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6.3 Signal Summary 

Signal Signal Pin 
!i!!!!! Ill.! Numbers Apelicable DC Tests 

V V V V I r I I I I I I r 
r r r I I I a a a a a 0 C 
H L H L L H L H S S Z C 

T T L T H L S 
B 

MDAL-H<21:16> TTL 0 y y y 
MDAL-H<lS:O> TTL 10 tbs y y y y y 
MIB-H<21:0> MaS IO y y y Y 
XTALI tbs I tbs 
XTALO tbs 0 tbs 
MDV -L TTL I y y Y 
MM ISS-L TTL I y y y 
MCONT-L TTL I y y y 
MOHR -L TTL I y y y 
MABORT·L TTL IO (1 ) y y y y y 
MPR DC-L TTL I y y y 
MINIT-L TTL I y y y 
TEST1-L MOS [ Y Y Y 
TEST2-L MOS I y y y 
r-1CLK MOS 0 Y y y 
MCLK2 MOS 0 Y y y 
MALE .. L TTL a y y y 
MBUFCTL-L TTL a y y y 
MSCTL-L TTL 0 y y y 
MSOV/JA .. L MOS 0 Y Y Y 
MK?S-L MOS a y y y 
MSTRB .. L TTL a y y y 
MB S -H < 1: 0) TTL 0 Y Y Y 
MMAP-L TTL 0 Y Y Y 
power na y 
ground na na 

( 1 ) MABORT .. L must be driven with an open collector driver. 
The data chip has a pull-up device which supplies [aSH. 



7.0 DC CHARACTERISTICS 

Absolute Maximum Ratina 

Storage Temperature Range 
Active Temperature Range 
Supply Voltage 
Input or Output Voltage Applied 

-65 e to ... 150 e 
-55 e to ... 125 e 
+7.0V 
Vss -0.3V to Vcc "'0.3V 

Electrical Characteristics 

Specified Temperature Range 
Specified Voltage Range 
Test Conditions 

Symbol Parameter 

Hi gh 1 evel 
MOS input 

Low 1 evel 
MaS input 

Hi gh 1 evel 
TTL input 

Low 1 evel 
TTL input 

2.2 

Input leakage -10 

I ILL 

IOH 

IOl 

IOHT 

current 
non-TEST inputs 
(note 1) 

Input current 
TEST inputs 
(note 1) 

Ou t put current 
at high level 

Output current 
at low level 

Output current 
at high TTL 
1 eve 1 

• 1 

-2.0 

2.0 

-2.0 

Max. 

OCto ~70 e 
+4.7SV to ... 5.2SV 
Temperature = +70 C 
V = 0'1 
v~~ = ... 4.7SV (except as noted) 

Units Test Condition 

v 

30~ Vce V 

V 

0.6 V 

10 uA 

5 mA 

mA 

mA 

mA 

OV <V I <v - - cc 

Vo=V -0.4 cc 

'1 0 =2.4V 



laSH Hi gh 1 evel -0.2 -0.6 mA Va=Vcc-l.OV 
sustainer 
current 
(note 1 ) 

IOSL Low 1 eve1 0.2 0.6 mA Va=l.OV 
sustainer 
current 
(note 1) 

lOZ Out put leakage -10 10 uA OV ~.v a~.v c c 
current 
(notes 1 t 2 ) 

Ieess Static power tb s uA 
supply current 
(notes 1,3) 

eIN Input 5 pF 
capacitance 
(note 4) 

Cro Input/output 15 pF 
capacitance 
(note 4) 

COUT Out put 15 pF 
capacitance 
(note 4) 

Note 1 - tested at V ~ S.25V. cc 
Note 2 - only applies in the high impedence condition. 

Note 3 - with TESTI-L, TEST2-L, a nd all outputs open circuit, all 
other inputs equal to Vcc. 

Note 4 - sampl ed -and guaranteed, but not tested. Does not apply 
to TESTI-L or TEST2-L. 
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8.0 AC CHARACTERISTICS 

Unless marked with an R (required), all AC characteristics are goais and 
are subject to further refinement. 

