,X,S,M,B,W) opcode: 9a5" 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of e is not equal to the fs field of B. 
Must be followed by a GOYES or RTNYES mnemonic. yy is determined 
by the following RTNYES or GOYES. Adjusts ~arry. 
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t.··.·.: f', 't 
~, " 

'.' , 
~. lt' 

~~ . 

:;~; Detailed lie. ill'" Description 

1C'D f. 

fa :II A 

. fs = (P,WP,XS,X,S,M,B,W) 

equal to D 

0pcode: 
qcle.: 

opcocle: 

8A7ri 
'13 +d, (GO/RTNYES) 
, 6 .. d', (HO) •. 

9a7yy ",> 

C7c1e.: '13 + d' (GO/RTNYES) 
,.: 6 + d' (NO) 

Test whether thets .,field of C is not equal to the fs field or D. 
Must be follolled 'by a; GOYES or RTlfYES mnemonic. 7Y is determined 
by the follolling RTNYES or GOYES. Adjusts Carry. 

?C<=A fs - Test tor C le~s than or equal to A 

fs = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcod~: 

cycles: 

8BE7Y 
13 + d (GO/RTNYES) 
6 + d (NO) 

9bE7Y 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs field of C is less than or equal to 
field or A. Must be follolled by a GOYES or RTNYES mnemonic. 
determinel by the tollolling RTNYES or GOiES. Adjusts Carry. 

?C<A fs - Test for C less than A 

fs = A 

fs = (P.wp.XS.X.S.M.B.W) 

opcode: 
cycles: 

opcode: 
cycles: 

4-23 

8B6yy 
13 + d (GO/RTNYES) 
6 + d (NO) 

9bt)yy 
13 + d (GOjRTNYES) 

the fs 
7Y is 



·jf~,l~i~h~· (KO) 
. . ~> '. ,~~ ~ : /. 

Te~t .... , .::, thtt,.t~ ti~ld: ~f C t.',:f le~s than the f. fielclor A. 
Must., be: tollowedt': by. a~~ GOYES or B1'NlIS. amemonic., '" is deterained 
by the folloviliC-

1 R'Dl'Is;'~;; GOYES •. ~.; Adjusts' CarrY. . (i!')i~!~j;~. 

. . 
l··~~\,.;:~?·f~·~t 

?c=o f.\; - Test" for e. equal to 0 < 

fa :II A opcocte: i".' 8AAnr 
cycle.: 13 + d (GO/R'l'HYES) 

~~. 

fs ,. (P,WP,XS,X,S,H.B.W) opcode: 
cycle.: 

6 + d (NO) 

9aAyy 
13 + d (GO/R'l'NYES) 
6 + d (NO) 

Test wheth~r the fs field of C is equal to o. Must be followed by 
a GOYES or RTNYES . amemonic. yy is determined by the follo,",ing 
RTNYES or GOYES. Adjusts Carry. 

?C=A fa - Test for C equal to A 

fs = A opcode: 8A2yy 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

fs = (P,WP.XS,X,S,M,B,W) opcode: 9a2yy 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of C is equal to the fa field of A. Must 
be fo.' lowed by a GOYES or RTNYES mnemonic. yy is determined by the 
following RTNYES or GOYES. Adjusts Carry. 
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, ··:~;' .. ~,~i~*:-·;~.i ".,' 
<:l~es.t. toz:.~,c~,~:lto B, ... ; 

t. • (P,WP,XS,X,S,M,B,W) 

.\'. 

opcode: 
;cycle.~ , 

,<". opcode: 
, cycle.: 

, ,k"",,(;', 

8A1yy 
13 + d (GO/RTNYES) 
6 + d (MO) ...• ;<>,. 

9&lyy 
13 + d (GO/RTNYES) 
6 + d (NO),; 

. T •• t whether .. the, is tield: ot C'· is equal to the is field ot B. . Must 
betollowed by aGOYES·orR'l'NYES DIJlnonic. yy ladetemined by the 
tollowing RTNYES or GOlES.'Adjusts Carz,y. '. 

?C=D fs - Test for C equal to D 

---------
fs = A opcode: 8A)yy 

cycles: 13 + d (GO/R'l'NYES) 
6 + d (NO) 

fs = (P,WP,XS,X,S.M,B.W) opcode: 9a3yy 
cycles: 13 + d ( GO /R'l'NYES ) 

6 + d (NO) 

Test whether the fs field of C is equal to the fs field of D. Must 
be followed by a GOYES or RTNYES mnemonic. yy is determined by the 
following RTNYES or GOYES. Adjusts Carry. 

?C>=A fs - Test for C greater than or equal to A 
---------
fs = A opcode: 8BAyy 

cycles: 13 + d (GO/RTNYES) 

6 • Ij (NO) 

fs = (P,WP.XS,X,S,M,B.W) opcode: 9bAyy 
cycles: 13 + d (GOjRTNYES) 

6 + d (NO) 

Test whether the fs field of C is greater than or equal to the fs 
field of A. Must be followed by a GOYES or RTNYES mnemonic. yy is 
determined by the following RTNYES or GOYES. Adjusts Carry. 
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"'":i' 
.,~: - " 

. . 

f •. - Test for; C, sreater tlwi.A 

: .::;'~'~"r~~~/;~,::",oP~~~·:,·· 8B~.:.::J(;,r~, .' C 

:?~,~~i'\'\;l;,; C1,ole. t e,: 13·+4 (OO/RTHYES) 
f'''· . '-:8:\,'""',,, '.' .... - 6' ,. 4" (10)"""" :., 

.' cCtsr~ 
. .: .. ~' .~y" '. ,.;~.~i~~:,:;::~;:;:f~~,,: ~r:{'~~·~}1~J;'~:'·'1,i2~n.:···~:.: .~,.' " 

(P,\IP,XS,X,S,M,B,Wlt ",'I'?'1,Opo04e., 9b2"·:··,.e:~r':;·,,'·'~ 
·cyo1e.: .. ' 13 +4 (Go/R'DlYES) 

. . <:.:;,6. +,4 (IO~;' 

,Test whether.the t. ·.fieldof C'is creatar than the ts field of A. 

Must be followed- by. ~:~.<!9YES· or M'.NYES mnemonic. 11 is determined 

by the to1lowin, R'l'lfYES', C?'~"'. GOYES. ,:ldjusts Carry. 
• ; ,"u ....... _ , 

:1 

1010 ts - Test tor 0 not equal to 0 

fs = A 

fs = (P,WP,IS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

8AFn 
13 + d (GO/RTNYES) 
6 + d (NO) 

9aFn 
13 + d (GO/RTNYES) 
6 + d (NO) 

Test whether the fs tield ot D is not equal to o. 
by a GOYES or RTNYES mnemonic. n is determined 

RTNYES or GOYES. Adjusts Carry. 

Must be tollowed 
by the following 

?DIC fs Test for 0 not equal to C 

---------
fs = A opcode: 8A7" 

cycles: 13 + d (GO/RTNYES) 
6 + d (NO) 

fs = (P.wp,XS,X.S.M.B.W) opcode: 9a7yy 
cycles: 13 + d (GO/RTNYES) 
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_~~~ .. ' ... Dedp Description 

'~" "~,:,, dJ19) 
",' "" " '-i. 
'of'D'is not equal'to,tbe fS field of c. 

;;':::'!,:,'",~-- or RTHYZS lIIlelDOnic. . 7Y is detenained 
GOYES. '·:AdJust.C~. / 

>'1D<=C f. Test for D less than or equal to C 

fs ... A 

, fs ... (P,WP,XS,X.S,M.B,W) 

npcode: 
cycles: 

opcode: 
cycles: 

8BFyy 
13 + d (CO~S) 

6 + d (NO) 

9bFyy 
13 + d (CO/RTNYES) 
6 + d (NO) 

Test whether the fs field of D is less than or equal to 
field of C. Must be followed by a COTES or RTNYES mnemonic. 
determined by the following RTNYES or COYES. Adjusts Carry. 

?D<C fs - Test for D less than to C 

fs = A opcode: 8B7yy 
cycles: 13 + d (CO/RTNYES) 

6 + d (NO) 

opcode: 9b7yy 
~ycles: 13 + d (CO/RTNYES) 

6 + d (NO) 

the fs 
yy is 

Test whether the fs field of D is less than the fs field of C. 
Must be followed by a COYES or RTNYES mnemonic. yy is determined 
by the following RTN"1~S or GOYES. Adjusts Carry. 
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' .. ~~ Detailed ~sianDescriptioD 

~~:: '-1f~' § .. 
;;i<,.fDcO.,;~ts'.,,~I';; T.~i<tor:; I> equal toO 

--..;---.;~.: . "', ":?7);' :.~~;'.,"""t, . 

fs • A 

ts • ,(P.WP,XStXtStM~B.W) 

opcode: 
cycl •• : 

opco4e: 
cycle., 

9aB" 
13 + d (GO/R'l1fYES) 
6 + d (NO) 

. I 

, Test whether the ts, field ot,I) is.qual to o. Must be tollowed b~ 
a,GOYES .', or. RTNYES·' mnelllonic. n is deteDined by the tollolling 
RTNYES or GOlES. Adjusts Carry. 

?D=C t. - Test tor D equal to C 
---------fs ,. A opcode: 8A3" 

cycles: 13 + d (GO/RTNYES) 
6 + d (NO) 

fs = (P,WP,XS,X,S,M,B,W) opcode: 9a317 
cycles: 13 + d (GO/RTNYES) 

6 + d (NO) 

Test whether the fs field of D is equal to the fs field of C. Must 
be followed by a GOYES or RTNYES mnemonic. 17 is determined by the 
following RTNYES or GOYES. Adjust. Carry. 

?D>=C fs - Test for D greater than or equal to C 

flO = A 

fs = (P,WP,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

8BB17 
13 + d (GO/RTNYES) 
6 + d (NO) 

9bByy 
13 + d (GO/RTNYES) 
6 + d U·;O) 

Test whether the fs field of D is greater than or equal to the fs 
field of C. Must be followed by a GOYES or RTNYES mnemonic. yy is 
determined by the following RTNYES or GOYES. Adjusts Carry. 
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?D>C "~'f.- Test fc.r Direater~ C 

f. -A 

fs - (P,WP,XS,X,S,M,B,W) 

.' opcoc!e: 
qclea: 

opcode: 
cycles: 

8B3yy 
13 + d (GO/RTNYES) 
6 + d (NO) 

9b3yy 
13 + d (GOjRTNYES) 
6 + d (NO) 

Test whether the fs field of D ia greater than the fs field of C. 
Must be followed by a GOYES or.RTNYES mnemonic. 1'1' i. determined 
by the following RTNYES or GOYES~ Adjusts Carry. 

?MP=O - Test Module Pulled bit (MP) 

opcode: 
cycles: 

838yy 
13 (GO/RTNYES) 
6 (NO) 

Test whether the Module Pulled bit (MP) is zero. This hardware 
status bit is set whenever a module-pulled interrupt occurs (the 
*INT Ene of the CPU is pulled high), and must be explictly cleared 
by the MP=O mnemonic. See the "HP-11 Hardware Specification" for 
more information. Must be followed by a RTNYES or GuYES mnemonic. 
yy is determined by the following RTNYES ~r GOYES. Adjusts Carry. 

