






































































































































































































































































































































7.0 DC CHARACTERISTICS

Absolute Maximum Rating

Storage Temperature Range
Active Temperature Range

Supply Voltage

Input or Qutput Voltage Applied

-65 C to +150 ¢

-55 C to +125 C
+7.0V

VSS-O.3V to Vcc+0.3v

Electrical Characteristics

Specified Temperature Range
Specified Voltage Range
Test Conditions

Parameter

Symbol Min.
V.. High level 7049 v
IH MQS input cc
ViL Low level
MOS input
v High level 2.2
THT TTL input
) Low Tevel
LT TTL input
II Input leakage -10
current
nan-TEST inputs
(note 1)
IILL Input current .1
TEST inputs
(note 1)
IOH Output current -2.0
at high level
IOL OQutput current 2.0
at low level
IOHT Qutput current -2.0

at high TTL
level

0C to +70 C
+4,75Y to +5.25YV

Temperature = +70 C
Vss = QY .
vCc = +4,75V (except as noted)
Max. Units Test Condition
v
309 vCC v
v
0.6 v
10 uA °V$V15Vcc
5 mA VI=OV
mA V0=Vcc-0.4
mA V0=0.4V
mA VO=2.4V



0SH

Lost

Note 1
Naote 2
Note 3

Note 4

High level -0.2 . -0.6 mA VO=VCC-1.0V
sustainer

current

(note 1)

Low Tevel 0.2 0.
sustainer

current

(note 1)

[}

mA V0=l.0V

Output leakage 10 10 uA 0V<VosVee
current

(notes 1,2)

Static power tbs uA
supply current
(notes 1,3)

Input - 5 pF
capacitance
(note &)

[nput/output 15 pF
capacitance
{(note 4)

Qutput 15 pF
capacitance
(note 4)

= S
tested at Vcc £.25V.

only applies in the high impedence condition.

with TEST1-L, TEST2-L, and all outputs open circuit, all
other inputs equal to vcc'

sampled 'and guaranteed, but not tested. Ooes not apply
to TEST1-L or TEST2-L.
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8.0 AC CHARACTERISTICS

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

Test Conditians sempergsure = +70 C
ySS 2 44,75y (except as noted)

FGrF output test loads, see
Test Circuits

Timing Requirements

Symbol Parameter Min Max Units Test Conditions
Cinitw MINIT-L pulse width tbs ns
tinit]s MINIT-L setup ths ns
taibs MIB-H setup 25 ns
tmibh MIB-H hold tbs , ns
tprds MPRDC-L setup 25 ns
tprdh MPRDOC-L hold tbs ns
tys MDAL -H<15:0> setup 20 ns
with respect to 7150 (R)
L MDAL -H<15:0> hold 0 ns
with respect to T150 (R)
Cdvds MDAL-H(IS:O) setup 25 ns
with respect to MDV-L
thdh Maﬁt;H:iiézzthgldMDV-L e "
LP MDY -L pulse width 25 ns
tdvf MOV-L fall time 15 ns
thms MMISS-L setup (R) 20 ns
thmh MMISS-L hold (R) Q ns
tabs MABORT-L drive 20 ns

Labd MABOQORT-L delay 0 ns



J-11 DATA CHIP SPECIFICATION Page 8-2

tibid MABORT-L turn-off 0 ns
delay

tabw MABORT-L width 40 ns + 2 x tcyc]e

tents M%:ﬁI;Llietup 20 ns

Centh M%g:I;ngold 20 ns

tamrs M?gg;: §§tup 20 ns

tdmrh H?:g;t ??1d 20 ns

Note 1 - setup and hold requirements are only to guarantee recognition
at next sample point.
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Timing Resoonses