Test Conditions 

Timing Requirements 

51mbol Parameter 

tinitw MINIT-L pulse width 

tinitls MINIT-L setup 

t mibs MIB-H setup 

t mibh MIB-H hold 

t prds MPRDC -L setup 

t prdh MPR DC-L hold 

tdS M OAL -H <1 5: a > set up 
with respect to T150 

tdh M OAL -H <1 5: 0> hold 
with respect to T150 

t dvds MDAL-H<15:0> setup 
with respect to MOV -l 

.- unAI 11-,1~_1"I, L _, J 

6.dvdh !'! \J '" '- - n ~d. ";;1 ; \J ? nOla 
with respect to MOV-l 

tdvw MOV-L pulse width 

tdvf MOV -L fall time 

.. MMISS-L set u p (R ) I"hms 

t hmh MMISS-L hold (R ) 

tabs MA80RT-L drive 

tabd MA80RT-L delay 

Min 

tb s 

tb s 

25 

tb s 

25 

tbs 

20 
(R ) 

a 
(R ) 

25 

"r-
~:l 

25 

20 

a 

20 

a 

Temperature = +70 C 
V :I OV ss Vcc:l +4.75V (except as noted) 
For output test loads, see 

Test Circuits 

Max Units Test Conditions 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

IS ns 

ns 

ns 

ns 

ns 
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tabid MABORT .. L turn-off 0 ns 
delay 

t abw MABORT .. L width 40 ns + 2 x teyele 

tents MCONT-L setup 20 ns 
(note 1) 

tenth MCONT-L hold 20 ns 
(note 1) 

t dmrs MDMR-L setup 20 ns 
(note 1 ) 

t dmrh MOMR-L hold 20 ns 
(note 1 ) 

Note 1 .. setup and hold requirements are only to guarantee recognition 
at next s~mple point. 
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Timina Resoonses 

Symbol Parameter Min - Max Un its Test Conditions 

tcycle MCLK cycle time (R ) 50 ns test circuit 3 
(note 2 ) 

tclkh MCLK high width 18 ns test c i rc u ; t 3 
(note 2 ) 

tclkl MCLK low width 18 ns test ci rc u it 3 
( note 2 ) 

tr Mell< rise time 7 ns test ci rcu i t 3 
(note 2 ) 

t f MCLK fall time 7 ns test c i rc u it 3 
(note 2 ) 

tpcyc MCLK2 cycle time 50 ns test c i rc u i t 2 
(note 2 ) 

t 
pclkh MCLK2 high width tbs ns test C;5C.Uit 2 

note ... 

tpclkl MCLK2 low width tb s ns test circuit 2 
(note 2 ) 

tpr MCLK2 rise time tb s ns test ci rc u i t 2 
(note 2 ) 

tpf MCLK2 fall t fme tbs ns test c i rc u it 2 
(note 2 ) 

tpclkd MCLK2 val; d delay tb s ns test c i rc u ; t 2 
(note 2) 

tsd strobe active delay (R ) a 25 ns test circuit 2 

t ... strobe inactive delay ( ~ , 0 25 ns +-tlIt"t- I*';"'''t';~ ? 
\ .. , .... '-_v '- I I "- "" I ... ... 

SlQ 

t dis MOAL-H output disable (R ) 25 ns test c i rc u i t 1 
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MDAL-H valid delay (R) 

MDAL-H valid hold 

transition to high 
impedance following 
assertion of TEST2-L 

transition from high 
impedance following 
deassertion of TEST2-L 

Note 2 - input conditions are tbs. 

25 

o 

tbs 

tbs· 

Page 8-4 

ns test circuit 2 

ns test circuit 2 

ns functional test 

ns functional test 



Appendix A - Multiply/Divide Microinstructions 

UMULS.(W)(L)(*) .. Unsigned Multiply Step 

21 20 15 14 13 12 11 10 9 5 4 o 
+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+ 

I I I I I I I 
1\ UMULS LN \PF\DC\CC Rb I Ra I 

+--+--+--+--+--+--+ .. _+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+ 

Operation: IF SR<O> = 1 
. THE N 5 < - - R a + R b 

ELSE 5 <-- Ra 
F<msb-l:0> <-- 5<msb:l> 
F<msb> < .. - arithmetic carry out of ALU 
AC <_ .. 5R<0> 
5R<30:0> < .... SR<31:1> 
SR<31> < .. - 5<0> 
where msb is bit<31> for longword and bit<lS> for 'word 
operations, Sis the output of the ALU and the input to 
the shifter, F is the output of the shifter, and SR is 
the Shift Register. 

