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INTRODUCTION eoececccocosacasesscccocseccccccoacccococesosos
BUS(0:23)t= W(Lr) ccococcscsccocccosssosossccoovorscecoocons
BUS(0:23 )= 12extW(£r)(12)com(£r)(12:23) ceccccccccscoccsoes
BUS(0:23):= W(pre)s AR(-1:23):= BUS(0,0:23) eoeccococceccoss
BUS(0:23):= if index # O then W(index) else Og

AR(-1:23):= BUS(0,0:23) cevcoococeocscccecsccscs
if -, FR(8) then AR(-1:23)s= BUS(0,0:23) ccovvcovccscsesacons
W(fr)(0:11)s= BUS(0:11) cevecescocececcocorcscaccrncosnscoce
W(£r)(12:23):= BUS(12:23) vtecocccocaccscosscoscossceccoconse

W(fr)(():2§):'-‘= BUS(O:Z\B) POEOLCOEPOPECOLEOCOEOOCPOEOEOPEO0OOERGO .

W(pre):= BUS(0:23); BUS(0:23):m SB vecsssscoccoesccascoanece
SB(12:23):= BUS(12:25) sccecccoscosecccocncscsosoossssssccae
SB(0:11):m BUS(0:11) cevecccecccsccooccocsescccsonesscococcs
SB(0:11):= BUS(12:23) eecoccccccoasocsoscoacosssoscacecscoce
SB(0:11):m 12extSB(0) coccecccoscccccccocococcsosscoosesnsse
SB(0:11) = 12extSB(12) ceovcccosocscescescesccrsococcscnanscs
BUS(0:23):= 12ext0conSB(0:11) eecccesececccsocecsccscacescse
BUS(0:23) 1= 5extOconIC(5:22)CoN0 ccervccecccosoesccososasces
IC:= BUS(5:22) evcecccococcsnccocccscacscocesssccncesacsooss
BUS(0:23):= 12ext0conSC(12:23) cececeorcocosccoscnsccssssuso
SCt= BUS(11223) secsecvoccvscecorcococcsccoscovccscocccccsnse
BUS(0:23)sm SE(0:11)conl2extO covescecovccscecsvcrascocssnss
SE(0:13):= BUS(0:11)conOconO; SB(0:11):= 12extSB(12) coeocns
BUS(-1:23):= AR(=1:23) cevccesccroocnncscccrsscococccncennne
BUS(0:23):= if EX(21)= O then AE{0:11)coni2ext0

else AE(0:9,9,9)conl2ext0 seceecose
AE(0:13):= BUS(0:11)con0con0 ecccececscccscossssvscncossssose
BUS(0:23)2= BR sececococssscceceoccososcscocessscoceanccones
BRim BUS(0:23) ecccocccccccccsocnsscscsscsccacsssccscccossos

B[’S(O:25):= -2 0 OO OHREHOEOEECOCEOOEOODRODPOCORDRSOOPROUPEOEPOSOCOEREOCEES

BUS(O:23):§ 12 .'.O.'......“..‘0"'......."."...Oﬂ"“‘ﬁ.?.
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BUS(O:ii):%" O; BUS(iZ:aB):“ "'201“8 CPPCOEE00CCETVGROOG00EROOOE S 13

BUS(O:Z}):‘“ 1 PPCENEEOIEOECOCEOC0EOOCPOVEOOEREETGO000ROCOOOODEC 13
BUS(O:ZB):‘E -1 ©0E060C0000000CRE0CE0000CCGREOOCEO0COED0G6000EQ0S 13
BUS(O:ZB):&%)-&B €CPCORECEELOEROOOOCEOROVERO00CCEOECOORROCOOECEOE O 15
BUS(O:23):‘= 6 PR ECEPCROOORCEPUCETE0000CO0CEE00CECRNBOECORGQ0T 13
BUS(O:Qa):@ 23 680606 VOEOCRCOHOELOOCPEOOOOECOEIERELROECOLVNEO0EBOEGECES S 1L$
BUS(O:2§):=‘= 35 GE00EEE0OEENEOCPECOCNOOEOCOOBOCEEEO0ORIDOOOCOEED 1“‘