Symbol Parameter Min Max Units Test Conditions
t MCLK cycle time (R) 50 ns tast circuit 3
cycle (note 2)
t MCLK high width 18 ns test circuit 3
¢lkh (note 2)
L1kl MCLK Tow width 18 ' ns test circuit 3
{(note 2)
t. MCLX rise time 7 ns test circuit 3
(note 2)
te MCLK fall time 7 ns test circuit 3
(note 2)
t MCLK2 cycle time 50 ns test circuit 2
pcyc (note 2)
t 'Y . o .
pclkh MCLK2 high width tbs ns %%g%ec§3cu1t 2
t MCLK2 low width tbs ns test circuit 2
pclkl
(note 2)
tpr MCLK2 rise time tbs ns test circuit 2
(note 2)
tof MCLKZ fall time tbs ns test circuit 2
P (note 2)
tpclkd MCLK2 valid delay tbs ns %iggec;gcu1t 2
teg strabe active delay (R) 0 25 ns test circuit 2
tsig strobe inactive delay (R) 0 28 ns  test circuit 2
tais MDAL -H output disable (R) 25 ns test circuit 1
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tdald
L4alh

tdist

ent

Note 2 - input conditions are tbs.

MDAL-H valid dealay (R)
MDAL-H valid hold

transition to high
impedance following
assertion of TEST2-L

transition from high
impedance following
deassertion of TEST2-L

25

tbs

ths.

ns

ns

ns

ns

Page 8-4

test circuit 2
test circuit 2

functional test

functional test



Appendix A - Mu
UMULS . (W) (L) (™)

21 20

LER R PR kTR

|
1 uMuLS

teeteatactantan

Operation:

Description:

Status flags:

1tiply/Oivide Microinstructions

- Unsjgned Multiply Step

15§ 14 13 12 11 10 ¢ s 4 0
bemboetacteatentectantbactantoatantaatactontactantant
[ |
LN {PFlOC|CC Rb Ra

|

Peectocwteanbenteatentoecntrewntactaateatentacteatbcataataat

[F SR<0> =1

" THEN § <-- Ra + Rb

ELSE S <-- Ra

F<msb-1:0> <¢-- S<msb:1>
F<msb> <-- arithmetic carry out of ALU
AC <-- SR<O>
SR<¢30:0> ¢-- SR<31: 1>
SR<31> <-- S<KO> A
where msb is bit<31> for longword and bit<l3> for word
operations, S is the output of the ALU and the input to
the shifter, F is the output of the shifter, and SR is
the Shift Register.

The 1sb of the Shift Register (SR) is tested for a 0 or
1. If SRKO> = 0, then register Ra is passed through the
ALY unmodified. [f SR<0> = 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 arithmetic carry out
of the ALU. The shifted out bit of the SR becomes the
new AC flag.

AN <-- msb of F
AZ <-- 0, if F < O
<-- 1, if F =0
AV <-- the exclusive-or of the result's AN-bit and AC-bit
AC <-- old 1sb of the SR
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SMULS. (W) (L) (*)

21 20

oo tavntenteataa

|

1

&

SMULsS

PoesPeasPacteaPaa

Operation:

Description:

Status flags:

SPECIFICATION Page A-2

- Signed Multiply Step

15 14 13 12 11 10 9 5 4 aQ
Poectectastectevntrataacateaatentoewtantoontovntoestaabdactoeet
| | l
LN iPF DC'CC{ Rb Ra

!

tPestectbecteetontenteatentectaatoctontantaatactactaes

[F SR<O> =1
THEN S <-- Ra + Rb
ELSE S <-- Ra
F<msb-1:0> <-- S<msb:1>
F<msb> <-- S<msb> XOR (ALU arithmetic overflow)
AC <-- SR<O>
SR<30:0> <-- SR<31: D>
SRC31> <-- S<O>
where msb is bit<31> for longword and bit<lS> for word
operations, S is the output of the ALU and the input to
the shifter, F is the output of the shifter, and SR is
the Shift Register.

The 1sb of the Shift Register (SR) is tested for a 0 or
1. If SR<KO> = 0, then register Ra is passed through the
ALU unmodified. If SRKO> = 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 oqutput's sign and the arithmetic overflow aut of
the ALU (arithmetic overflow is the exclusive-or the
carry in and carry out of the msb). The shifted out bit
of the SR becomes the new AC flag.