Des c r i· p t ion: Th e 1 s b 0 f the S h i f t Reg i s t e r ( S R) i s t est e d for a 0 0 r 
1. If SR<O> s 0, then register Ra is passed through the 
ALU unmodi fi ed. If 5R <0> • 1 t then reg; sters Rb and Ra 
are added together. In both cases the output of the ALU 
i s rot ate d rig h t tog e the r wit h the SR. Th e s h i f tin t 0 

the msb of the 32 .. bit shifter is the arithmetic carry out 
of the ALU. The shifted out bit of the SR becomes the 
new AC flag. 

Status flags: AN <-- msb of F 
AZ <-- 0, ifF <> a 

<-- 1, if F = a 
AV < .. - the exclusive-or of the result's AN-bit and AC-bi: 
AC <-- old lsb of the SR 



J-ll DATA CHIP SPECIFICATION Page A-2 

SMULS.(W)(L)(*) - Signed Multiply Step 

21 20 15 14 13 12 11 10 9 5 4 o 

Operation: IF SR<O> :I 1 
THEN S <-- Ra + Rb 
ELSE S <.- Ra 

F<msb-1:0> <-- S<msb:l> 
F<msb> <-- S<msb> XOR (ALU arithmetic overflow) 
AC <-- SR<O> 
SR <30: 0> < - - S R <31 : 1 > 
SR <31> <-- S <0> 
where msb is b{t<31> for longword and bit<lS> for word 
operations, S is the output of the ALU and the input to 
the sh i fter, F is the out put of the sh i fter t and SR i s 
the Shift Register. 

Des c ri p t ion: Th e 1 s b 0 f the S h i f t Reg i s t e r ( S R) i s t est e d for a 0 0 r 
1. If SR<O> :I 0, then register Ra is passed through the 
ALU unmodified. If SR<O> :I 1, then registers Rb and Ra 
are added together. In both cases the output of the ALU 
is rotated right together with the SR. The shift into 
the msb of the 32-bit shifter is the exclusive-or of the 
ALU's output's sign and the arithmetic overflow out of 
the ALU (arithmetic overflow is the exclusive-or the 
car r yin and car r you t 0 f the m s b) • Th e s h i f ted out bit 
of the SR becomes the new AC flag. 

Status flags: AN <-- msb of F 
AZ <-- 0, if F <> 0 

<-- 1, if F = 0 
AV <-- the exclusive-or of the result's AN-bit and AC-bi: 

old 1sb of the SR 
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DIVS.(W)(L)(*) - Divide Step 

21 20 15 14 13 12 11 10 9 5 4 o 
+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+ 

I I I I I I I \ 1\ orvs I LN IPFloCICC Rb Ra 

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

Operation: IF AC = 1 
THEN S <-- Ra + Rb 
ELSE S <-- Ra - Rb 

F<msb:1> <-- S<msb-1:0> 
F <0> < - - S R <31 > 
SR<31:1> <-- SR<30:0> 
SR<O> <-- -S<msb> 
where msb is bit<31> for longword and bit<ls> fo,. wor'd' 
operations, S is the output of the ALU, F is the output 
of the shifter, and SR is the Shift Register. 

Des c rip t ion: Th e A C f 1 a g i s t est e d for a a 0 r 1 • I f A C = 0 " the n 
regi ster Rb is subtracted from regi ster Ra. If AC = 1, 
then registers Rb and Ra are added together. The output 
of the ALU is rotated left with the msb of the Shift 
Register (SR) as the carry in. The SR is rotated left 
wi t h the c om p 1 em e n t 0 f the m s b 0 f the A L U ,. e s u 1 t a s the 
carry in. The msb of the ALU result becomes the new AC 
fl ag. 