?PII n - Test if P pointer not equal to n 

opcode: 
cycles: 

8anyy 
13 (GO/RTNYES) 
6 (NO) 

Test whether the P pointer is not 
a RTNYES or GOYES mnemon ic . yy 
RTNYES or GOYES. Adjusts Carry. 

equal to n. Must be followed by 
is determined by the following 
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,.;:,-;,;~~~ti~;~t~~~:,/<· _ ~~~~:, :r.,d :~.'·:~i;,4~"1~~~ ,\:~~',:,~',,. 

a, - Test it; P. ~inter 18~: ton~:'~;~< ;0> 

'whetbel"the " p,:;iatel"',.illequal ·to'n.' Mu.t be tollowed by a 
, RTNYES or aons ame..onlc." " is determined by ,the followinl RTHYE$ 

or GOYES. Adjusts Can7. " 

1SB=0 - Test Sticky Bit (S&) 

opcode~ 

cycle.: 
832yy 
13 (GO /RTNYES) 
6 (NO) 

Test whether the Sticky Bit (SB) i. zero. This hardware status bit 
is set on right shifts (circular or non-circular) ~hen a non-zero 

, nibble or bit is shifted off the e~d of the field. The Stieky Bit 
must be clealed explicitly by the SB=O mnemonic. Must be followed 
by a RTNYES or GOYES mnemonic. yy is determined by the following 
RTNYES or G0YES. Adjusts Carry. 

?SR=O - Test Service Request bit (SR) for zero 

OPcode: 
cycles: 

834yy 
13 (CO/RTNYES) 
6 (NO) 

Test whether the Service Request bit (SR) is zero. This hardware 
status bit is set by the SREQ? mne~onic. and must be cleared 
explicitly by the SR=O mnemonic. Must be followed by a RTNYES or 
GOYES mnemonic. yy is determined by the following RTNYES or COYES. 
Adjusts Carry. 
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o 

81nyy 
14 (GO/RTNYES) 
1 (NO)' 

"'f,\;t.Test Whether~~~cru$,St .. tus bit a is set. Must be followe. by a 
.. RTNYES or GOYESillll1._Dic~ yy is determined by the following M'NYES 

or GOlES. AdJusts.' CarlY • 
. S:t:~~:~~~i~;~;,.c< .... 

. ?ST,l n - Test status . bit n not equal to 1 

opcode: 
cycles: 

86nyy 
14 (GO/RTNYES) 

7 (NO) 

Test whether Program Status bit n is clear. Must be followed by a 
RTNYES or GOYES mnemonic. yy is determined by the following RTNYES 
or GOYES. Adjusts Carry. 

?ST=O n - Test status bit n equal to 0 

opcode: 
cycles: 

86nyy 
14 (GO/RTNYES) 

7 (NO) 

Test whether Program Status bit n is clear. Must be followed by a 
RTNYES or GOYES mnemonic. yy is determined by the following RTNYES 
or GOYES. Adjusts Carry. 
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·.Test . wether .-ri~.11"1lII1·,\'''',,,,~,,, ""-'''-, 

'" RTNYES or COlES:- .4ItllOll11e 
or,GOYES."Acljusts' 

?XM=O 
, ~:: .~~ .. :-:~, , 

- Test ExtemalfModule Missin, bit (XM), 
: .-. ' . 

, opcode: 
cycle.: 

831yy 
13 (GO/R'l'HYES) 
6 (NO) 

Test the whether the External Module Missin, bit (1M) is zero. 
This hardware status bit is set by the RTNSXM mne.onic. and must be 
explicitly cleared by the XM=O mnemonic. Must be followed by a 
P.T'rrIES or OOYES mnemonic. yy is determined by the following R'l'NYES 
or GOYES. Adjusts Carry. 

A=-A fs Two's complement otA into A 
---------
fs = A opcode: Fa 

cycles: 7 

fs = (P,WP,XS,X,S,M,B.W) opcode: BbB 
cycles: 3 + d 

Complement the specified fs field of A. Complement is 
complement if in HEX mode. ten's complement if in DEC mode. 
is set if the field is not zero. else Carry is cleared. 

4-32 

two's 
Carry 

• 



J • 

.' ,," 

:.~'1~"\/ . 
'- On •.• ,~l_.nt of A: into;\A" 

. (d,~(i~;: . <, • 

. , opco4e: . Fe 
.C:'·, ceJ'cle.: 7 ". > ""."': \~/ .. ~. 

ts • ('.WP.xs.x~'s,It·~i:~) 
.I'd 

opCCMle: "!be 
cycle.: 3 + 4 

- : ~ 

PertoJ'll a one' s,' :c-Pl ... nt on the specifie4 fs t1.14 of A. Carry 
1s al~s cleared. 

A=O f. - Set A equal to 0 

fs • A 

fs = (P.wp,XS,X,S,M,I.W) 

opec)de: 
cycl.s: 

opcode: 
cycle.: 

DO 
1 

AbO 
3 + d 

Set the specified r. field of A to zero. Carry i. not afrected. 

A=AIB fs - A OR B into A 

fs = A 

fs = (P,WP.XS,X.S.M.B.W) 

opcode: 
cycles: 

opcode: 
cycles: 

OF.F'8 
4 + d 

OEa8 
4 r d 

Set the ts tield or register A to its logical OR ~ith 
corresponding field of register B. Carry is not affected. 
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, .. 

/~:;:~~~;+;?~}~, 0' ' ' ,,~~\~:·.;~t.~:·: :;:;;;4£:;;:~' ,', , 
"',A:IIAIC~:t"'l:-,",A~ OR, Cl:into A 

tl ~ (P.WP.XS,X,S,M.B.W) 

opCOd~':" OEFI 
',eYcle.: 4 + d 

opcod.: 
eycl •• : 

OEaE 
4 + d 

.~. ,:~'. ,_I. ,,;r. ,-; ,'. • 1.~·/ '" 

Set,' the ~\t.:tieldot register A to it. logical OR' with the 
'corresponClinl'tield ot register C. Carry is not attected.' 

A=A&B ts - A AND B into A 

fa = A opeode: 
cycles: 

opcode: 
cycles: 

Set the fs field ot register A 
corresponding field ot register B. 

A=A&C fs A AND C into A 

fs = A opcode: 
cycles: 

fs = (P,WP,XS,X,S,M,B,W) opcode: 
cycles: 

S~t the fs field of register A 
corresponding field of register C. 
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OEFO 
4 + d 

OEaO 
4 + d 

to its logical AND ~ith 

Carry is not affected. 

OEF6 
4 + d 

OEa6 
4 + d 

to its logical AND ~ith 
Carry is not affected. 

the 

the 

• 



· , .' opeode: BIt 
eyel •• : 7 

f. • (P.WP.XS.X.S.M.B.W) .. opcode: 
.. ey~le.: 

Bait . 
3 + d 

lucre .. nt the apecitled f •. field of relister A ~ one. Adjust. 
CarJ7. c. 

A-A+A fs - Sua of A and A into A 

fs • (p.w~,XStXtS.HtB.W) 

opcode: 
cycles: 

opcode: 
eycles: 

c4 
7 

Aa4 
3 + d 

Double the specified fs field of register A. Adjusts Carry. 

A=A+B fs - SWI of A and B into A 

fs .. A opcode: CO 
cycles: 7 

fs .. (p.wp.XS.X,S,H.B,W) opcode: AaO· 
cycles: ~ + d -

Set the specified fs field of register A to ~he swn of itself and 
the corresponding field of register B. Adjusts Carry. 
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.... 

A=A+C ~. - Sua o~ A and C into A 

fs .. A opcode:CA 
~cles: 7 

~s .. (P~WP~xS~X~S~M~B~W) opcode: 
cycles: 

AaA 
3 + d 

Set the .peci~ied~. ~leld of resister A to the sua o~ itsel~ and 
the correspondins ~ialdo~ reet-ter C. Adjusts Carry. 

A=A-l fs - Decrement A 

fs .. A 

fs .. (p,WP,XS,X,S,H~BtW} 

opcode: 
cycles: 

opcode: 
cycles: 

cc 
7 

AaC 
3 + d 

Decrement the specified fs field of register A by one. Adjusts 
Carry. 

A=A-B fs - A minus B into A 

fs = A 

fs .. {p,WP,XS,X,S,M,B,W} 

opcode: 
cycles: 

opcode: 
cycles: 

EO 
7 

BaO 
3 + d 

Set the specified fs field of register A to the difference between 
itself and the corresponding field of register B. Adjusts Carry. 
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-- Detaile4 Design Descl:'iption 

C into A 

opcode: EA 

<t'i!~,~~~;~';,5:, , ,_ cyclas : .• 1 

f. a:. (P,wp,XS,X,S,M.B,W) opcode: BaA 

~~;,~/Wd., . C7cles : 3 + d 

Se~~'ih.jspecit1e4 f. fi.ld of register A to the diff.rence between 
:it •• ltfi.Dd the corr.spondincfield of register C. Adjusts Carry. 
:'_~_~?'\".~~~}?,r .. , .,', . 

A=B fs Copy B to A 

fs • A opcode: D4 
cycles: 7 

fs • (P,WP.XS,X,S.M.B,W) opcode: Ab4 
cycles: 3 + d 

Copy the fs field of register B into the corresponding field of 
register A. Carry is not affected. 

A=B-A fs B minus A into A 

fs = A opcode: EC 
cycles: 7 

fs • (P,WP.XS.X,S,M.B.W) opcode: BaC 
cycles: 3 + d 

Set the specified fs field of register A to the inverse difference 
between itself and the corresponding field of register B. Adjusts 
Carry. 
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';0:''(1)j;:·::~:·::;.( .t . 

DA 
7 

AbA . iOpeoc!.: 
'qcl •• : 3 + d 

, ' >e' •• e, . "00' ~-~~~/~: ~':",,~:: ," ~~ .' 

;' ~<~Copy"the . tl ti.14f'ot7~re,ilter C into the correlpondinl tield ot 
re,iater A., . CuT1:ri./not~ attected. 
>J·~.·.,tl:,~,: ., ; r'i~}:jiJf~~~j~:::~~~~;~':~~j~.~'::,,:~t>; 

., " 

A=DATO tsd - Load A from memory 

---------
fl -A opeod.: 142 

cycles: 18 

ts • B opcode: 14A 
cycle. : 15 

fs :: (P,wp,XS,X,S,H,W) opcode: 152a 
cycles: 17 + d 

fs :: d opcode: 15Ax (x==d-1) 
cycles: 16 + d 

The amount of data (d nibbles) specified by fsd will be transferred 
from the memory address pointed to by DO into the specified field 
of register A. The lowest-addressed nibbl~ will be transferred 
into the lowest-order nibble of the register field, proceeding 
toward the higher-order nibbles. If fs • d, d nibbles are 
transferred into the register starting at nibble O. See the 
section on "Loading Data From Memory" earlier in this chapter. 

A=DATl fsd - Load A from memory 
---------
fs = A 

fs = B 

opcode: 143 
cycles: 18 

opcode: l~B 
cycles: 15 
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•• 

rs = 

t. :8 d" ":opcod~';\), 15Bx (x=d-l) 
;icycl •• i~'~';';16+ d 

The amount~t data' (d nibbles} specified by rsd will be transterred 
tronatheia,,017;~,'addre .. poiatedto;'bi'Dl into the sp6citied tield 
ot regi.ter,'A~::!rhe lowest-addressed nibble will be transterred 
into' the lowest~order nibble ,ot ,Ythe register tield, proceedinc 
toward the:", higher-order nibble. :~~«'Ir rs = d, d nibble. . are 
transferred into "y,. the register: startinc '. at nibble o. See the 
.ection on "Loading Data Froll Hemol7" earlier in this chapter. 