BUS(0:35)8= 2 sevessccscvosaccoccoccvssscscosossscoossscsscs N
TX(21:23) = BUS(21523) eevccvosccocooscncocccccasosscoscancse 1%
. BUS(0:23) ter 21eXt0CONEX coocvosscvocosossccossscesosscesocnss ik
BUS{0:23 ) s BECON126Xt0 cocecscceccoscececocsncoscseocscncooe ik
BE:= BUS(0211) eoccococecocceoscecocossvcecocccansasssessonass 15
FR:= BUS{0:11) eececacococosscecacossccccsconcsososonocascans i5
BUS{0:23):= 16eXtOCONPR cecosceocsscecorvcocsocoansoasscsossscs 15
PR:m BUS{17:23) ceccoccsonvccscoccocsscncoccoscaccsoocsscsces 15
PKe= BUS(21223) ceccrocccecccoccoccecoocconcconsseocorocsoasos 15
BUS(0:23) 1= 21eXt0CONPK covosvccocsccaceccococscessccosoccces 16
1M(1:23) 2 SB(1:23) ceceeccoococcovssecsccoscceceocscscacsnss 16
BUS(0:23) = TM ccecsvccccccoccssesessooanccocacrcosoecocceses 16
TR{O)5® 1 coecococccascoessossncsoccecrecoracocnscssvoscecese 16
MModet= PROTECT cceocececovevooccecocccecscosecorcessossconecs 17
o BUS(-1:23) 18 AR(~1:22)CON0 ¢eeeovcvcsccecscccsocesesececacene 17
TCsx= JC 4+ 1 ceveccocccascoccccscccercsoccoocecsccocsesocasoaeo 17
if AR > O then IC:= IC + 1 ceccecccccescccoscccarssscccceccos 17
if AR(-1)= 1 then IC:= IC + 1 sececcssseccccrcccnssaceconccee 17
1f AR = O then IC:= IC + 1 cococcccocoecocccocccosasesccnsooce 18
if AR ¢ O then IC:i=m IC + 1 ececovccoccsccscccscscroacococssss 18
17 - PROTECT then ICi= IC + 1 seveceseeoccccscecscascocecssss 18

&:QSC'P 1 CeDOPCEeCOOCEBPPREEOPOBCCOCOPOEEEPOCOCEOOCEIRESEEOECOREVCTEE® OO 18
SC:“SC"‘ 1 CPREOECPOCCOCOEEOOOIORPOREDROPOOEOULEOROOOEROSOOOCCOOROBPEOIOOGCETCTTS :’.8
EX(22.23):“ O cevsecccecoccocnccccoscocoocccoeocscosseosscessone 18

VB702




8Shr SF cocceesccccocccscossncooscoccsccossscocccoococososoee
1shr BF ccoeccscoccccocccoccccccccococcvosccocoscssccconecsos
18h] AF eovcocccocccosoesscccoscencocorsescccoocococoosccocaos
1shl ARCONBR cccococcovcosccvcoscccooccsocansscsscsoscencnoss
8SNT AF covcevocccrcnssccecenccavocoosecsccoocncocccoceoesonss
ashr ARCONBR eccocsccocovscavcocccccosoococcocecscoscsncnssos
lshr ARCONBR cececcocoscocsvcncocscocsccococosncacsososcocase
ITRenable:= FR(S) P CCUO0CPOE0EPEERUCOCOPOOCEITE000COOCAFETOOE
Read Instruction, Read Data, Read Split, Split Write,

and Double eceee
Test Integer, Test Shift, and Test EXDPe scocovocvcocececancen
Test WD Sig ccocecsoscoccnsscoocccococoeovrcccecasocsossaoccss
Test FD Sign S E0PEeEEDEE00eEPOOSOOEECPOCCO00D0B0CEGNOCEOORECTE
Divide Integer cccoeccococevccovoossceccssososconsonacscononos
Divide FLOALING cocvencesccccccccescvossocnscccsocacossvonsee
TABLE 1 ccecocsccccoccsoccccccovoosccocoocosccacscosaosoecenos
TABLE 2 ccececcccuccsccscccocsosccccososcscoscococcocescesccses

TABIJE 3 CCCOOOEEOCREORDOCOEOCERIOCCOCEICERTREOECOOEORPOEDROEUTTEOCROOEOES
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NOTATION

SMT Activate the Single Micro Instruction pushbutton on
the Technical Control FPanel.