Status flags: AN <-- msb of F 
AZ <-- 0, if F <> a 

<- - 1, ifF = a 
AV <-- the exclusive-or of the result's AN-bit and AC-bit 
AC <-- msb of S 



J-l1 DATA CHIP SPECIFICATION Page A-4 

XLDIVS(*) - Low Half of Extended Divide Steo 

21 20 IS 14 13 12 11 10 9 5 4 a 

I 
XLDIV5 \ 0 Rb Ra 

Operation: 

Description: 

r F AC = 1 
THEN 5 <-- Ra ~ Rb; XC <-- arithmetic carry out 
ELSE S <-- Ra - Rb; XC <-- - arithmetic carry out 

F<31:1> <-- S<30:0> 
F <0> <- - 0 
XR < - - S <31 > 
AC <-- AC 
where 5 is the output of the ALU, F is the output of the 
shifter, XC is the extended precision carry flag, and XR 
is the extended precision rotate flag. 

The AC flag is tested for a 0 or 1. If AC = 0, then 
register Rb ;s subtracted from register Ra and the XC is 
loaded with the borrow out of the ALU. If AC = 1. then 
registers Rb and Ra are added together and the XC ; s 
loa de d w; t h the a r i t hm e tic car r you t 0 f the A L U • Th e 
output of the ALU ; s shi fted 1 eft wi th a 0 as the carry 
in. The XR is loaded with 5<31>. The AC flag is 
unchanged. 

Status flags: AN <-- F<31> 
AZ <-- 0, if F <> a 

<-- 1, if F = 0 
AV <-- if AC = 1 then 

(set if operands' signs are same and result's sign 
is different; cleared otherwise) 
; f AC = 0 then 
(set if operands' signs are different and result's 
and Rb's signs are same; cieared otherwise) 

AC <-- unchanged 
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XHDIVS(*) - High Half of Extended Divide Step 

21 20 15 14 13 12 11 10 9 5 4 o 
+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+--+ 

1 XHDIVS I I I 
I 0 1 1 DC CC Rb I Ra I 

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

Operation: IF AC • 1 
THEN S <-- Ra + Rb + XC 
ELSE S <-- Ra - Rb - XC 

F<31:1> <-- S<30:0> 
F <0> <-- XR 
SR<31:1> <-- SR<30:0> 
SR<O> <-- -S<31> 
AC <-- S<31> 
where S is the output of the ALU, F is the output of the 
shifter, SR is the Shift Register, XC is the extended 
precision carry flag, and XR is the extended precision 
rotate flag. 

Description: The AC flag is tested for a 0 or 1. If AC = 0, then 
register Rb is subtracted with the borrow flag XC from 
register Ra. If AC • 1, then registers Rb and Ra are 
added together with the carry in flag XC. The output of 
the ALU ;s shifted left with the XR as the carry in. The 
Sh; ft Regi ster (SR) is rotated 1 eft wi th the compl ement 
of S<31> as the carry in. S<31> becomes the new AC flag. 

Status flags: AN <-- F<31> 
AZ <-- 0, if F <> 0 

<-- 1, if F = a 
AV <-- the exclusive-or of the result's AN-bit and AC-bit 
AC <-- S<31> 



J-ll DATA CHI? SPECIFICATION Page B-1 

Aopendix B - Condition Code Equations 

D a t a Form at: 

+-----------------------------------------------------------+ 
LONGWORD 

WORD 1 WORD 0 

+--------------+--------------+--------------+--------------~ I I Byte 3 Byte 2 Byte 1 Byte 0 

+--------------+--------------+--------------+--------------+ 31 24 23 16 15 8 7 

Lenqth Field (MIR<14:13»: 

11 - byte 
01 - 1 ongword 
XO - wo rd 

Vocer Sixteen Sit Reoister Select: 

MIR<4:0> = OlXXX 

Symbols 

: = logical AND 
+ : = logical inclusive OR 
XOR : = logical exclusive OR 

: = logical inversion 

Precedence Order 

Hionest () - • XOR ... Lowest 

o 

CAPITALIZED variables are microinstruction names. Names which do no: 
contain an operand length specifier (8/W/L) reference the generic 
microinstruction. 

jj Decode equations 

; byte swaps 

swap = SWAB ... LLSW 
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j; Length equations 

; longword select: longword 

longword = -mir<l4> • mir<l3> 

; word select: word, wordO, wordl 

word 
wordO 
wordl 

- -mir<13> 
- word. (mir<4> -+- -mi.r<3» 
• word. -mir<4> • mir<3> 

; byte select: byte, by teO, by tel, byte2, byte3 

byte 
by teO 

= mir<14) • mir<13> 
- byte • -swap. (mir<4> -+-

- byte swap. (mir<4> + 

-mir<3» 
-mir<3>} 
mir<3> 

by tel 
byte2 
byte3 

= byte -swap -mir<4> 
• byte. swap. -mi r<4> • m i r <3 > 

" Intermediate Status latch equations 

; buffered carries - ci n refers to the carry into bitn 
cOn refers to the carry out of bltn 