A=IN - Lo~d A with IN 

opcode: 802 
cycles: 7 

Load the low-order 4 nibbles of the A register with the contents of 
the Input register. 

A=RO - Copy RO to A 

opcode: 110 
cycles: 19 

The contents of the scratch register RO is copied to the working 
register A . 
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.' ':, '. ',-' 

:,~'!~f~)~'t;,k':' '. 
'The,contents 

j,: 1;.I[~,.Cb~.r A .. 
',':: -. .:t>;~~: ':k{/:' ,.il: 

'A=R2 Copy R2 to A 

·····::,·opcod.: 
€cycl •• : 

112. 
19 

;; , 

'the vork~ 

'The contents or the scra~cb·r.gister R2 is copied to the vorking 
register A. 

A=R3 - Copy R3 to A 

opcod.: 113 
cycles: 19 

The contents or the scratch register R3 is copied to the vorking 
register A. 

A=R4 - Copy R4 to A 

opcode: 114 
cycles: 19 

The contents of the scratch register R4 is copied to the vorking 
register A. 

• 

• 



t. • A 

>~;""1:_ \1:,' I':;; ~""' .. ;i". :.' ,,:I}f.~:'~'i:;;'::;'" 
~ .. IXchance·· aecbters an 

·T-.: .-',: ..... :.. " . .'; , " :~~k" 

4~.~' ::".~.!l'" ;(~,f-.. :" 
opcode: . DC 
,c,.~~~~;:>,;:; T 

t.·· (PtWP.XS.X.S.MtttW) opCode: iAbc· 
C7cles: ') +d 

Exchan,e the f. tield. of reei.ters of A and B. 
affected. 

ACEX fs - Exchange R.,i.ter~ A and C 

f. • A 

f. • (P,WP,XS,X,S,M,B,W) 

opcode: 
cycle.: 

opcode: 
cycles: 

DE 
7 

AbE 
3 + d 

Exchange the fs fields of registers of A and C. 
affected. 

ADOEX - Excaange A and DO (nibs 0-4) 

opcode: 132 
cycles: 8 

Carry i. Bot 

Carry is not 

Exchange the A field of register A with Data pointer DO. Carry is 
not affected. 



~; Detail.ed~s1ga Description 
.', 

, ·'··t ,; 

- EX~ge Aan4 DO shon (Bibs 0-3) 

opcode: :'.3A 
cycles:. 1 

.Excbance the l~~r 4 nibble. ~t A with the lower 4 nibbles ot Data 
pointer' DO. Carry is not atte.cted. 

AD1EX - Exchange A and Dl (nibs 0-4) 

opcode: 133 
cycles: 8 

Exchange th~ A tield ot register A with Data pointer D1. Carry is 
not aftected. 

AD1XS - Exchange A and D1 short (nibs 0-) 

opcode: 13B 
cycles: 1 

Exchange the lower 4 nibbles ot A with the lower 4 nibbles of Data 
pointer Dt. Carry is not affected. 

AROEX - Exchange A and RO 

opcode: 120 
cycles: 19 

Exchange the contents of the working register A and the scratch 
register RO. 
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opc04e: 121 
i,.. .t.," .. cycle.: 19 .: >;.~:'~:;~:.:£ \\~. .. . . 

. EXcmJ.e the'.·· conteDt.'ot~ the·workial register 
register Rl. 

AR2EX - Exchange A and R2 

opcode: 122 
cycle.: 19 

A and the scratch 

Exchange the content. of· the working register A and the scratch 
register R2. 

AR3EX - Exchange A and R3 

opcode: 123 
cycles: 19 

Exchange the contents or the working register A and the scratch 
register R3. 

AR4EX - Exchange A and R4 

opcode: 124 
cycles: 19 

Exchange the contents of the working register A and the scratch 
register R4. 
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- A Shift Left 

= A 

(P'.WP,%S,X,S,M,I.W) 

ope04e:; FO 
cycles: 7 

ope .. : 
cycle., 

BbO 
3 + d 

Shitt theC?ntents of the 8pecitieclfs tield otreeister A lett one 
bble.: without atteetine the r .. t ot the relt-ter. 'l'he aibble 

.• hitted ott the lett '. end of the field is lost., 'the new low-order 
bble ot the tield i. zero. 'th. Sticky Bit (Sa) is not .ttected. 

ASLC - A Shift Lett Circular 

opeode: 810 
cycles: 21 

Circular shift register A lett one nibble. Operaus on all 16 
digits. The Sticky Bit (SB) is not attected. 

ASR fs - A Shift Right 

fs = A opcode: F4 
cycles: 7 

fs = (P,WP,XS,X,S,M,B,W) opcode: Bb4 
cycles: 3 + d 

Shift the contents ot the specified fs field of register A right 
one nibble, without aftecting the rest of the register. The nibble 
shifted off the right end of the field is lost, but the Sticky Bit 
(SB) is set if the nibble was non-zero. The new high-order nibble 
of the field is zero. 
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1
_-"'-· ·,;~·\"-'~t ; 

1 
1 

• 
emt 

11K Design Description 

opcode: 81C 
cycle.: 20 

-Shittrelister ~ i~i,ht one-bit. Operate. on all 16 digits. The 
bit shifted ott:_th.~'end is lost, but the Sticq Bit (SD) _is .et it 

, it wa.i;non;'z.ro;:i;,~1'he·n.w hleh-order bit ot the register is zero. 
, '" ~, . 

ASRC - A Shift Right Circular 

opcode: 814 
cycles: 21 

Circular shift register A right one nibble. Operate. on all 16 
digits. i~e Sticky Bit (SB) is set it the nibble shifted from 
low-order around to high-order position was non-zero. 

8=-B fs Two's complement of B into B 

fs = A 

fs = (P,WP,XS,X,S,M,B,W} 

opcode: 
cycles: 

opcode: 
cycles: 

F9 
7 

Bb9 
3 + d 

Complement the specified fs fieJ_d of B. Complemen1; is 
complement if in HEX mode, ten's complement if in DEC mode. 
is set if the field is not zero, else Carry is cleared . 
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. .;' "~'\:' ~ 
: : <:"'-i ~;~< . 

B-·B-1 r. -One's compi~a.n~or B tnte. 
r. ::;l;,ic.:;~~~~~··:".,: -' . .:--------

t. • A : < opcode: FD 
"" ;,,";~fcyclesi····· "7 

ts - (P,\iP'XS,XtS,H,B,W),t;~~code: BbD 
1;.:,:,cycle.: 3 + d 

Per1'orlll a one 'I complement on the 'pecified ts tield ot B. Carry 
11 always cleared. ' ." 

'. ,,' 

B=O ts Set B equILl to 0 

fs .. A 

fs = (P.WP.XS,X,S.H.B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

D1 
1 

Abl 
3 + d 

Set the specified fs field or B to zero. Carry is not affected. 

B=A fs Copy A to B 

fs = A opcode: D8 
cycles: 7 

fs = (p.wp,XS,X,S,M.B.W) opcode: Aba 
cycles: 3 + d 

Copy the fs field of register A into the corresponding field of 
register B. Carry is not affected. 
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,. 

. opeode:' 

t. • 

:~,~;L~~iJ;~~'1:R';~~. ··~~!~!:;.~tj~;~~;'~'l'~ ~; , 
(P,WP,XS,X~S,H,B,W)':opcod.: .OEaC\,t:, 

;y,,';;I!,,~.c7cle.: q +d 
":~(">:;~.'_>'t::~>:; , ' .. ', 

Set . the t. tield . ot, r~cl;ter D ,to ... it.' 10, leal. 'OR with the 
>'eornspondin, . tield 'or re,iSter' A. Carry t. not atteeted. 

, ": ':,: ',_~~,~~i~\-~~f;'M'~: 

B=BICfs - B OR C into B 

ts • A 

fs = (P,WP,XS,X,S,H,B,W) 

opcode" 
,cycles: 

opcode: 
cycles: 

OEF9 
q + d 

OEa9 
4 + d 

Set the fs field of register B to its logical OR with 
corresponding field of register C. Carry is not affected. 

B=B&A fs B AND A into B 

fs = A opcode: 
cycles: 

fs = (p,wp,XS,X,S.M,B.W) opcode: 
cycles: 

Set the fs field of register B 
corresponding field of register A. 

OEF4 
4 + d 

OEa4 
4 + d 

to its logical AND with 
Carry is not affected. 

the 

the 



BP-~Bardwar.IDS -- Detalle4 Dedp Description 
/'>'~i~? 

'" 

B=B&C t. - B AID C into B 

ts • A 

ts • (P.WP.XS,X,S,M,B,W) 

opcode: 
C7cl •• : 

opco4e: 
qcle.: 

OEFl 
4 + 4 

OEa1 
4+4 

Set the t. tie14 ot re,iater. to' its locical AlfI),with the 
correspon4ing fie14 ot register C. Carry is not attected., ' " ; 

B=B+1 ts Increment B 

fs = A 

fs = (p,WP,XS.X.S.M,B,W) 

opco4e: 
cycles: 

opc04e: 
cycles: 

E5 
7 

Ba5 
3 + d 

Increment the specified fs field ot register B by one. Adjusts 
Carry. 

B=B+A fs Sum of B and A into B 

fs = A opcode: c8 
cycles: 7 

fs = (P.wp,XS.X.S.H.B.W) opcode: Aa8 
cycles: 3 + d 

Set the specified fs field of register B to the sum of itself and 
the corresponding field of register A. Adjusts Carry. 
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) 

~ .. "".:',,;; 

," " .~:.> '_~:'~~~'l,::'i;f";:~~ '<'; 

+B';&;B.,"t8 -, b"otBan4 B),nto B 

fs • A 

. . ," 

fs • (p.wp.XS.X.S.M.B.W) 

opeode: C5 
cycles: 7 

;j' " . 

Aa5 ·~peode: 
·cycles: 3 + 4 

Double the specified fs field ot register B. Adjust. Carry. 

B=B+C ts Sum ot B an4 C into B 

fs = A opcode: Cl 
cycles: 7 

fs = (P.wp.XS.X,S,M.B,W) opcode: Aa1 
cycles: 3 + d 

Set the specified fs fie14 of register B to the sum ot itselt and 
the corresponding tield ot register C. Adjusts Carry . 

B=B-1 fs Decrement B 

fs = A opcode: CD 
cycles: 7 

fs = (P.wp.XS.X.S.M.B.W) op.:ode: AaD 
cycles: 3 + d 

Decrement the specified fs field of register B by one. Adjusts 
Carry. 
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18 
7 

BaS 

3 +" 
s.t~,tll.:Qeciti.4 t.'.ti~i.4;i.ot>, na1at.r B W tll.~4itt.rence·"tWeeD ' 

'it •• lt aDd th.'cOmspoD4iD1 t1.1el'.f register A. 'AdJu.t.' CUTy. 
;:41f~:):.h ':;;':'."" """;, "',f:Y:1~~· . ,"''''';<'0"' ···'.:;Y?~1'.o/j?f,' 

B=B-C fs B Minus C into I 

fs • A ope.4.: £1 
cyel •• : 1 

fs = (P,wp,XS,X,S,M,I,W) ope.de: Bal 
cycl •• : 3 + 4 

Set the specified fs fi.ld of register B to the difterence between 
itselt and the corresponding field of register C. Adjusts Carry. 