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*
gld 1s

~ b A sl €
AC <-- 5 of the SR
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DIVS.(W)(L)(™)

21 20

Poeetancntoectaatas

l
1 DIVS

LR R T P TR Tps

Operation:

Description:

tatus flags:

SPECIFICATION Page A-3
- Divide Step
15 14 1312 11 10 9 5 4 0

bPoctectocteetontrateantretectoeetaantoeatentecataatrantasd

Pl
LN PF‘DC‘CC Rb Ra

PectevteaPactevboeteaatecctenbPacteatecatactactactacataet

IF AC = 1

THEN § <-- Ra + Rb
ELSE § ¢-- Ra - Rb
F<msb:1> <-- S<msb-1:0>
F<O> <-- SR>
SR<31:1> <-- SR<30:0>
SRCO> <-- -S<msb>
where msb is bit<3l> for longword and bit<l5> for word
operations, S is the output of the ALU, F is the output
of the shifter, and SR is the Shift Register.

The AC flag is tested for a Q0 or 1. [f AC = 0, then
register Rb is subtracted from register 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
with the complement of the msb of the ALU result as the
g?rry in. The msb of the ALU result becomes the new AC
ag.

AN <-- msb of F
AZ <-- 0, if F <> O
<-- 1, if F =0 ,
AV <-- the exclusive-or of the result's AN-bit and AC-bit
AC ¢-- msb of S
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XLDIVS(*) - Low Half of Extended Divide Stepn

21 20 15 14 13 12 11 10 ¢ 5 4 0

Peetantecteasteactactasantbecstontoosteantoactaectactactacntactecntosataadtacrsaas

I l
1 XLOIVS 0 1‘ 1*0c cc Rb Ra

bPooteatacteacteatacntacantactactacstanteatecfPactevrteabactactentactectaat

Operatiaon: [F AC =1
THEN S <-- Ra + Rb; XC <-- arithmetic carry out
ELSE S <-- Ra - Rb; XC <-- - arithmetic carry out
F<31:1> €-- §¢30:0>
F<O> ¢-- 0
XR <¢-- SK3L>
AC <-- AC

where S 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.

Description: The AC flag is tested for a 0 or 1. [If AC = 0,

register Rb is subtracted from register Ra and the XC

loaded with the borrow out of the ALU. If AC = 1,
registers Rb and Ra are added together and the XC
loaded with the arithmetic carry out of the ALU.

output of the ALU is shifted left with a 0 as the carry

in. The XR is 1loaded with S<31>. The AC flag
unchanged.

Status flags: AN <-- F<31>
AZ <-- 0, if F <> 0
<¢-=- 1, if F = 0
AV <-- if AC = 1 then

(set if operands' signs are same and result's sign

is different; cleared otherwise)
if 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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XHOIVS(*) - High Half of Extended Divide Step

21 20 15 14 13 12 11 10 ¢ 5 4 0
boadeatectoctbeatectentectactentactbenteatoctoatoataataatantaatontand
! 1
1 XHDIVS 5 0 1} 1joC|ccC Rb Ra

teoeboeetentevbanteatentovtantacteatentectentontectectcatactaateactranst

Operation: [F AC =1

THEN S <-- Ra + Rb + XC
ELSE S ¢-- Ra - Rb - XC

F¢31:1> <-- $<30:0>

F<O> <-- XR

SR<31:1> <-- SR<30:0>

SRKO> <-- -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

ratate flag.
Description: The AC flag is tested for a 0 or 1. If AC = 0,

register Rb is subtracted with the borrow flag XC from

register Ra. [f AC = 1, then registers Rb and Ra

added together with the carry in flag XC. The output of

the ALU is shifted left with the XR as the carry in.

Shift Register (SR) is rotated left with the complement
of S<31> as the carry in. S<31> becomes the new AC flag.