ST Activate the Single Instruction pushbutton on the
Technical Control Panel.

MoC Activate the MAR COMPUTER CONTROLLED pushbuibozi

Xi= Y Set X equal to Y.

X=Y If the test is correct X should be egual to Y.

Xi= -1 Set X equal to all ones.
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The testpatterns for almost all micro orders sre collected in this
paper. The only exceptions sre the inpuﬁ/outpuﬁ, interrupt, and the

adder micro orders, - more specificeally:

I0 Phase A

I0 Phass B

10 Timing

Test 10

BUS{0:2%):= I0 Datae

BUS(0:23)s= 18extOconITRno(18:22)con0s IR(ITRno):= O
BUS(0:23):= IR
IR¢= IR A - ,SB

Add, Sub, AdAE, SubE
Carry 24, Carry 36
BUS(0:23):= sUM(~1:23)
AF(-1:37):= 1f - M0(10) then SUM(-1:37)
else SUM(-1:35)conlecon0

BUS{0:23) 5= AND(0:23)
AR(-1:23):= if MC(11) then BUS(-1:23)

' else BUS(0,0:23)

A complete list of micro orders is found in THE MICROPROGRAM FOR THE
RC L4000 COMPUTER.

Bach micro order is tested in & separate section, and the operator must
not diverge from the test schedule.
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MAR:= x3y15 (SB:= W(fr))

SBi= -1s W(1):= W(2):= W(3):= -1,

W(0):= 03 FR(6,7):= 0; SMI; SB = Oj
W(0):= -1 SMI; SB = -1,
W(1)e= O FR(6,7)e= 1y SMIs SB = O
W(1)s= -1 SMI; SB = -1;
W(2):= 0y FR(6,7):= 2; SMI; SB = O
W(2):= -1, SMIs SB = -1;
W(3):= 03 FR(6,7):= 3; SMI; SB = Oy
W(3):= -1 SMI; SB = -1,

1 e el oo o S T P 1 0 s e o ot S B 0 B Sy e B o i . o0 S 4G A Y o D o

MAR:= x1Ty5 (SB:= 12ext W(fr)(i2)comW(rfr)(12:23))

SB(0:12) 2=
W(0):=
W(0):=
W(1)e= -1,
W(1):=
W(2):= -1,
W(2):= O
W(3):= -1
W(3):= 0

-1

T o e o vt e ke 4 o it i 46D e o s il U s O s ) o D 20 B B i S 009 M s S e o 4P B S
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5

i

i

H

Os FR(6,7):= Os
1s
s FR(6,7):= 1,

FR(6,7):= 2,

H FR(6,7)!=’5 3;

MAR:= x0y22 (AR:= Wa(pre))

AR:= -1s W(1):=W(2):=W(3):= -1

W(0):= 0
W(0):= -1,
W(1):= 0
W(1):= -1,
W(2):= 0
W(2):= -1,
W(3):= 0s
W(3):= -1
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FR(6,7):= 1

FR(6,7):= 2

FR(6,7):= 3

FR(6,7):= Os

I e
(@)

s SMIs

= -]

i
o
o

AR

AR

s SMIs AR
AR = -1

®
H

SMIg

-13 SB(13:23):= 0y W(1):= W(2):=W(3):= 0
w(0)(12):
w(o)(12):
w(1)(12):
w(1)(12):
w(2)(12):
w(2)(12):=
W(3)(12):
w(3)(12):

SB(0:12)=
SB(0:12)=
SB(0:12)=
SB(0:12)=
SB(0:12)=
SB(0:12)=
SB(0:12)=
SB(0:12)=

0

1Y

SB(13:23)=
SB(13:23)=
SB(13:23)=
SB(13:23)=
SB(13:23)=
SB(13:23)=
SB(13:23)=
SB(13:23)=

-1

-1

3




MAR: = x28y18 (AR:= 1if index & 0 then Wa(index) else 0)