Ci7~1~ = co7 1 = 
ci7 latched at TISO co7 latched at T 

t SO cilS(l)- cilS latched at ISO colS(l)- colS latched at TISO c·i3l(1)= ci31 latched at T1S0 co3l(1)- co31 latched at T1S0 

; buffered right shift carry out of the SR: sr<0>(1) 

sr<O>(I)= 5r<0> latched at TO 

; buffered version of LSB of the s bus: s<O>(I) 

5<0>(1)= 5<0> latched at T1S0 

" AN, AZ, AV, AC latch 

an 
az 
av 
ac 

= ani 
= a z; 
= avi 
= aci 

latched at TO 
latched at TO 
latched at TO 
latched at TO 

" ANI equations 

ani = a<31> 
a <23 > 

(longword + wordl • -swap -+- byte3) + 
(wordl • swa p + byte2) + 

Page B-2 
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a<ls> • (wordO. -swap + by tel) + 
a<7> • (wordO • swap + by teO) 

;; AZI equations 

; zero byte conditions: zbO, zbl, z02, zb3 

Page B-3 

z bO = - a < 7> • - a <6> • - a <S > • - a <4 > • - a <3> • - a <2 > • - a < 1 > • - a <0 > 
zb1 ~ -a<ls> • -a<14> • -a<13> • -a<12> 

-a<ll> • -a<lO> • -a<9> • -a<8> 
zb2 ~ -a<23> • -a<22> • -a<21> • -a<20> 

-a<19> • -a<18> • -a<l7> • -a<16> 
zb3 = -a<31> . -a<30> -a<29>. -a<28> 

- a < 2 7 > - a <26 > - a <2 S > • - a <24 > 

; extend Z flag microinstruction: ez 

ez ~ SUBC + Aooe + NEGC 

; propagate Z (?S<Z» flag -- sticky Z operations: pz 

pz • -ez + z 

a zi = pz . § zbO zbl . zb2 . zb3 . 1 ongwo rd + 
zbO · zbl . wardO . - swa p + zb2 . zb3 . wordl 
zbO · wordO . swap + zb2 . wordl . swap + 
zbO · by teO + zbl . by tel + zb2 . byte2 + zb3 

;; ACr equations 

j carry out of the ALVis most significant bit (MSB): msbco 

m s b c 0 = c 031 ( 1) • 1 0 n <1 wo r d + 
co 15 ( 1) • wo rd + 
co7(1) • byte 

; carry into the ALUIs MSB: msbci 

msbci ~ ci31(1) • longword + 
c; 15 (1) • wo rd + 
c;7(i)'. byte 

; most significant S bus bit: mssb 

mssb • s<31> • longword + 
s<1s> • word + 
s<7> • byte 

. -swa p 

. byte3 

buffered versions of the most significant S bus bit (mssb): mss~(l) 

mssb(l) = mssb 1atched at TlsO 

+ 

t 
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; shift left microinstructions: shll 

sh11 ~ ASL ... ROL ... ASLQ ... XHDIVS ... DrVS 

; shift right microinstructions: shrl, shr2 

shrl = ASR ... ROR ... LSR 
sh r2 = LSRQ ... SMULS ... UMULS 

j conditional subtract microinstruction execution conditions: csube 

csube a DrVS ~ ac 

; subtract operations: subt 

subt = ~EG ... NEGC ... CMP ... COM ... SUB ... DEC ... SSC ... LSU8 ... 
LCMP ... LLCM ... SOSC ... ACNEG ... ANNEG ... C~EG ... NNEG ... csube 