B=C fs Copy C to B 

fs = A 

fs =. (P,wp,XS,X.S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

D5 
7 

Ab5 
3 + d 

Copy the fs field of register C into the corresponding tield of 
register B. Carry is not affected. 
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-~ D8~iled De.ien Description 

BsC-B ' t •... - Cllinua D into B 

---------t. :II: A opcode: ED 
cycle.: 7 

t. :II: (P,WP,XS,X,S,M,B,W) opcode: BaD 
cycles: 3 + d 

Set the .pecitied ts tield ot register B to the inverse ditterence 
between itselt and the corresponding tield ot register C. Adjust. 

" Carry. 

BAEX fs - Exchange Registers B and A 

fs = A 

fs = (P,wp,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

DC 
7 

AbC 
3 + d 

Exchange the ts fields ot registers of B and A. 
affected. 

BCEX fa Exchange Registers B and C 

fs = A 

fs = (P,wp,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

DD 
7 

AbD 
3 + d 

Exchange the fs fields of registers of Band C. 
affected . 
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BSL II 

II • A 

t. • (p. wp. XS tX.~-~~?~;t~) 
, ",' 

opce4e: Fl 
qcles: ' 7 

_r· . 

opcode: 
~~1!s: 

Dbl 
3 + 4 

Sbitt\the contents' .f",the lpecilied t. tield ot register B lett one 
nibble. without:' <alt.etin" tb.'i~!rest ot the "lister. The nibble 
shitted otl. thelefti'!'-liend':ol",the. 11e14 !slolt.The new· low-order 
nibble,ot the tiel.r 1. zero. !he Sticky lit (SB) is not affecte4. 

BSLe - B Shift Lett Circular 

opco4e: 811 
cycle.: 21 

Circular shitt reli.ter B lett one nibble. Operate. on all 16 
digits. The Sticky Bit (SB) i. not affected. 

BSR fs B Shift Right 

fs :: A 

fs :: (P,WP,XS,X,S,M,B,W) 

opc04e: 
cycles: 

opcode: 
cycles: 

F5 
7 

Bb5 
3 + d 

Shift the contents of the specified fs field ot register Bright 
one nibble, without affecting the rest of the register. The nibble 
shifted off the right end of the field is lost, but the Sticky Bit 
(Sa) is set if the nibble was non-zero. The new high-order nibble 
of the field is zero. 
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) 

MS" 

opcode: .. 
cycles :,;'20 . 

.: ":II"~~t~~~~. ,;,~.~.:~. ,.~. ,;~~ I:~;" ;,,::". ~"~r,';~t;>;~ !i"':~;.< ~ -' 

Shift re,l.ter.! B ;ilht -"ODe 'bit'~ ~ ,; <>pe~t •• Ion 'all 16 digits. The 
bit .hitted ott the end;i~lilo.t~ but;'ihe Sticky Bit (SB) is .et it 
it wa.,Don-zero~ ~Thenew.hip~ord.r bit-of the resister is zero • . ; " ,;{~~,:.< ..... , 

BSRC - B Shitt Righ~ Circular 

opcode: 815 
cycles: 21 

Circular shitt register B right one nibble. Operates on all 16 
di,its. The Sticky Bit (S8) is set it th~ nibble shitted from 
low-order around to high-order position was non-zero. 

BUSCC - Bus Command .. c .. 

opcode: 80B 
cycles: 6 

En'~ers the HP-71 bus command .. c.. onto the system bus (this command 
i~ rp.se_fed for later use). No other operation is performed. See 
the "HP-71 Hardware Specification" tor more information. 

C+P+l - Increment C by One Plus P Pointer 

opcode: 809 
cycles: 8 

The A field of the C register is incremented by one plus the value 
of the P pointer. This in~truction is always executed in HEX mode. 
Adjusts Carry. 
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C=-C f. - Two'. complement of C into C 

f ... A 

fs .. (P.WP,IS,X,S,M •• ,W) 

opcode: 
cycle.: 

opcode: 
cycle.: 

FA 
7 

BbA 
3 + d 

Complement the specified fs field of C. Complement i. t~o's 
complement it in HEX IIOde, ten'. complement if in DEC mode. Carry 
is set it the tield i. Dot zero, else Carry is cleared. 

C=-C-l rs One's complement ot C into C 

fs = A 

fs = (P,WP,XS,X.S.M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

FE 
7 

BbE 
3 + d 

Perform a one's complement on the specified fs field of C. Carry 
is always cleared. 

C=O fs Set C equal to 0 
---------
fs = A opcode: :>:2 

cycles: 7 

fs = (p,WP,XS,X,S,M,B,W) opcode: Ab2 
cyc:les: 3 + d 

Set the sp'Jcified fs field of C to zero. Carry is not affected. 
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I~· 
'--
?i .... 

,!c \. 

.c 

---------
fs • A 

, j "'> 

f~ • (P;WP,XS,X.S,M,B,W) 

opcode: Db 
cycles: 1 

opcode: 
cycle.: 

Ab6 
3 + d 

Copy the fs tield~ ot resister A. into the correspond inC tield ot 
resister C •. Carry i. not attected. 

C=A-C fs - A lIlinus C into C 
---------
fs = A opcode: EE 

cTcles: 1 

fs = (P,wp,XS,X,S,M,B,W) opcode: BaE 
cycles: 3 + d 

Set the specitied ts field of register C to the inverse ditference 
between itselt and the corresponding field of register A. Adjusts 
Carry. 

C=B ts COPT B to C 

fs = A 

fs = (P,WP,XS,X,S,M.B.W) 

opcode: 
cycles: 

opcode: 
cycles: 

D9 
1 

Ab9 
3 + d 

Copy the fs field of register B into the corresponding field of 
register C. Carry is not affected. 

4-55 

----~.~---------------------------------------------------------------



C=C1A;. f.- C OR A into C 
'";"" , t',c'_,~:'(",,~., .',.,.'. --------.. :: f. :sA 

ts =- (P.WP.xS.X.S,H.B.W) 

opeod.: 
cycl •• : 

opcod.: 
cycl •• : 

OErA 
4 + d 

OEaA 
4 + d 

Set th., tic tield ot reslater C to its lOlical OR with the 
correspond inc tield ot reeister A. Carry is not aftected. 

C=CIB fs C OR B into C 

ts = (P,WP,XS,X,S,H,B,W) 

opcode: 
cycl •• : 

opcod.: 
cycl •• : 

OEFD 
4 + d 

OEaD 
4 + d 

Set the fs field of register C to its logical OR with the 
corresponding field of register B. Carry is not affec .... eo .. 

C::C!D fs C OR D into C 

fs = A opcode: 
cycles: 

fs = (P,WP,XS,X,S,M,B.W) opcode: 
cycles: 

Set the fs field of registe~ C 
corresponding field of register D. 
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4 + d 

DEaf 
4 + d 

to its logical OR with 
Carry is not affectec. 
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J 
is = (P,WP,XS,X.StM,B~W) 

. , 
'<",.' 

opcode: 
,cycle.: 

·opcode: 
cycle.: 

OEF2 
4 + d 

OEa2 
4 + d 

Set the t. iield ot relister C to its lOlical AND with the 
corresponding tield ot~.,i.ter A. Carry is not attected. 

C=C&B is C AND B into C 

fs = A 

fs = (PtwptXS,X.S.M,BtW) 

opeode: 
cycles: 

opeode: 
eyt"les: 

Set the fs field of register C 
corresponding field of register B. 

C=C&D fs CANDO into C 

fs = A 

fs = (P.WP,XS,X,S,M.B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

OEF5 
4 + d 

OEa5 
4 + d 

to its logical AND with 
Carry is not affected • 

OEF7 
4 + d 

OEa7 
4 + d 

Set the fs field of register C 
corresponding field of register D. 

to its logical AND with 
Carry is llot affected. 
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. " 
opeocle: E6 
cy<:lea:. 7 

ope04e, !3a6 
cycle.: 3 + 4 

tield.ot register 

C=C+A ts - Sum of C and A into C 

fa • A opcode: 
cycles: 

opcode: 
cycles: 

C2 
7 

Aa2 
3 + d 

C by ODe. Adjusts 

Set the specified fs field ot register C to the sum ot i~self and 
the corresponding tield of register ft.. Adjusts Carry. 

C=C+B fs 

fs = A 

Sum of C and B i~to C 

opcode: 
cycles: 

fs = (P,WP,XS,X,S,M,B,W) opcodf': 
cycles: 

C9 
7 

Aa9 
3 + d 

Set the specified fs field of register C to the sum of itself and 
th·3 correSl:' .:ding field of register B. Adjusts Carry. 
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.. C-C+C fs - Sua of C and C into C 
", ---------
fs • A opcode: c6 

cycles: 7 

opcoda: Aa6 
eyeles: 3 + d 

DoUble the specified fs fiald of register C. Adjusts Carry. 

C=C+D fs SUIt ot C and 0 into C 

fs :II A opcode: CB 
cycles: 1 

ts :II (p,wp,XS,XtStHtBtW) opcode: AaB 
cycles: 3 + d 

Set the specitied ts field ot register C to the S\L'" ot itself an~ 
the correspond inc tield of register D. Adjusts Carry. 

C=C-l fs Decrement C 

fs = A opcode: CE 
cycles: 1 

fs = (p,WP,XS,X,S,H,B,W) opcode: AaE 
cycles: 3 + d 

Decrement the specified fs field of register C by one. Adjusts 
Carry. 
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"5 

C=C-B t. 

fs .. A 

·, '~:~;1~:~:fi;:, 
c iaiJiu.4~A~~,into 
'. .~~;t~;XfJ;~ ... 

opC!*!_t: 

C minus B into C 

opcod~: 
cycle.: 

fs .. (P,WP,XS,X,S,H,B,W) opcode: 
cycles: 

E9 
7 

Ba9 
3 + d 

Set the specified t. tield of reeister C to the difference between 
itselt and the corresponding tield 01' register B. Adjusts Carry. 

C=C-D fs C minus D into C 

fs = A opcode: EB 
cycles: 7 

fs = (P,wp,XS,X,S.M.E,~" opcode: BaB 
cycles: 3 + d 

Set the specified fs field of register C to the differ~nce between 
itself and the corresponding field of register D. Adjusts Carry. 
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C=D t. - Copy D to C 

t. =- A 

t. ::II (p.wp.XS.X.S,M.B.W) 

o'Pcode: 
,;t!~v:rcle.: 
: .. , r~!~;.,:? .~" ~~ .. ,If ' 

DB 
7 

opcode: ' AbB 
,cycle.: . 3 + d 

Copy the t. tield of reai~t.r D into the eorrespondina field of 
register C. Carry i. not.attected. 