W(1)e= W(2)e= W(3):= ~14

AR:= -1y W(0):= 0y FR(10,11):=
AR:= -1 W(0)s= -1,
AR:= -15 W(1):= O
ARt= -1s W(1):= -1g
ARz= ~13 W(2):= O3 FR{10,11):+
AR:= -15 W(2):
ARi= -15 W(3)::
AR:= -1s W(3):= -1

§
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FR(10,11):
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FR(10,11):=

i
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MAR:= x4yl8 (AR:= if -,FR(8) then begin if index # 0 then Wa(index)

else O end)
AR(-1:11):= 0y AR(12:23):= -1y W(0):= W(1):= -1,
FR(8):= 1, SMI; AR(-1:11)= 0y AR(12:23)= -1;
FR(8):= 03 FR(10,11):= Os AR:= -1y SMI; AR = O
FR(10,11):= 1 SMIs AR = -1

s o o 2 P o D D S D P T L D L B S B 2 2

MAR:= x17y20 (W(fr)(0:11):= 0)

W(0):= W(1):= W(2):= W(3):=

FR(6,7):= O3 SMI; W(0)(0:11)= 05 W(0)(12:23)= -15
FR(6,7):= 15 SMI; W(1)(0:11)= 05 W(1)(12:23)= -1
FR(6,7):= 25 SMI; W(2)(0:11)= 0; W(2)(12:23)= -1
FR(6,7):= 35 SMI; W(3)(0:11)= 05 W(3)(12:23)= -1;

=0

-...--.—-.._.....\.-_--._._..._.-__-_.__..-_

MAR:= x31y22 (W(fr)(12:23):= SB(12:23))

SB:= 03 W(0):= W(1):= W(2):= W(3):= -1;
FR(6,7):= 05 SMI; W(0)(12:23)= O;
FR(6,7):= 1, SMIs w(1)(12:23)= 0Os
FR(6,7):= 2; SMI; W(2)(12:23)= 0;
FR(6,7):= 35 SMI; W(3)(12:23)= 05
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W(£r)(0:23):= BUS(0:23)

O s ot e o <o e S e < o S A D T at P BBk 00 LD S P Sh

MAR:= x1y9 (W(fr):= SB)

SBi= -1; W(0):= W{1):= W(2):m W(3):= O
FR(6,7)s= 03 SMIs W(O)s= -1:
R(6,7):= 1 W{1):= -1
FR(6,7):= 25 SMIs W(2):= -1
FR(6,7)t= 3 W(3)i= -1

e s T3 0 e o W 30 3t D D e D o i a5 e s s OS2 S 008 W s U D e £33 S IR D e S D

MAR:s= xiy21i (W(pre):= SB)

W(0)e= W(1)s= W(2):= W(3)i= -1

SBi= 0s FR(6,7):= 13 SMIg W(0)= O
FR(6,7):= 25 SMIg W(i)= Oy
FR(6,T):= 35 SMI; W(2)= O
FR(6,7):= 05 SMIs W(3)= 03

SBi= ~1s FR(G6,7):= 13 SMIs W(0)= -1
FR(6,7):= 25 SMIs W(l)= -1g
FR(6,7):= 35 SMIs W(2)= -1;
FR(6,7):= 05 SMIs W(3)= -1,

SB(12:2%) = BUS(12:23)

D o o e S Y D T o S B D el S R, 5 S ok

MAR:= x16y19 (SB(12:23):= AR(12:23))

SB:= -1y ARs= Oy SMI

b

SB:= Oy AR:= -1 SMI

SB(0s11)= ~15 SB(12:23)= O
SB(0:11)= 03 SB(12:23)= -1

s
v

-e

SB(0:11):= BUS(0:11)

15 o 0 s A s S 2D 2 KT s S s e S T D

MAR:= x16y27 (SB:= AR)

SBi= ~-1s; ARs= Oy SMIg SB = O
AR:= -1g SMI; SB = -1y

VB702
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SB(0:11)s= BUS(12:23)

e s s o G D S D i ) S RS S 0D

MAR:= x16y3 SB{0:11):= AR{12:23))

AR:= O3 SBim -1y  SMIy SB(0:1l)= Og
ARs= O3 AR(23):= 1; SMIs SB(0:10)= Oy sB(11)= 1s
AR:= Oy AR(22):= 1 SMIs SB{0:9) = Oy SB(10)= 1