Status flags: AN <-- F31>
AZ <-- 0, if F <> 0
<-- 1, if F =0

AV (<< the exclusive-or of the result's AN-bit and AC-bit

AC <-- SGDL>
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Appendix B8 - Condition Cade Equations

Data Format:

....................................................... +
LONGWORD

......... ..-----‘-‘-Q----+_-‘-C---C---G-------C--QGCC‘H+
WORD 1 WORD O

---------- B D e R L L R L Lk L R R R

| l |

Byte 3 Byte 2 Byte 1 Byte 0

---------- Pocsvmneacvnoevnncsecntanancsccncavevnasfoecsvemaccnsenand
24 23 16 15 8 7 0

Length Field (MIR<14:13>):

11 - byte
01 - Tlongword
X0 - word

Upoer Sixteen 3it Register Select:

MIR<4:0> = 01XXX

Svmbols

e ler————

. := logical AND
- 1= logical inclusive OR
XOR := logical exclusive OR

logical inversion

Pracedence Order

Higqhest () - . XOR + Lowest

CAPITALIZED variables are microinstruction names. Names which

contain

an operand length specifier (8/W/L) reference the

microinstruction.

33 Decode equations

; Dyte swaps

Swap

= SWAB + LLSW

do not
genearic
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;3 Length equations

; longword select: longword

longword = -mir<ld> ., mir<l3>

; word select: word, wordQ, wordl

word =z -mir<l3>

wordd = word . (mird<d4> + -mir<3>)

wordl = word . -mird<d> . mird<d>

; byte select: byte, byteQ, bytel, byte2, byte3
byte = mir<ld> . mir<i3>

byteQ = byte . -swap . (mir<4> + -mir<3>)
bytel = byte . swap . (mir<d> + -mir<3>)
byte2 = byte . -swap . -mir<d4> . mir<3d>

byted = byte . swap . -mir<d> ., mir<3d>

33 Intermediate Status latch equations

; buffered carries - ¢i_ refers to the carry into bitn
H co, refers to the carry out of b1tn
ci?&l; = ¢i7 latched at TlSO

co7(l) = co7 latched at T 50

cil5(1)= cil5 latched at Frog

colS(1l)= colS latched at 7150

¢i31(1)= ¢ci3l latched at TISO

c031{1l)= co3l latched at TISO

; buffered right shift carry out of the SR: sr<0>(1)
sr<O>(1)= sr<0> latched at T0
; buffered version of LSB of the s bus: s<0>(1)

§<0>(1)= s<0> latched at T150

33 AN, AZ, AV, AC tlatch

an = ani latched at To
az = 3zi latched at To
av = avi latched at T0
ac = 3¢i latched at T0

33 ANI equations

ani = a<31> . (longword + waordl . -swap + byteld) +
a<23> . (wordl . swap + bytel) +

Page 38-2
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zb0
zbl

zb2
zh3

; exten

ez

a<ls> . (word0 . -swap + bytel) +

a<7> .

equations

{word0 . swap + byted)

byte conditions: zbQ, zbl, zb2, zb3

d

-a<7>

-a<6> . -a<h> . -a<c4> ., -a<d3> . -ac2> . -a<kl> . -a<0>

-a<15> . -a<ld4> . -a<l3> . -akl2> .

-a<ll>
-ak23d>
-a<cl19>
-a<31>
-a3<27>

Z flag
SUBC +

. -a<l0> . -a<9> . -a<®

. =af22> ., -a<c21l> . -a<k20> .
. =a<cl8> . -a<l7> . -aklé>

. =a<30> . -a<29> . -a<28> .
. =ad26> . -a<2s5> . -a<c24>

microinstruction: ez

ADDC + NEGC

; propagate Z (PS<2>) flag -- sticky Z operations: pz

pz

azi

73 ACI equations

= -7 + 2

= pz . § zb0 . zbl . zb2 ., zb3 . longword +
zb0 . zbl . wordQ . -swap + zb2 . zb3 . wordl . -swap +
zbQ . wordQd . swap + zb2 . wordl . swap +
zb0 . byte0 + zbl . bytel + zb2 . byte2 + zb3 . byted ft

; carry out of the ALU's most significant bit (MSB): msbco
= co31(1)

msbco

col5(1)

co7(1)

. longword +
. word +
. byte

; carry into the ALU's MSB: msbci

msbei

= ¢i3l(1)
cils(l)

ci7 (1)