C=DATO f5d - Load C from memory 
---------
fa = A opcode: 146 

cycles: 18 

fa = B opcode: 14K 
cycles: 15 

fs = (P,WP,XS,X,S,M.W) opcode: 156a 
cycles: 11 + d 

fs = d opcode: 15Ex (x=d-l) 
cycles: 16 + d 

The amount of data (d nibbles) specified by tsd will be transferred 
from the m~mory address pointed to by DO into the specified field 
of register C. The lowest-addressed nibble will be transferred 
into the lowest-order nibble of the reelster field, proceeding 
toward the higher-order nibbles. It fa • d, d nibbles are 
transferred into the register starting at nibble D.See the 
section on "Loading Data From Memory" earlier in this chapter . 
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~.DAft fsd - Load C f--:'- lI.mory 
.;~~l';;.~"~ ___ ~__ ~ .. ' .'!, ~,. t 

, " 

, t.· .. A 
, ': ", 

'f.'· B 

t. • (P,wp,XS,X,S,M.W, 

, f. • c1 

opcod.: 
eycl •• : 

/, .. '~. '~'~;!('1 

" o~Od.: 
cycle.: 

opcod.: 
cycle.: 

opeode: 
cycles: 

llf7 
18 

1'" 
15 

157a 
17 + d 

15Fx (x=d-l) 
16 + d 

Th. amount of data (4 nibbles) speeified by fsd will be transf.rred 
fro. the memoryadelress point.ac:! '~\.' by J)1 into the specified field 
ot reeister C. The lowest-addr •••• d aibble will be tran.ferred 
into the lowest-order nibble of the regist.r tield, proe.edin, 
toward the hi~h.r-.rd.r nibbles. It fs = d. el nibbl.s are 
transf.rr.d into the register starting at nibble O. S.e the 
s.ction on "Loading Data From Mellory" earlier in this chapt.r. 

C=ID - Request chip ID 

opcod.: 806 
cycles: 11 

The chip which has its DAISY-IN line high and its configuration 
tlay' low will send its 5 nibble ID register to the system bus which 
will be loaded into the low-order 5 nibbles (A field) ot the C 
register. See the "HP-71 Hardware Specification" for more 
information. 

C=IN - Load C with IN 

opcode: 803 
cycles: 7 

Load the low-order 4 nibbles of the C register with the contents of 
the Input register. See the "HP-71 Hardware Specification" for 
more information. 
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opcode: 
cycle.: 

80en , 
copy,.r, pointer . into Crecister at dicit position .pecitl~by n. 

C=RO - Copy RO te C 

opcod.: 118 
cycles: 19 

The contents of the scratch register RO is copied to the working 
register C. 

C=Rl - Copy Rl to C 

opcode: 119 
cycles: 19 

The contents of th. scratch register RI is copied to the working 
register C. 

C=R2 - Copy R2 to C 

opcode: I1A 
cycles: 19 

The contents of the scratch register R2 is copied to the working 
register C . 
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Detailed Desien Description 

C=R3 - COW R3 to C 

opcode: 11B 
cycles: 19 

The contents ot the scratch register R3 is copied to the working 
rr Jister C. 

c=R4 - Copy R4 to C 

opcode: llC 
cycles: 19 

The contents ot the scratch register R4 is copied to the ~orking 
register C. 

C=RSTK - Pop stack to C 

opcode: 07 
cycles: 8 

Pop the top-most address off of the hard~are return stack, placing 
the address in the lo~er 5 nibbles (A field) of register C. The 
high-order nibbles of C are unchanged. As the address is popped 
from the return stack, a zero addrsss is inserted at the bottom of 
the stack. Compare ~ith the RTN mnemonic. 
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'.1 

... Suw.'toC 

opcod.: 09 
.qel •• : 6 

. . . 

,.q<in,.;th. low •• ri~;'~~~~,\~it.ottbe ~t~i~:' 'r.gist.r intoitile / 
·····low~orCS.r 12 btt.' ex field) of the C regist.r. 

CAEX fs Exchange Registers C and A 

f. • A opeocl.: DE 
eyel.s: 7 

f. ::: (P,WP,XS,X.S.M.B.W} opeode: AbE 
c7el •• : 3 + d 

Exchange the fs fields of recisters of C and A. Carry is not attected. 

CBEX fs Exchange Registers C and B 
---------
fs ::: A opcode: DD 

cycles: 7 

fa = (P,wp,XS,X,S,M,B,W) opcode: AbD 
cycles: 3 + d 

Exchange the fs fields 
affected. 

of registers of C and B. Carry is not 

4-65 

i 
i 

I 
I· 
I 

i 

i 

t 



. '.' 

Data pctiater DO. Carry is 

~. Exchance C.and DO .ho~(nibs 0-3) 

opcode: 13E 
cycle.: 7 

Exchancetne. lower 4 nibbles ot C with the lower 4 nibble. et Data 
pointer DO. Carry is not attected. 

COIEX - Exchange C and Dl (nibs 0-4) 

opcode: 137 
cycles: 8 

Exchange the A field of register C with Data pointer D1. Carry is 
not affected. 

C01XS - Exchange C and 01 short (nibs 0-3) 

opcode: . 13F 
cycles: 7 

Exchange the lower 4 nibbles of C with the lower 4 nibbles of Data 
pointer D1. Car17 is not affected. 
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·"l::' 
~~ ... , 

CLRHST 

C and D 

opcocle: DF 
cycl.s: 7 

opcocle: AbF 
cycl •• : 3 

register. ot 

- Clear.Hardw.re Status bit. 

opcode: 82F 
cycles: 3 

+ d 

C and D. Carry is not 

Clears the 4 Hardware Status bits XM, SB, SR and MP. Note that the 
opcode is actually 82x, where x is merely a mask for which Hard~r. 
Status bits to clear, as follows: 

bit 0 -
bit 1 -
bit 2 -
bit 3 -

External Module Missing bit 
Sticky Bit 
Service Request bit 
Module ~~lled bit 

(sec XM=O mnemonic) 
(see SB=O mnemonic) 
(see SR=O mnemonic) 
(see MP=O mnemonic) 

For example opcode 829 clears XM 
mnemonic for this, the opcode can 
using, for exa:nple, NIBHEX 829. 

and MP. Although there is no 
be inserted into the code by 

CLRST - Clear Program Status 

opcode: 08 
cycles: 6 

Clear the low-order 12 bits (SO through S11) of the Program Status 
register ST . 
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CPEX n 

) ot the C reeister tnt. the 
.. ,chip· which has its DAISY-IN line hieh 

.. :;, .. ;.1... See the "HP~11 Hardvare 
',' ,;{<,~: " 

opeode: 80Fn 
cycles: 6 

Exchange the P pointer with digit n ot the C reeister. 

CROEX - Exchange C and RO 

opcode: 128 
cycles: 19 

Exchange the contents ot the working register C and the scratch 
register RO. 

CR1EX - Exchange C and R1 

opcode: 129 
cycles: 19 

Exchange the contents of the working register C and the scratch 
register RI. 
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~ ,r~. 

"'~ 

~chanl.·'the 
register R2. 

184 ,Desi. .. Descri~i~>,,;;., 
" .~ , .... ~? .:.~ :':::':'!)) ~:. .' \;' < -:> f'" :.',.~~ 

, ". ;;;~;~~~'I~ti,k> 
Exc~,;'~t:~~d~'R2 

. ~:. /. r;~ :~;~;~;:~'~1~~~~~r~?7~::~~- ': J . . 
.< opcode • 

. ;f~I~"~ . ;,~~';;i;f,t~:~~~;(~~;""~~'j~;~;~:fl~~f~\,~;,; ", 
conteat.' ot. . the workinc regist."f';C and the scratch 

CR3EX Exchange C.and R3 

opcode: 12B 
e~cles: 19 

Exehange the contents.·otthe working register C and the seratch 
register R3. 

CR4EX - Exchange C and R4 
----"-----

opcode: 12C 
cycles: 19 

Exchange the contents ot the working register C and the scratch 
register R4. 

CSL fs C Shift Left 

fs = A opcode: F2 
cycles: 7 

fs = (p,wp,XS,X,S,M,B,W) opcode: Bb2 
cycles: 3 + d 

Shift the contents uf the specified ts field of register C left one 
nibble, without affecting the rest of the register. The nibble 
shifted off the left end of the field is lost. The new low-order 
nibble ot the field is zero. The Sticky Fit \3£) is not aff6cted. 
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-- Detaile" De.ip Description 

CSLC - C Shift Lett Circular 

opcode: 812 
cycle.: 21 

Circular shitt reeister C left ene nibble. Operates·· on all 16 
digits. The Stick7 Bit (SB} is DGt affected. 

CSR fs C Shift Right 

fs = A 

fs = (P,WP,XS,X,S,H,B,W) 

opcode: 
cycle.: 

opcode: 
cycles: 

F6 
7 

B1>6 
3 + d 

Shift the contents of the specified fs field of register C right 
one nibble, without affecting the rest of the reeister. The nibble 
shifted off the right end of the field is lost, but the Sticky Bit 
(SB) is set if the nibble was non-zero. The new high-order nibble 
of the field is zero. 

CSRB - C Shift Right Bit 

opcode: 81E 
cycles: 20 

Shift register C right one bit. Opera~es on all 16 digits. The 
bit shifted off the end is lost, but the Sticky Bit (SB) is set if 
it was non-zero. The new high-order bit of the regi~ter is zero. 
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BP:-71 ilardware IDS Detailed Deslen DescriptloD 

CSRC - C Sbi~~Right Circular 

opcode: 816 
. cycles: 21 

Circular shitt reclster C riCht one nibble. Operates on all 16 
diCit.. The Sticq Bit (Sa) is set it the nibble shitted trom 
low-order around te ~ich-order position was non-zero. 

CSTEX - Exchance Status with C register 

op'!ode: OB 
cycles: 6 

Exchange the low-order 12 bits (SO through S11) ot the ~rogram 
StatuI register ST with the low-order 12 bits (X field) of the C 
register. 

DO=(2) nn - Load 2 Nibbles Into DO 

opcode: 19nn 
cycles: 4 

Load the low-order two nibbles of DO with nne The upper llibbles of 
DO remain unchanged. Any overflo~f is ignor~\! by the assembler. 
The assembled digits of nn are stored in the opcode in rQverse 
order ~o that when the instruction is executed the data will be 
loaded into the register with the intended orientation. See the 
section on "Loading Data From Memory" ear!ier in this chapter . 
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" ':,: 

<, • ". -:~" 

< : -' :~'i+ :.~{;<:\~ / 
.' . ~~, ',-"-: "~ 

Into DO 

opcode: 
cycles: 

1Annnn 
,,6 

, '-;'\<;'" < .:,""j.~-'1.; 'f:"\'·' . • ., 

Load th.low-order four'.ibbles of DO with nnnn. Th. upper 1l1l~bl. 
ot DO re_ins vnchang.d. . Any overtlow is ignor.d by the as •• llbl.r. 
The a .... bl.d . digits of nmm are' stored in the opcodein'rev.rs. 
ord.r so ,"that when the instruction is ex.cut.d the data will be 
loaded into the register with the intended ori.ntation. s •• the 
section on :Loadlng OataFrom Memor,yM earlier in this chapter. 

00=(5) nnnnn - Load 5 Hibble$ Into DO 

opcode: 
cycles: 

lBnnnnn 
7 

Load all tive nibbles ot DO with nnnnn. Any overflow is ign~red by 
the assembler. The assembled digits of nnnnn are stored in the 
opcode in reverse order so that when the instruction is ex.cuted 
the data will be loaded into the register with the intended 
orientation. See the section on "Loading Data Froll Memory" earlier 
in this chapter. 