AR:m 05 AR(21):= 1, SMI; SB(0:8,10:12)= 0y SB(9) = 1

ARs= Oy AR(12):= 1; SMI; SB(1:1l)= Oy SB(0) = 1g

o s e e o o D D ST D S i W AT D W P

SB(12:23)=
Sp(12:23 )=
SB(12:23 )=
SB(12:23)=

SB(12:23)=

MAR:= x31yil  (SB(12:23):= SB(0:11)s SB(0:11):= 12extSB(0))

SB:e= ~1: SB(O)e=m O; SMIs SB(0:12)= 03 SB{13:25)= -1,
SBe= Oy SB(O):= 1, SMIs; SB(0:12)= ~1s SB(13:23)= O

SB(0:11):= 12extSB(12)

0 1 r's D D Ol o S D D MR S s 4 et e Puk o D D W

MAR:= x31y20 (SB(0O:11):= 12extSB(12))

SB:= 0y SB(12):= 1y SMIs SB(0:12)= -1s; SB(13:23)= O
SB(12):= 0y SMI; SB(0:12)= 03 SB(13:23)= -1

BUS(0:23) = 12extOconSB(0:11)

o, o e e AT 00 D o e S U ) P L P P S D D A O HD D WS W

MAR:= x31yilh (W(fr):= 12extOconSB(0:11))

FR(6,7):= 0; W(0):= -1s SB(12:23)t= -1

SB(0:11):= O sMIs W(0)(0:11)= 0
SB(0:10):= 0;  SB(11):= 1y SMIy W(0)(0:11)=
SB(0:9,11):= 0s SB(10):= 15 SMI; W(0)(0:11)= O

e
Al

L

(o
®

3
ece

SB(1:11):= 03 SB(0):= 13 SMI; W(0)(0:11)= 0

L]
ad

H

o e ot e st 45 st e 4 D WO R R S ) D B SR T e D o B 7 W B N G D S 2 B

MAR:= xlbyl (AR:= 6extOconICconO)

IC:= O ARt= -1 SMI; AR = 0

H

W(0)(12:23)= 0

s W(0)(1
w(0)(12:21,23)= 0; W(0)(22)= 1

2:22)= O

s W(0)(13:23)= 04

w(o)(23)= 1

w(o0)(12)= 1

IC:= -1s AR(-1:l,23):= -1; AR(5:22):= Oy SMI; AR(-1:4,23) = 05 AR(5:22):= -1;
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o w0 e e W S o)

MAR:= x2Uy25 (IC:= SB(5:22))

SBtw ~1s ICt= Oy SMIs IC = -1g
SBi= 03 ICt= -1y SMIs IC = O

T 5 a0 e D w0 O G Y AT D D 9 W oD £ P 42w D GO Y T S I A WS

MAR:= x8y31 (AR:= 13extOconsSc(12:23))

AR:= -1; SCim 0Oy SMI; AR = Og
SCsm -1y SMIs AR(~1:1i)= 0, AR(12:23)= -1

SC:= BUS(11:23)

- e s s B oy e o B Y s 0

MAR:= x1y20 (SC:= SB(11:23))

SBim ~1g SCim Oy SMIy SC = -1
SB:= Qs SMIy SC = Qs

0 G G D D a0 D R D S5 S D S O S BT D U ARG W ) S 0 AT B

MAR:= xOy17 (SB(0:11):= sE{0:11))

SBi= O3 SE:= -1y SMIy SB(O:11)= -1
SEte Qg SMIy SB(O:il)s Oj

i 3 A o Y D TR T A 0 A B T s D D TR O G B DS WD S, ) W oo s 2 220 A D M TP D TS D ST A D MR T s S TS S8 O SO P 200 o

MAR:= x2y21 (SE:= SB(0:11)conOconOs SB(0:11):= 12extSB(12))

SBi= -13 SB(12):= Og SE(0:11):= 0 SE(12:13):= -1,

SB(0:12)= 0y SB(13:23)= -1; SE(0:11)= -1y SE(12:13)= 0
SBi= 03 SB(12):= 1s SEim -1,