; microinstructions which copy C (PS<O» into AC: ec 

ec ~ INC ... DEC ... XOR ... BIT ... MOV ... SXT ... SIC ... B IS ... AND ... 
MOVPM ... MOVS ... LXOR ... LSIT ... LLD ... LSIC ... LSIS ... LAND ... 
LCNTR ... LMSTK 

rnicroinstuctions which copy AC into AC: eac 

eac = XLDIVS 

; other special ~ase AC microinstructions: spec1 

s peel = MTST 

; special case conditions: signa, signl 

= - a <31 > . - a <30 > - a <29 > . - a <28 > - a <27 > 
-a<24> . -a<23> . -a<22> . -a<21> . -a<20> 

s i gnO 

- a <17 > •. - a <16 > . - a <15 > 

- a <26 > - a <25 > . -a<19> . -a<lS> 

signl = a<3l> a<30> a<29> a<28> a<27> a<26> a<2 5 > 
a<24 > . a <23 > . a <22 > . a <21 > . a <20 > . a <19 > . a <18 > . 
a<17> . a<16> . a<l5> 

aci = -shll -shrl -shr2 . -ec . -eac . -specl . 
(subt xor msbco(1)) 

shl1 • mssb(l) 
sh rl · s<O> (1 ) 

s h r2 s r <0 > (1 ) 
ec c 

eac ac 
specl · -(signO ... sign1) 

, ., A,/! equations 

; sticky 1 eft sh i ft microinstructions: sshl 

. 

... 

... 

... -• 

.,.. 
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ssh' = ASL 

; sticky V flip-flop: svff 

svff: set = -prdc • ssM' • (ani xor mssb(l)) 
clear = prdc 

; buffered sticky V flip-flop: svff(l) 

svff(l)a svff latched at T1SO 

Page S-S 

avi a -shll 
shl1 

- sh rl 

sh rl 

-shr2 (msbco(l) xor msoci(l)) + 
(ani xor mssb(l)) ~ 

• (ani xor s<O>(l)) + 
s h r 2 • (a nix 0 r s r <0 > ( 1 ) ) + 

sshl • svff(l) 



J-11 MICROINSTRUCTION OPCOOES 

Octal I Binary Mnemonic I KOI Kli K21 K3! LO! Lli L21SUBTI EC! 
------+---------+----------+---+---+---+---+---+---+---+----+---+ 

000 0000000 JMP 
001 0000001 JZ 
002 0000010 
003 0000011 JC 
004 0000100 
005 0000101 JV 
006 0000110 
007 0000111 IN 

010 0001000 
all 0001001 JAZ 
012 0001010 
013 0001011 JAC 
014 0001100 
015 0001101 JAV 
016 0001110 JKM 
017 0001111 JAN 

020 
021 
022 
023 
024 
025 
026 
027 

0010000 
0010001 
0010010 
0010011 
0010100 
0010101 
0010110 
0010111 

INPR 

OUTR 
OUTe 
OUTS 

030 0011000 ROI 
031 0011001 ROF 
032 0011010 RD 
033 0011011 RMW 
034 0011100 
035 0011101 
036 0011110 ROG 
037 0011111 ROINTR 

I I 

I I 
I 
I 
I 

I I 
I I 

I I 

1 1 



Oc tal 1 Sin a r y I Mn emo n i elK 0 I K I! K 21 K 31 L 0 I L 11 L 21 SUB TIE C I 

040 
041 
042 
043 
044 
045 
046 
047 

050 
051 
052 
053 
054 
055 
056 
057 

0100000 
0100001 
0100010 
0100011 
0100100 
0100101 
0100110 
0100111 

0101000 
0101001 
0101010 
0101011 
0101100 
0101101 
0101110 
0101111 

060 0110000 
061 0110001 
062 0110010 

LSUS 

LCMP 
LADO 

LLSW 
LLCM 

LS IT 
LAND 
LCNTR 
LMSTK 
LXOR 
LBIC 
LLD 
LS r S 

063 0110011 ARG 
064 0110100 
065 0110101 
066 0110110 
067 0110111 AWG 

070 0111000 ARI 
071 0111001 ARD 
072 0111010 
073 0111011 AR 
074 0111100 AWr 
075 0111101 AWO 
076 0111110 
077 0111111 AW 

X 
1 

1 

1 

1 
1 
1 
1 

1 
1 

1 
X 

1 

1 
1 

1 

1 

1 

1 
1 
1 

1 
1 

1 

x I 

: I x I 
1 I I 

I I 
I 1 I 
I 1 I 
I 1 1 

1 
1 
1 
1 
1 



Oct a 1 I Binary I Mnemonic I KO K1 :<2 I K3 I 
------+---------+----------+--------+--------+--------+--------+ I I I I I 