DO=A - Copy A to DO (nibR 0-4) 

opcode: 130 
cycles: 8 

The A field of register A is copied into Data pointer register DO. 
Carry ;s not affected. 
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opc~~t ;' 138 

'.' .:/i~;6~~4~~1~;~{!~2tcy~~~~:·,:7 <" l~]:-!i~i: .:' 
<. The 'lower~' <I6D:ibb~s ::;,ot:>lAJ~.; cOp'ediAto the ~z: 16'~ nibble. ot 

Data pointer iecister DO.: ,;Carry is •• t attectH. 

DO=C - Copy C to DO (nibs 0-4) 

opcode: 134 
cycles: 8 

TheA tield ot resisteri;e is, cOpiHinto Data pointer register DO. 
Carry is not attectH., ,'; 

DOsCS - Copy C to DO short (nibs 0-3) 

opcode: 13C 
cycles: 1 

Thp. lower 4 nibbles ot C are copied into the lower 4 nibbles ot 
Data pointer register DO. Carry is Dot atrected. 

DO=DO+ n - Add n to DO (l<=n<=lo) 

opcode: 
cycles: 

16x (x=n-l) 
1 

Increment DO by n. This instruction is always executed in HEX 
mode. Adjusts Carry. 
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BP-Tl Hardtolare IDS • .:. Detailed Design Description 

DO=DO· n - Subtract n troa DO (lc =nc -16) 

opeode: 
cycles: 

l8x (x=n-l) 
7 

Deere.ent DO by n. This instruction is always executed in HEX 
mode. Adjusts Carry. 

DO=HEX hh - Load DO with hex constant hh 

opcode: 19hh 
cycles: 16 

Load the low-order two nibble. ot DO with the hex constant hh. The 
upper nibbles ot DO remain unchan~ed. The digits ot hh are stored 
in the opcode in reverse order so that when the instruction is 
executed the data will be loaded into the register with the 
intended orientation. Se. the section on "Loadinl Data From 
Memory" earlier in this chapter. 

DO=HEX hhhh Load DO with hex constant hhhh 

opcode: 
cycles: 

lAhhhh 
6 

Load the low-order four nibbles of DO with the hex constant hhhh. 
The upper nibble of DO remains unchanged. The digits of hhhh are 
stored in the ope ode in reverse order so that when the instruction 
is executed the data will be loaded into the register with the 
intended orientation. See the section on "Loading Data From 
Memory" earlier in this chapter. 
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------------ opcode: 
cycles: 

lBbbbbh 
7 

Load all five .•. nibbles of DO with th8/h.~:' ~onstaDt hhhhh. 
di,its of hhhhb are stored in the ope ode 1a revers. order so tha't .. 
wen the instruction is .x.cuted the data will be loaded into the 
re,ister withith. intend.d orientation. Se. the .• ection on 
"Loading Data Fro. Memory" earlier in this chapter. 

- Load 2 Nibble. Into 01 

opcode: 1Drm 
cycles: 4 

Load the low-order two nibble. of 01 with nne The upper nibbles of 
01 remain unchanged. Any overflow is icnored by the assembler. 
The assembled digits of nn are stored in the opcode in reverse 
order so that when the instruction is executed the ~ta will be 
loaded into the register with the intende~ orientation. See the 
section on "Loading Oata From Memory" earlier in this chapter. 

01=(4) nnnn - Load 4 Nibbles Into 01 

opcode: lEnnnn 
cycles: 6 

Load the low-order four nibbles of D1 with nnnn. The upper nibble 
of D1 remains unchanged. Any overflow is ignored by the assembler. 
The assembled digits of nnn.~ are stored in the opcode in reverse 
order so that when the instruction is executed the data will be 
loaded into the register with the intended orientation. See the 
section on "Loading Data From Memory" earlier in this chapter. 
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". _. .,. .... rl~l~ iP.n4bY' 
r_1U.1' dlCn. ot DftftDIl are aton4 in the ._en 'th •• wWuetiea, ••. i. .eeut.c1 

[." tla.e nluter wi tb, the iaten4.c1 
!-.'I!~"- .. -Loac11Dc Data pJ'OIi Meao17- ear1i.r 

opcGde: 131 
C7cl.s: 8 

The A tielc1 ot,relister A is eopiec1 into Data pointer relister D1. 

Carry is not atteetec1. 

- Copy A to D1 short (nib. 0-3) 

opeode: 139 
cycles: 7 

The lower 4 nibble. ot A are copied into the lower 4 nibbles ot 

Data pointer relister D1. Carry is not arreetec1. 

D1=C - Copy C to D1 (nibs 0-4) 

opeode: 135 
cycles: 8 

The A tield of register C is copied into Data pointer register D1. 

Carry is not attected. 
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,,~" ,,;.lft\,(~~,~~it·,;, 
Dl-D1+ n - Ad4';:D':td'm (1<"016)" " 

-:,: ;j~·'A:i -<~ ~. <~... ~< •• , " •• ,';::, ,. 

,Ope~~r', i~"i(~~_l) 
C7clAs:' ':, T' 

" 

Increment D1 'by D. Thb instruction is always executed in HEX 

mode. Adjusts Carry. 

D1=D1- n - Subtract n from D1 (1<=n<=16) 

opcode: 
eycles: 

lCx (x=n-l) 
1 

Decrement Dl by n. This instruction is always executed in HEX 

mode. Adju.~. Carry. 

Dl=HEX hh - Load D1 with hex constant hh 

ope ode : lDhh 
cycles: 4 

Load the low-order two nibbles of 01 with the he~ constant hh. The 

upper nibbles of 01 remain unchanged. The digits of hh are stored 

in the opcode in reverse order so that when the instruction is 
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: loaded-:'.'i.to~tb.i recister with the 

•. i;",; S.. the secticm" on.,c"LoadinC Data Froa. 

'M';~]Mr~~{-',ILI.-"L .... r.·· intlii~ "chapter. 

- Load D1 with hex constant hhhh 

------------ ,;~'.,,~~~:' opcode:1Ehhhh 
cycles: "' 

Load the low-order f'our nibbles of' D1 with the hex constant hhhh. 

The upper nibble of' D1 remains unchanCed. The dicits of' hbhh are 

stored in the opcode tnrever.e order Ie that when the instruction 

i. executed the data will be loaded into the recister with the 

intended orientation. Se. the section on "Loadin, Data Fro. 

Memory" earlier," in this chapter. 

Dl=HEX hhhhh Load D1 with hex constant hbhhh 

opcode: 
cycles: 

lFhhhhh 
7 

Load all five nibbles of' D1 with the hex constant hhhbh. The 

digits of' hhhhh are stored in the opcode in reverse order so that 

when the instruction is executed the data will be loaded into the 

register with the intended orientation. See the section on 

"Loading Data From Memory" earlier in this chapter. 

D=-D fs Two's complement of D into D 

fs :: A 

fs :: (P.wp,XS,X,S,M,B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

FB 
7 

BbB 
3 + d 

Complement the specified fs field of' D. Complement is two's 
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D--D-1 f. - One'. compi ... nt of 0 into D 

f. - A 

f. • (P,WP,XS,X,S,M,B,W) 

opcode: FF 
.~ycles: 7 

opcode: 
cycles: 

BbF 
1 + d 

Perform a one'. comple.enton the specified fs field of D. Carr,y 
is always cleared. 

0=0 ts Set 0 equal to 0 

fs = A 

fs = (p.WP,XS,X,S.M,B,W) 

opcode: D3 
cycles: 7 

opcode: 
cycles: 

Ab3 
3 + d 

Set the specified ts tield of D to zero. Carry is not affected. 

D=C ts Copy C to D 

fs = A 

fs = (p.wp.XS.X,S.M.B.W) 

opcode: 
cycles: 

opcode: 
cycles: 

D7 
7 

Ab7 
3 + d 

Copy the fs field of register C into the corresponding field ot 
register D. Carry is not atfected . 
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.' . :' ~:BaP 
eycl •• , ) + d 

'., , ,_··'i~i',~,;~:~~n.;;;{ .·~'·.,:,,;:;C:<~_k~:':~\~';:;~<',: . :" t.<· 
---.-'~ .... - ·t.'~"~lAto';';relbt.r D to the inver •• clUtenDce . 

. ·'h.I.~.a.,,·· ":t!W" iO~.POI1c1iac ti.ld ot r.,bter. C~".jut. 

D-D!C t. - D OR C int. D 

ts -A 

t • .. (P.WP.XS.X.S.M.B.W) 

ope ... : 
eycl •• : 

opeod.: 
cycle.: 

OEFB 
4 + d 

OEaB 
4 + d 

Set the rs tield ot register 0 to its locieal OR with the 
corresponding tield ot rec1ster C. Carry is not atrected. 

Damc rs D AND C into D 

fs = A opcode: 
cycle.: 

opcode: 
cycles: 

OEF3 
4 + d 

OEa3 
4 + d 

Set the rs rield or register D to its logical AND with the 
corresponding rip-ld ot register C. Carry is not atrected. 
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-:& 
" .. ~~ ::~~'.~~~>"' 

(;'~~:,XStX,S,M,~,W) 

.".opcode: 
cycles: 

opcode:· 
cycle.: 

Increaent 'the specified fs field of register D 'by one. Adjusts 

Carl'7. 

D:D+C fs Swn of D and C into D 

fa :. A 

fa • (P,WP,XS,X,S,M,a,W) 

·opcode: 
cycle.: 

opcode: 
cycles~ 

C3 
7 

Aa3 
3 + d 

Set the specified fs ~ield of register D to the swn ot itselt and 

the corresponding field ot register C. Adjusts Carry. 

D=D+D fs Swn ot 0 and 0 into D 

fs '" A 

fs : (P,WP,XS,X.S.M.B,W) 

opcode: 
cycles: 

opcode: 
cycles: 

C7 
7 

Aa.7 
3 + d 

Double the specified ts field of register D. Adjusts Carry. 
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, ,'". ,_.,:' . 
.. _---- ... _--
f. • A ,,' opcode: CP 

';,;;f~~~fle.:" .' T 
f. • (P,WP.XS.X,S,M,B,W) . ,·opcode: AaF 

'cycles: 3 + d 
',f'l, \'. -

Decrement the .pecified f._ field of reeister D b.v one. Adjust. 
Carry. 

D"D-C fs D minus C into D 

fl • A 

f. = (P.WP.XS,X.S,M.B,W) 

opcode:13 
cycles: T 

opcode: 
cycles: 

1&3 
3 + d 

Set the specified fs field of register D to the ditference between 
itself and the corresponding field of register C. Adjusts Carry. 

DATO=A fsd - Store into memory from A 
---------
fs = A opcode: 140 

cycles: 17 

fs = B opcode: 148 
cycles: 14 

fs = (P,WP,XS,X,S,M,W) opcode: 150a 
cycles: 16 + d 

fs = d opcode: 158x (x=d-1) 
cycles: 15 + d 

The amount of data (d nibbles) specified by fsd will be written to 
th3 memory address pointed to by DO from the specified field of 
register A. The lowest-order nibble of the register field will be 
written -1;0 the lowest-addressed nibble of memory, proceeding toward 
the higher-order nibbles. If fs = d, d nibbles are written to 
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'" .g;. 

}:;t.:sl. d 

, . .' 