. longward +
. word +
. byte

; most significant S bus bit: mssb

mssh

= s<31> . iongword +
. word +
s<7> . byte

s<15>

; buffered versions of the most significant S dus bit (mssb): mssy(l)

mssb(l)

mssb latched at TlSO
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; shift left microinstructions: shll

shll = ASL + ROL + ASLQ + XHDIVS + DIVS

; shift right microinstructions: shrl, shr2

shrl
shr2

ASR + ROR + LSR
LSRQ + SMULS + UMULS

; conditional subtract microinstruction execution conditions: csube
csube = DIVS . ac
; subtract operations: subt

subt = NEG + NEGC + CMP + COM + SUB + DEC + SBC + LsSuB +
LCMP + LLCM + SOBC + ACNEG + ANNEG + CNEG + NNEG + csube

; microinstructions which copy C (PS<0>) into AC: ec

ec = INC + DEC + XOR + BIT + MOV + SXT + BIC + BIS + AND +
MOVPM + MOVS + LXOR + LBIT + LLD + LBIC + LBIS + LAND +
LCNTR + LMSTK

; microinstuctions which copy AC into AC: eac

eac = XLDIVS

; other special case AC microinstructions: specl

specl = MTST

; special case conditions: sign0, signl

S

signd = -a<31> . -a<30> . -a<29> . -a<28> . -a<d27> . -a<26> . -a<25> .
-3¢24> , -a<23> . -ak22> . -a<21> . -a<20> ., -a<19> . -a<id> .
-a<l7> . -acle> . -a<ls>
signl = a<31> . a<30> . a<29> . a<28> . a<27> . a<c28> . a<c25> .
a<24> . a<23> . a<c22> . a<2l> . a<20> . a<1i9> . a<18> .
a<l7> . a<le> ., a<i%
aci s -shll ., -shrl . -shr2 . -ec . -sac . -specl .
(subt xor msbece(l))
shil . mssb(l)
shrl . s<0> (1)
shr2 . sr<0> (1)
ec . ¢
eac . ac
specl . =(sign0 + signl)

33 AVI equations

; sticky left shift microinstructions: sshl
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sshl s ASL
; Sticky V fiip-flop: svff

svff: sat
clear

-prdec . sshl . (ani xor mssbhb(l))
prdc

]

; buffered sticky V flip-flop: svff(l)
svff(l)= svff latched at TISO

avi = -shll . -shrl . -shr2 . (msbco(l) xor msbei(l)) =+
shll . (ani xor mssb(l)) +
shrl . {ani xor s<0>(1)) +
shr2 . (ani xor sr<0>(1)) +
sshl . svff(l)



J-11 MICROINSTRUCTION QPCODES

Octal | Binary | Mnemonic | KO[ K1] K2| x3] LO!l L1] L2|SuBT| EC|

...... Peocancesateaccnccnaatecatenctecotecatenntecateacabennatecnat

000 0000000 JMP
001 0000001 JZ
002 0000010
Q03 0000011 | JC
004 0000100
005 gooqQial | Jv
006 0000110
007 | 0000111 JN

010 | 0001000
011 | 0001001 | JAZ
012 | 0001010
013 | 0001011 | JAC
014 | 0001100
015 | 0001101 | JAV
016 | 0001110 | JKkM
017 | 0001111 | JAN

029 0010000
021 0010001 INPR
022 0010010
023 | 0010011l
024 0010100 [ :

025 0010101 QUTR 1 1
026 0010110 QuTC
027 0010111l | QUTS

030 | 0011000 | RDI
031 0011001 ROF
032 | 0011010 | RO
033 0011011 RMW
034 | 0011100
03§ 0011101
036 0011110 | ROG
037 golllll ROINTR | ]