SB(0:12)= -15 SB(13:23)= 03 SE = O

we

BUS(-1:23) = AR(-1:23)

s 2 e i D D i i T L L D A DD e B 2 S

MAR:= x16y27 (SB:= AR(0:23))

SB:i= -1; AR:= 0; SMI; SB = O

$

AR:= ~15 SMIy SB = -1

we  ved
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MAR:= x16y22 (W(fr){0:11):= if EX(21)= O then AE{C:11) else AE(0:9,9,9);
W(fr)(12:23) = 5C{12:23))

EX(21):= 05 FR(6,7):= Oy AE:= 03 AR(9):= 1,
W(0):m -15 W(0)(9):= 05 SMIs W(0)(0:8,10:11)= 0; W(0)(9)= 1

Ex(21):= 1 SMIs W(0)(0:8)= 05 W(0)(9:11)= -1y
EX(21)s= Og AE:= -1 AE(9):= O¢
W(0)e= 05 W(0)(9):= 15 sMI; W(0)(0:8,10:11)= ~1s W(0)(9)= O;

EX(21)2= 1 SMIg W(0)(0:8)= -1, W(0)(9:11)= Oy

(T

- o o ol W e PR D S s S G U S A B O B D A DD S D D D o

MAR:= xliy23 (AB:= W(fr)(0:11)conOcon0)

FR(6,7):= 05 W(0)(12:25) s -1
W(0)(0:11):= Oy AEt= -1; SMI; AE = Oy
W(0)(0:11):= -1 AE(12:13):= -1s SMIy AE(0:11)= -1 AE(12:13)= 05

BUS(0:23):= BR

MAR:= x28y28 (AR:= BRa)

ARss= Oy BR:= -1y SMIy AR = -1
BR:= O3 SMIy; AR = Oy

It 00 . e i o o s 2 4 4 <

BR:= -1y SBi= Oy SMI; BR= O
SMIs BR = -1y

- e R o > <00 e = O 020 ot st e

MAR:= x0y2h (AR:= -2)

AR(-1:22)= -1; AR{23)= 0y
ARs= -1s SMI; AR(-1:22)= -15 AR(23)= O

o
-s
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BUS(0:23)s= 12

s o i o ko Y o B D Y B D wD

MAR:= xby2h (SBi= 12)

SB(0:19,22:23)= 03 SB(20:21)= -1
SBi= -1y SMIs SB(0:19,22:23)= 05 SB(20:21)= -1g

BUS(0:11):= 0s BUS(12:23):= 2048

A 0t 0 e e Mk S < e D et B s e LD ol O e S S RS S P O, S by B S0 B i B D

MAR:= x28y20 (W(£r)(0:11)s= 05 W(fr)(12:23):= -2048)

FR(6,7):= 03 W(0):= 0y SMIg W(0)(0:11,13:23)= 0; W(0)(12)= 14
W(0):= ~1g SMIg W(0)(0:11,13523)= 03 W(0)(12)= 1

BUS(0:23)s= 1

P N A T

MAR:= x2hyl12 (AR:= BR + 1; Adder:= b 11il 100)

AR:= Og BR:= O3 SMIy AR(-1:22)= O3 AR(23)= 1

e
b4

BUS(0:2%)s= -1

e N

MAR:= x28y22 (W(fr):= -1)

FR(6,7):= 03 W(0):= 05 SMI; W(0)= -1,

BUS(0:23):= 48

o oot o o s e o o 0 s e e 2

MARs= x1Ty30 (BR:= 48)

SMIs BR(0:17,20:23)= O BR(18,19)= -1
BR:=m ~1s SMIy PR(0:17,20:23)= 0y BR(18,19)= -1s

BUS(0:23):= 6

s s ) e S AT o o oo o

MAR:= x9y16 (BR:= 6)

BR:= O0s¢ SMI

9

BR:= —1; SMI

BR(0:20,23)= 0; BrR(21:22)= -1
BR(0:20,23)= O3 BR{21:22)= -1;

o

-
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BUS(0:23):= 23

O ot 3 o s ) e s S 8 R D s St

MAR:= x17y18 (SBs= 23)