~~. ~,:; /':~7jj,~~: .. ;·~~·~'<:"~'}/ .c. ' 

into' ... or,: tro. C 

,·'.opcode: 1~1t 
.' cycles: '" 11 

::~ §'~~i~':'~:;' 
opcode: lite 
cycles: 14 

" opcode: 154a 
'cycles: '16 + d 

opcode:15Cx (x=d-1) 
cycles: ,15 + d 

The amount of data (d nibbles) specified by1'sd will be written to 
"th./memory~~4ress point~d to, by DO fro. the specified field of 
register C. The lowest-order nibble ot the register field will be 
written to the lowest-addressed nibble of memory, proceeding toward 

. the higher-order nibble.. If', fs == d. d nibbles are wri tten to 
'memory starting from nibble Oof the recister. See the section on 
"Storing Data Into Memory" earlier in this chapter. 

DAT1=A fs Store into memory from A 

fs :II A 

fs = B 

fs :II (p.wp.XS.X.S.M.W) 

fs .. d 

opcode: 
cycles: 

opcode: 
cycles: 

opcode: 
cycles: 

opcode: 
cycles: 

141 
17 

149 
14 

151a 
16 + d 

159x (x=d-1) 
15 + d 

The amcunt of data (d nibbles) specified by fsd will be written to 
the mem.'!"!· address pointed to by D1 from the specified field of 
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---------fs ,. A 

fs • B 

" 

.rcler" nibltle"of:"tha( ",18"er field wiU ,'be 
• ........ ••• ... ,al ... ,..· of .. 11017. proceedlq, "ewarcl 

It t.. cl, d niltltle. are wrUtea to 
Oot'.reSister. See the sectt_ on 

_tr.3;' earner 'Sa 'this chapter. 

opcode: 145 
cycle.: 17 

opcode: 140 
eycles: 14 

fs ,. (P,WP,IS,X,S,M,W) opcode: 155& 
eycles: 16 + d 

is = d opcod.: 15Dx (x=d-1) 
cycle.: 15 + d 

The amount ot data (d ai~bles) specitied by tsd will be written to 
the m.mor.r address'pointed to by D1 trom the spacified field ot 
register C. The lowest-order nibble ot the re,ister field will be 
wri ttan to the lowest-addressed nibble of memor.r, proceedins teward 
the hieber-order nibbles. It !.. d, d nibble. are written to 
memor.r startinc froll ni~ble 0 of the recister. See the section on 
"Storin, Data Into'Mellor.r" earlier in this chapter. 

DCEX fs - Exchange Registers D and C 

fs = A 

fs = (P,WP,XS,X,S,H,B,W) 

opcode: 
eycles: 

opcode: 
cycles: 

DF 
7 

AbF 
3 + d 

Exchange the fs fields of registers of D and C. 
affected. 
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'<;r: .. 
,'rs - D Shin,L.ft 

.... :: > 

opced.: 

, .' .' l',~;i~~~J "~,;",,:,~,',~t~:,.,,,,:~";Y':"~~~:W':··' 
fs-(P.WP,XS,X,S,M.'"W) opc04.: 

" cycle.: 
.J, 

Shirt'th. content.erth •• pacified f. field .tresi.t.rD l.r't on. 
nibble, without aff~·Unsth •.. re.'t or th ..... Cbt.r.,:, TIle aibbl • 

. shirt.d ott the l.tt:fend?ot th. fi.ld is lost ... ;"'? Th. new low-order 
nibble or ,the field is zero. Th. Sticky 9it(81) is n~t afr.cted. 

OSLC - D Shift Left Circular 

opcod.: 813 
cycl •• : 21 

Circular shift resist.r D left on. nibbl.. Operate. oa all 16 
digits. The Sticky B;.t (sa) is not atfected. 

DSR fs - D Shitt Right 

fs = A opcod.: F7 
;.:ycles: 7 

fs = (P.WP;~S,X.S.M.B,W) opcod.: Bb7 
cycles: 3 + d 

Shift the contents of the specified fs field ot register D right 
one nibble, without affecting the rest of the resister. The nibble 
shifted off the risht end of the field is lost, but the Sticky Bit 
(Sa) is set if the nibble was non-zero. The new high-order nibble 
of the tiald is zero. 
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- D ShiftRlcht Bit 

opeocle: 8lF 

""" ' ".', " ,"" :c
7

Clea:,:i,S 20 , /'4'i::,<;;,,;'2~;:,,}:'} 
': Shift reeister D riebt one'bit. , Operate. on' aU:16 ',,'dieit8~ , 'J.'he 

bit.hitted ott the end :1. ,lost. but the Stick7 Bit (SB). is .et it 
it was non-zero. 'J.'he ziew high-order bit ot the reeister'biero. 

DSRC - D Shift Risht Circular 

opcode: 811 
cycle.: 21 

Circular shift reeister D right one nibble. Opera'tes on all 16 
digits. 'J.'he Stick)', Bit (SB) is .et it the nibble shifted from 
low-order around to high-order position was non-zero. 

GOC label - Go relative on carr)', 

opcode: 
cycles: 

4aa 
10 (GO) 

3 (NO) 

Short relative jump to label it Carr)', is set. label must be in the 
range: 

addr - 128 <= label <= addr + J.27 

where addr is the 4ddress of the 
address offset aa is in two's 
addr. 

second nibble of the opcode. The 
complement form and is relative to 
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', .• 

" <-, 

- Co~c,::/" 

opcode: ", 8Caaaa 
cycle.: 14 

Lonc'~iitivejWlp!t~xil-t,;.l unCoDcUtio~liy~ :'h}i;.;:~:'Iau~i" ~:;b;~ the' 
ranee: 

;;' : .,~, , 
addr - 32168 <= label <= addr+ 32161 

when addr i~' the a4c1n.. ot the third nibble et, the ~pcode. ~.', ':be 
'addre •• ottset aaaa i. in two's complement tora and is relative to 
addr. 

GONC label - Go relative on no carr,y 

opcode: 
cycle.: 

5aa 
10 (GO) 

3 (NO) 

Short relative jump to label it Carry is clear. label must be in 
the ranee: 

addr - 128 <= label <= addr + 121 

where addr is the address of the 
address ottset aa i. in two's 
addr. 

see~nd nibble ot the opeode. The 
complement form and is relative to 

GOSBVL label - Gosub very long to label 

opeode: 
cycles: 

8Faaaaa 
15 

Absolute subroutine jump to aaaaa. which is the absolute address of 
label. See the COSUB mnemonic. 
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opcode: laaa 
::;i;~~1, ". ,if C7c1 •• c: "12 

7''':';'~Ji:.':~,~2\:· . ' '''''". ; 

Relativ. su~~iitb.JwnP te, iabelr~ label IlUst be ill the ranc.: 
" 

"', .'Laddr - 2048 C:ltlabel ca acldr + 2041 
" : ... ~; . 

. ,; , " t, •. 
'·wh.reacWr~,b"th.i.taninl addre ... t the next instruction. Th. 

address ott •• -t·'aaa';:;Xis~' iAttwo '."complement 'tOl'lll and ,'" b relative te 
addr:, ' 

As with ,all, ,subroutine jump., the addr... (addr) of the 
instructionfollowincth. CO.ub opeed. 1s pushed onte the hardware 
return ',stack,: so , that~en,., a correspcmdinc returD is executed, 
control resw. •• !'with th.-inStruction at address addr. 

',,,.:, '.,' '. .;I' 

"As the return " addre.. is pu.hed onto the r.turn .tack. the 
bottom-most,'1 address ;:c:,n' the stack is discarded. Th.refore. the 
return stack alWa7s contain. 8 addre..... and it pushes .xceed pop. 
by 8 levels, the bottOlll-ltost return addresses are lost. Sinc. the 
interrupt syste. requires one lev.l to process interrupts. on17 7 
levels of the return stack can be used by code which must execute 
when interrupts are enabled. See the RTN mnemonic for further 
information. 

GOSUBL label - Gosub long to label 

opcode: 
cycles: 

8Eaaaa 
1.5 

Long relative subroutine jump to label. 
range: 

label m\\st be in the 

addr - 32768 <= label <= addr + 32167 

where addr is the starting address of the nextinstructio~. The 
address offset aaaa is in two's complement form and is relative to 
addr. See the GOSUB mnemonic. 
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,' ..... . 
·/"l··· { , , ·t,;.~· ' 
1\ . ": ~-"' 

',~ aclclr .. 20118 C:II label 'c.', aclctr + 
, .' c ~~.~.~., \:' .~ ,. ~ !;"';'"";~" ""<':/:.'.0.;<:":1:.' ,-! 

where a44r h tbe' aclctress.t tbe ~., nibble.'the";opc04e.i:t<4J.Ih. ",. 
aclclre.s ott.ei' aaa is in two· s cOJtpl ... nt tOl'll aDd is' relatl ... , to 
aclelr. " ," .• " , " """i"-' ·,it,:~¥:';J·:;" 

GOVLNG label - Jump very long 

opcocle: 
cycles: 

8Daaaaa 
14 

Unconditional jump to aaaaa, wbie~ i. the absolute aclelre.. ot 
label. 

GOYES label - Jump it Test is 'rrue 

opcocle: 
'cycles: 

yy 
included in the accompaninc 
Test mnemonic cycle tt.e. 

GOYES is a mnemonic to specify part ot a CPU test opcode. GOYES 
must always tollow a test mnemonic. It the conclition of tbe test 
is met, a Jump is performed to label witb Carry set. label must be 
in the range 

addr - 128 <= label <~ addr + 127 

where addr is the starting address of the jump offset yy. It 
the test condition i. not met, Carry is cleared and control passe. 
to the next instruction. Compare with RTNYES. 
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'I ,.,\,J. 

qst ... / BoweYer. INTOFI' does; not 
5iif&b:l.~~tlt1tt'; .. _t-, """, ' '*II'!: 'i. line intelT\1pts. . See ~ "BP-11 

cificatiCm~; for liON 1nfonaation. ,",' 
"';1 ?;'~;',:~o·:·i ,,;: f:0;:';~t,· t ' 

- ,Interrupt On 

opcode: 8080 
cycles: 5 

Enable the keyboard interrupt system. 
Specification" tor lIore intonation. 

See the "HP-71 Hardware 

LC(m) n •• n - Load C with constant (1<=m<=6) 

opcode: 
cycles: 

3xn •• n (x-IIl-1) 
3+1Il 

Load m digits ot the expre~sion n •• n to the C re,ister belinning at 
the P pointer position, and proceeding towardhi,her-order nibbles, 
with the ability to wrap around the register. See the section on 
"Loading Data From Memory" earlier in this chapter. 