100 1000000 I 
101 1000001 I 102 1000010 MOVS 1 1 
103 1000011 CNEG -c C -c c I 
104 1000100 CLR I 
105 1000101 DrVS -AC AC AC -AC 
106 1000110 SXT N N N N 
107 1000111 NNEG -N N -N N 

110 1001000 UMULS -SR <0> 1 SR <0> 
III 1001001 XL D [VS -AC AC AC -AC 
112 1001010 MOVPM 1 1 
113 1001011 ACNEG -AC AC -AC AC 
114 1001100 SMULS -SR <0> 1 SR <0> 
115 1001101 XHD I VS .. AC AC AC -AC 
116 1001110 
117 1001111 ANNEG .. AN AN -AN AN 

120 1010000 lSR 
121 1010001 ROL 
122 1010010 
123 1010011 ASL 
124 1010100 ROR 1 1 
125 1010101 
126 1010110 
127 1010111 

130 1011000 LSR.Q 1 1 
131 1011001 ASL.Q 1 1 
132 1011010 
133 1011011 NEG 1 1 
134 1011100 ASR 1 1 
135 1011101 
136 1011110 INC 1 1 
137 1011111 NEGC 1 1 



Oct a 1 I Binary I Mnemonic I KO I K 11 K21 K3! LO! Ll! L2!SUBTI EZI ECI 
------+---------+----------+---~---+---+---+---+---+---+----+---+---+ 

140 1100000 SOSC 1 1 1 1 
141 1100001 SUS 1 1 1 1 
142 1100010 
143 1100011 CMP 1 1 1 1 
144 1100100 ADO 1 1 1 
145 1100101 DEC 1 1 1 1 1 1 
146 1100110 SWAB 

I 
1 

I 
1 

147 1100111 COM 1 1 1 

150 1101000 BIT I 1 I 1 
151 1101001 AND I 1 I 1 
152 1101010 I X I X X 
153 1101011 

I 
X X X 

154 1101100 XOR 1 1 1 
155 1101101 BIC 1 1 
156 1101110 MOV 1 1 1 
157 1101111 BIS 1 1 1 1 

160 1110000 ADDC 1 1 1 1 
161 1110001 SSC 1 1 1 1 1 
162 1110010 RSYNC 
163 1110011 CRSYNC 
164 1110100 AOC 1 1 
165 1110101 SUBC 1 1 1 1 
t66 1110110 TST .1 1 I 
167 1110111 MTST 1 

1 I 
170 1111000 PDAO 1 1 I 1 
171 1111001 
172 1111010 AOSC 1 1 1 
173 1111011 
174 1111100 DADP 1 1 1 
175 1111101 
176 1111110 
177 1111111 NOP 



Octal I Binary I Mnemonic I LO Ll I L21 SUBTI Eel EZISHLL!SHRl!SHR21 
------+---------+----------+-------+-----+---+----+---+---+----+----+----+ 

! I I I ! I I I I I 100 1000000 

I I I I I , 
101 1000001 I I 102 1000010 MOVS 1 I 
103 1000011 CNEG I I 
104 1000100 CLR 
105 1000101 OIVS AC -AC AC 1 
106 1000110 SXT 1 
107 1000111 NNEG 

110 1001000 UMULS SR <0> 1 
III 1001001 XLOIVS AC .. AC 
112 1001010 MOVPM 1 
113 1001011 ACNEG 1 
114 1001100 SMULS SR <0> 1 
115 1001101 XHOIVS AC -AC 1 
116 1001110 I 117 1001111 ANNEG 1 

I 
120 1010000 LSR I 1 
121 1010001 ROL 1 1 

1 I 122 1010010 
123 1010011 ASL 1 1 1 
124 1010100 ROR 1 
125 1010101 
126 1010110 
127 1010111 I 
130 1011000 LSR.Q 

I I I 1 
131 1011001 ASL.Q 1 
132 1011010 I 
133 1011011 NEG 1 I I I 
134 1011100 ASR I I 1 I 135 1011101 
136 1011110 INC 

1 \. I I 137 1011111 NEGC 1 1 
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