SBi= 03 SMI; SB(0:18,20)= 03 SB(19,21:23)= -1,
SB:= -1s SMI; SB(0:18,20)= 0y SB(19,21:23)= -1

“we

BUS(0:23):= 35

e Y. AP -

MAR:= %20y0 (AR:= 35)

AR:= 03 SMI; AR(-1:17,19:21)= 0y AR(18,22:23)= -1
ARs= -1y SMIs AR(-1:17,19:21)= 0; AR(18,22:23)= -1;

BUS(0:35):= 2

o e o st o D o ot Bt A e s

MAR:= x0yl9 (SBi= 2)

SBi= Op SMI; SB(0:21,23)= 05 SB(22)= -1,
SBi= -1y SMIs SB(0:21,23)= 05 SB{22)= -1,

52 2 s e B e s S S S s B S A D 00 N D 20

MAR:= x31iy2lh (EX(21:23):= SB(21:23))

SB(0:20):= -1; SB(21:23):= 0y EXs= -1; SMI; EX = O
SB(21:23):= -1 SMIs BX = -1g

BUS(0:23):=_21extOconEX

MAR:= x17y9 (BR:= 2lextOconFX)

FX:= 0O; BR:= -13 SMIs; BR = Oy

EXs= -1 SMI; BR(0:20)= O3 BR(21:23)= -1

BUS(0:23 )= BEconl2ext0

T € iy e s A P B0 S 2 D A T D T e S0 o U G T D

MAR:= x31y18 (SB(0:11):= BE)
BE:= -1; SB:= O3 SMIy SB(0:11)= -1s SB(12:23)= Oy
BEs= O SMI; SB = Og

]

VB702
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T O s 15 e o G D S i S

MAR:= x20y16 (BE:= SB(0:11))

SBi= ~1; BE:=m O SMIy BE = ~1g
SBi= O SMIg BE = Og

BT s At o e 20 e s 0 a2 o W

MAR:= x2ky7 (FR:= SB(0:11))

SBi= ~1g FRi= Oy SMIs FR = ~1;
SBi= Og SMIg FR = Og

BUS(0:23) ¢= 16extOconPR

0 0 i T o e s P S e A W SVl S e S i D 20RO G0

MAR:= x3y10 (AR:= 17extOconPR)

PR(1:7)¢= -15 ARt= Oy SMIg AR(-1:15)= O; AR(16:23)= -1
FR(1:7):= O SMIs AR(-1:15,17:23)= 0, AR(16)= 1

@
$

PR:= BUS(17:23)

e 0 D et w2 s B s s w2 s e e

MAR:= x31y21 (PR(1:7):= SB(17:23))

SBi= -1 PR(1:7):= Oy SMIs PR = -1g
SBe=  Og SMIe PR(O)= 1s PrR{1:7)= Os

]

H

PK:= BUS(21:23)

A s s S s e s e Al o ) €0 A e

MAR:= x16y1k (PK:= W(fr)(21:23))

FR(6,T):= 03 W(0)(0:20):= -1,
W(0)(21:23):= 03 PKi= -15 SMIs PK = O

H

w(o)(21:23) = 14 SMIs FK = 1
Ww(0)(21:25):= 2 SMIs PK = 2
w(o)(21:23) = by SMI; PK = kL

VB702



BUS(0:2%) s 21extOconPK

B 70wt S w3 . 200D G S S O I e TR D P S S R T 0

MAR:= x1y13 (W(fr)e= 2lextOconPK)

BR(6|7):= O;

W(0):= -1 PKi= -1y SMI; W(0)(0:20)= O
s 1g SMIs W(0)(0:20)=

PKe=
PKees

2s SMIg

9 ]

L, sMI,

? b4

M(1:23):= SB(1:23)

A o ks e s s S 5 A I A D S AT e D S0

MAR:= x12y12 (IM{1:23):= SB{1:23))

SB(l):E 1;
SB(0):= 13

BUS(0:23)¢= TM

&

SBi= ~1s

9

MAR:=

VB702

x9y27s
MAR:= x31y31s

R

(AR:=

s MAR:= x12y12;
MAR:=
MAR:= x12y12s SMI,

0; MAR:= SMT

SMIe

H

SB(23):= 1; SMI;
s SB(22)s= 1 SMI,
SB(21):= 1 SMIs

SMTg
SMT¢

Ma)

x5y12s

x3y12;