LCASC \A .. A\ - Load C with ASCII constant 

opcode: 3mc .. c 
(m = 2*(1 of chars)-l; 
c .. c = ASCII codes) 

cycles: 3+2*{; or chars) 

Load up to 8 ASCII characters to the C register beginning at the P 
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• 

:pr-4~~.eal1DII:i;'ir lOOlnu: .... ,.llil:h.:r-C)rdl.r nibble • • 1 with 
Each Arepre.ents ,an 

.tored in ~ opcod. in 
,*1/,t.lllllt.l:.>iJ".fIiJt.IP.,", ___ , :lftJat.11't: .. ll!!.t., . i 1s ex.cu,"cl, ~h •. data 

'""-,, • JL'" b.~(i~:Ci~tci~(iDt~~t~ . . with. the :i intended orientation. 
~r.oadiDa, Data' rna MeDIOrY" .arlier in . this 

LCHEX" h •• h Load C with hex constant 

opcode: 3M •• h (n=# of dieits-l.) 
Cycl •• : ' 4+n 

Loadup to 16 h~xLdieit. into the C ralister beeinninl at the P 
pointer position, and' proce.din, toward hieher-order nibbles, with 
the ability to wrap around the register. The hex digits are stored 
in the opcode iD'reverse order so tha~ when the instruction is 
ex.cuted the data will be loaded into the register with the 
intended ori.ntation. See the section on "Loadine Data From 
Memory" earlier in this chapter • 

MP=O - Clear Module Pulled bit (MP) 

Clears the Module 
Interrupt line low. 

opcode: 828 
cycles: 3 

Pulled bit (MP} and pulls 
See CLRHST mnemonic. 
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I 
j 

'. 

opcocle: 420 '" 
Cfcd ... :, 10 (GO/Rl'lI1IS) 

.. < ,t" ,3 (NO), ,', , 

'l'hb,aa .. onic cenerate. a GOC te the next 1nstZ"u:tion. ett.cti".~ 
skiPPiDc,tbr •• nibble •• 

Nop4 - Four nibble No-op 

0pcOc!e: 6300 
C7c1 •• : 11 

'l'his amemonic genltrate. a GO'l'O t. the next instruction, ettective~ 
skippinC tour nibble •• 

NOP5 - Five nibble No-o~ 

opcode: 
cycle.: 

64000 
11 

This mnemonic generates a relative GOTO to +4 nibbles. The titth 
nibble in the opcode is a place holder and is jumped over. The 
mnemonic effectively skips five nibbles. 

- Load 3 nibbles of OR 

opcode: 801 
cycles: 6 

All nibbles of the Output register are loaded with the low-order 
three nibbles of C (X field). 
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. opcode: 800 

.. ;i" /'k.:.?;~le.: II. " .,:t:i,~;~.;.·.. . 
sipiticant nibbl~·.t, 'the OutpUt resister 1.~loadecl with 

"dpiticant nibble'ot' the C resister. . ':;'". " 

n - Copy.P pointer trom C at Nibble n 

opcode: SOOn 
c7cle.: 6 

CoPY nibble n ot resister C into the P pointer. 

P=P+l - Increment P Point .. r 

opcode: OC 
cycles: 3 

Increment the P pointer. It P is incremented past 
automatically wrap around to O. This instruction 
executed in HEX mode. Adjusts carry. 

P=P-l - Decrement P Pointer 

opcode: 00 
cycles: 3 

F it will 
is alwa7s 

Decrement the P pointer. If P 
automatically wraps around to F. 
executed in HEX mode. Adjusts Carry. 

is decremented past 0 it 
This instruction is always 
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ROaA 

2n 
:2 

- COW At;o;e,f~te:r RO 

opcode: 100 
cycles: 19 

. :." 

'!'he 'contents or the workinS re,ister A is copied to the sciatch 
register RO. 

RO=C - Copy C to resister RO 

opcode: 108 
cycles: 19 

The contents or the working register C is copied to the scratch 
register RD. 

Rl=A - Copy A to register Rl 

opcode: 101 
cycles: 19 

The contents of the working register A is copied to the scratch 
register Rl. 
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,';', ,~. 

, .~ 't<,A}:\.:,c .~'", : '."' "" >.-': ,:' :~4~~~~~i:~;'~'".::,~·,', 
bcopied t. the scratch ,"1, 

- Copy A, ,toregi~ •• r R2 
_ .... "I' :"" " '<;, ' : ,',_:, '.".-', ~ 

opcode: 102 
" ' cycles: 19 

~';:, 

The contents ot the work inC register A i. copied to the scratch 
register R2. 

R2=C - Copy C to regiRter R2 

opcode: lOA 
cycles: 19 

The contents ot the working register C is copied to the scratch 
register R2. 

R3=A - Copy A to register R3 

opcode: 103 
cycles: 19 

The contents or the working register A is copied to the scratch 
register R3. 
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R4=A - COPY. A to reCbter. R4.-

opcoC:l~: loa. 
-:. c),clest,":';1, 

, . ~ ~~#f~'it~ .::.. ~~ < .~({ 

The conterits; . or 'the workizla re'.l.~.~-A'i.copied to the sentell 

register R4. 

R4=c - Copy C to register R4 

opcode: lOC 
c)'cles: 1.9 

The contents or the work in, register C is copied to the scratch 

register R4. 

RESET - System rese"t 

opcode: 80A 
cycles: 6 

The System Reset Bus Command is issued with all chips performing a 

local reset. The reset runction will vary according to the chip 

type. See the "HP-71 Hardware Specification" for lIlore information . 

• 
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- Push C wle'Wrn. Stack 
, ' -.. ~~:~~~~!'-;:~~:\~f\~~r:~;:":l' 

opc0c!8-: 06 
CJclea: 8 

, - ?':'~'-':";f;! ;)~~~~,-.~ ... ~"\~ .. ". ". " 
·t!li'low-orcter , . al'b'blti •• ·(A'tieW) of the c: Reister ont. the 

.3i{Retuni Stack.' 'l'he C re,hter reaal.s UDchan,". See the COIUB 
·,·...;(c __ nic •. 

R'l'l - Return trOll interrupt' 

opCode: OF 
cycl •• : 9 

Return and re-enable the interrup\ 81st.m. S.e the RTN mnemonic, 
and also the "HP-71 Hardware Specification. Of 

RTN - Return 

opcode: 01 
cycles: 9 

Return control to the top addre.... the hardware return stack. 
The top address on the hardware return stack is popp.d off and 
placed in the program counter PC. ~ the address i. popped off the 
stack, a zero address is inserted at the bottom of the stack. 

There tore the hardware return sta.:1c always contains 8 addr ••••• , 
and it mor. pops (returns) than pushes (gosubs) are performed, 
zeros "'ill be read off the stack. Such an attempt to "return" to 
address 0 results in a memory res.t, since the memory reset code of 
the operating system resides at ~ddress o. 
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R'l'NNC - Return on no carry 

opcode: 
cycles: 

lJoo 
10 (Jmf»): 

;,3 .. ,9'~>"'h"'" 

03 
9 

500 
10 (RTN) 

3 (NO) 

Return it Carry is not set. See RTN mnemonic. 

RTNSC - Return, set carry 

opcode: 02 
cycles: 9 

Return and set Carry. See RTN mnemonic. 

• 
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HP-71 Hardware IDS -- Detailed Design Description 

RTNSXM - Return, set External Module Missing bit (XM) 

opcode: 00 
cycles: . 9 

Return and set the External Module Missing bit (XM). Since the 
opcode is zero, this mnemonic is executed on a jump to a 
non-existent memory device. See the "HP-71 Hardware Specification" 
for more information. See also the RTN mnemonic. 

RTNYES Return if Test is True 

opcode: 
cycles: 

00 
included in the accompaning 
mnemonic cycle time. 

RTNYES is a mnemonic to specify part of a CPU test opcode. RTNYES 
must always follow a test mnemonic. If the test condition is met, 
Carry is set and a return is executed. If the test condition is 
not met, control passes to the instruction following the RTNYES. 
Compare with the RTN and GOYES mnemonics . 

SB=O - Clear Sticky Bit (SB) 

Clear the Sticky Bit (SB). 

opcode: 822 
cycles: 3 

See CLRHST mncmonjc. 
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1', /,j~ . :.~,,-.~~~:.:~; ':.:,:~\~ ~:.'~~:';'-., . .~~; '. ~: .~\;.~,~~. ~ < 
S.t,fn~~,,;~~thrletic mode t!_ ~~~b,al. 

~ <,,~,: ,( );:;" 
" >~ .~'~::,.,-;:·.t .. 

-:smmx 
.. '---------

, ,'" ·.;··e':;: .;, " 
- Set hexadeciaal mode 

opcode: 04 
cycles: 3 

Set CPU arithmetic mode tohexadeciaal. 

SHUTDN - System Shutdown 

opcode: 807 
cycles: 5 

When this mnemonic is executed the ~~ sends out the Shutdown Bus 
COlllmand and .tops its elock. Issuinl the SHtm)H co..and with the 
least signiticant bit ot the output resister. equal to 0 (i.e. t it 
bitO=O) will immediately eause a cold start -- the PC is set to 0 
and the CPU is not halted. This aetion is to insure that the ON 
key will be able to wake up the CPU. See th:; "HP-71 Hardware 
Specification" for more intormation. 

SR=O - Clear Service Request bit (SR) 

opcode: 824 
cycles: 3 

Clear the Service Request bit (SR). See the CLRHST mneaonic. 
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> -.S.r,ic.:'Rfiquest 
.. ,;,--_.:;.---, ,~~'~~1·~t'>' ;,:: '. opc·~d./'>J801 

,"~:",~.,' ".' .:., "~; ~"" ~,;:,.,: .i,~f!~~~.~~ttrl:!Tt"·;,,,~,,:e'9~~~;~~~~~~t\t,~"cii4;o( '.' . "",:, 
;;;;~ia lInemonic ,a~~a;~ the.,',S.rvie.,. ~.qu.st)d.:, p' (SRt; it Ul't~ip'> on.,. th. 

:- syste. bus,:, requests s.rvice~'.';$:'Whell;ii!'lt~',:lS execut.4.':;".a:Servic. 
'/ ,"'Requ.st.' :eu.tC_ancfis. '; issu •• on':'thet'qs' •• bUs> tcj;,~'p.U'allchipa 

tor a Servic •. Request •. " It any.. chip~nqu.sts: .ervic. ~,:.:.~ bus:lin. 
w111 be ';'pulled high durine 'th., nextXatro'betollowiDc::{tlie'Servic. 

I' " , .'"" __." .' '.~: <, _. ; ,1'-'Pi>., , , ~:!.4 "',' ! -.' .... ,. . 

',Reque.t Bus ',COlllUnd~'l'h1s .... lu. ot,~v"theY;.bua: w111 ,be\~'1&teh.4\into·' 
. the least dpiticant nibble ot >:' th.;~~e~'nlister .",:",':.'l'he"ibus $: lin •. 
·pull.d high detemine. the d • ..,ice type'according 'totIW':tollowing 
table. ~L' 

Bit Devic. 

------------------------: 3 Unused 
2 Card Reader 
1 HP-IL Mailbox 
o Display Driver (timer) 

It any bus lin. is high, the Service Request bit (SR} will be set. 
See the "HP-71 Hardware Specitication" tor more intormation. See 
also the ?SREQ and SR=O mnemonics. 

ST=O n - Clear Program Status bit n 

opcode: 84n 
cycles: 4 

Clear the Program Status bit selected by n. 

ST=1 n - Set Program Status bit n 

opcode: 85n 
cycles: I, 

Set the Program Status bit selected by n. 
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.. ;;;.- Detail .. Dedcn08scl'iption 

STaC - C to Status 

opcode: OA 
Cfcle.: 6 

Copy the low-order 12 Dit. of the C raei.ter (X tield) into the 

low-order 12 bit. ot the Statu. register. 

UNCNFG - Uncontisure 

opcode: 804 
cycles: 12 

Load the low-order 5 nibble. (A tield) ot the C register into the 

data address register ot each peripheral chip, pith the device 

addressed by the C register unconfiguring. See the "HP-71 Hardware 

Specification" for more inforJIation. 

XH=O - Clear External ~odule Missing bit (XM) 

opcode: 821 
cycles: 3 

Clear the External Module Missing bit (XM). This hardware status 

bit is set by the RTNSXM mnemonic. See the CLRHST mnemonic. 
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