Octal | 8inary | Mnemonic | KOl K1| K2} K3] LO| L1f L2]/SuBT| EC/|

------ #---------+------_--- -—a- B R R I s " - N S 1
040 | 0100000 X X 1 X X
041 | 0100001 | LSu8 1 1 1 1
042 | 0100010
043 | 0100011 | LCMP 1 1 1 1
044 | 0100100 | LADD 1|1 1
045 | 0100101 X x| x X £ | x
046 | 0100110 | LLSW 1 1
047 | 0100111 | LLCM 1 1 1
050 | 0101000 | LBIT 1 1
051 | 0101001 | LAND 1 1
052 | 0101010 | LCNTR 1 1 1
053 | 0101011 | LMSTK 1 1 1
054 | 0101100 | LXOR 1|1 1
055 | 0101101 | LBIC 1 1
056 | 0101110 | LLD . 1 1 1
057 | 0101111 | LBIS 111 1
060 | 0110000
061 | 0110001
062 | 0110010
063 | 0110011 | ARG
064 | 0110100
065 | 0110101
066 | 0110110
067 | 0110111 | AWG
070 | 0111000 | ARI 1] 1 1
071 | 0111001 | ARD 1 1 1
072 | 0111010
073 | 0111011 | AR
074 | 0111100 | AWI 11 1
075 | 0111101 | AWD 1 1 1
076 | 0111110
077 | 0111111 | AW ! l



Octal

| Binary | Mnemonic | K0 K1 K2 K3
------ Poevecccccntecmncncnestacscecnssteecancectreccrercetacncncnst

1000000
1000001
1000010 MQoVs 1 1
1000011 CNEG -C C -C c
1000100 CLR
1000101 DIVS -AC AC AC -AC
1000110 SXT N N N N
1000111 NNEG -N N -N N
1001000 UMULS -SR<0> 1 SR<O>
1001001 XLDIVS -AC AC AC -AC
1001010 MOVPM 1 1
1001011 ACNEG -AC AC -AC AC
1001100 SMULS -SR<O> 1 SR<K0>
1001101 XHOIVS -AC AC AC -AC
1001110
1001111 ANNEG -AN AN -AN AN
1010000 LSR
1010001 ROL
1010010
1010011 ASL
1010100 ROR 1 1
1010101
1010110
1010111 -
1011000 LSR.Q 1 1
1011001 ASL.Q 1 1
1011010
1011011 NEG 1 1
1011100 ASR 1 1
1011101
1011110 INC 1 1
1011111 NEGC 1 1




Octal | Binary | Mnemonic KO K1| K2| K3| LOJ L1] L2|SUBT| EC| €z]|

|

------ +---------4-----------4-----i--—~+---+---+--‘*---¥---+----?---+-~-?
|
|

140 | 1100000 | SOBC 1 1 1 1

141 | 1100001 | SuB 1 1 1 1

142 | 1100010

143 | 1100011 | cMp 1 1 1 1

144 | 1100100 | ADD 1 (1 1

145 | 1100101 | DEC 1 1] 1 1 1] 1
146 | 1100110 | SWAB 1 1

147 | 1100111 | com 1 1 1

150 | 1101000 | BIT 1 1
151 | 1101001 | AND 1 1
152 | 1101010 | X | X X
153 | 1101011 X X X
154 | 1101100 | XOR 1|1 1
155 | 1101101 | BIC 1 1
156 | 1101110 | MOV 1 1 1
157 | 1101111 | 8IS 111 1
160 | 1110000 | ADoC 11 1 : 1
161 | 1110001 | SBC 1 1)1 1 1

162 | 1110010 | RSYNC

163 | 1110011 | CRSYNC

164 | 1110100 | ADC 1 1

165 | 1110101 | susc 1 1 1 1
166 | 1110110 | TST 1 1

167 | 1110111 | MTST 1] 1

170 | 1111000 | PDAD 11 1

171 | 1111001

172 | 1111010 | A0BC 1|1 1

173 | 1111011

174 | 1111100 | DADP 1|1 1

175 | 1111101 .

176 | 1111110

177 | 1111111 | NOP




| Binary | Mnemonic Lo | L1
------ Pecvwcccenteccaccacactecanvanteccea
!

1000000

1000001

1000010 | MOVS

1000011 CNEG

1000100 CLR

1000101 0IVS AC -AC

1000110 SXT

1000111 NNEG

1001000 UMULS SR<0>

1001001 XLOIVS AC -AC

1001010 MOvVPM

1001011 ACNEG

1001100 SMULS SR<0O>

1001101 XHOIVS AC -AC

1001110

1001111 | ANNEG

1010000 LSR

1010001 | ROL 1

1010010

1010011 AsL 1

1010100 ROR

1010101

1010110

1010111
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