(IR(0):= 1)

SMI
SMIs AR(-1,0)= -13 AR(1:23)= O

- 16 -

®

s W(0)(21:23)= ~1;
0; W(0)(21:23)=
W(0)(0:20)= 0: W(0)(21:23)=
W(0)(0:20)= 0. W(0)(21:23)=

LT

&
b

TM(1:23)= Qs

b

m(0)= 1ls
M(1:22)= O (0,23 )= -1

m(1:21,23)= 0y 4(0,22)= -1,

14(1:20,22:23)= 03 TM(0,21)= -1,

(2:23)= O
(1:23)= O

w(0,1)= -1
1M(0)= 1

™M(0)= 1; TM(1:23)= O

e

M= -1,
AR = -1¢

“wo

SMIs IR(O)= O

SMI; IR(O)= 1j
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MMode:= PROTECT

- o - s o o s ) S S

MAR:= x16y4 (MMode:= FROTECT)

PR:= b 1000 0000g PK:= Og SMIs MMode = 1
K= Ts SMIg MMode = Oy

e i 3 ) s U0 ST G S N oD . O PP S ) D L SH s

MAR:= x20y17 (ARs= AR(-1:22)con0)

AR:= -1y SMIg AR(-1:22)= -1s AR(23)= O
AR:= Qg SMIgy AR = 0y

L3

ICe:= IC + 1

MAR:= xby8 (IC:= IC + 1)

The testpatterns are specified in TABLE 1.

if AR 2 O then IC:= IC + 1

2 oo e e St S s P i P e A e AR O S B o RO D T D W36 G D

AR:= 03 IC:= Oy SMI; IC = O
ARi= 1 SMI; IC(5:21)= 05 IC(22)= 1;

if AR(-1)= 1 then IC:= IC + 1

o o o > Wl T T ST ) Y T S T s WD AT T SHD B G S

IC:= 03 SMI; IC = O
SMIs IC(5:21)= 0, IC(22)= 1;

VBT702
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if AR = 0 then ICi= IC + 1

0 B s e o B o et o e

MAR:= x28y29 (if AR = O then IC:= IC + 1)

ARt= ~1s IC:im Oy SMIs IC = Og
AR:= O SMIs IC(5:21)= 0y IC(22)= 1,

$

if AR ¢ O then IC:= IC + 1

P 0 T R D Y D D A Y S D e I e 8 K D SO D Y B

MAR:= x28y%1 (if AR # O then IC:= IC + 1)

ARt= Qg ICi= Og SMIg IC = Og
AR¢s= -1 SMIs IC(5:21)= Os c(22)= ls

1]

e S Y s 1 o o G T ] Y D G s D i O D R S e D R D D e S RS

MAR:= x1yll (if -,PROTECT then IC:= IC + 1)

PR:= b 1000 0000
PK:= Qs IC:= Oy SMI¢ IC = Oy
Fi= 1 SMIs IC(5:21)= 0O IC(22)= 1s

-3

00 e s 20 et st e it

MAR:= x20y28 (SC:= SC + 13 SB(0:11):= SB(12:23))

The testpattérns are specified in TABLE 2.

P L T peep——

MAR:= xly19 (SC:= SC - 1)

The testpatterns are specified in TABLE 3.

EX(22,23):= 0

s e e e e o e a2 w2 e o e

MAR:= x2y2h (EX(22,23):= O3 ARt= -2)

EX(21:23):= -1 SMT; EX(21)= 1; EX(22,23)= Oy

VB702




508 e e st > s> s

MAR:= x8yk (ashr SF)

SBr= 0; SB(1):= 1; SE:= 0y SMIy Continue to depress SMI until
SBeonSE = Q. Observe for each step that the single 1 bit is shifted
correctly:

SBi= O3 SB(0):= 1; SEi= Oy SMIy SB(O:1)= 1; SB(2:23)= 0; SE = O

MAR:= xby7 (LshrBF)

BR:= O3 BR(O):= 1y BE:= O; SMI; Continue to depress SMI until
BRconBE = 0. Observe for each step that the single 1 bit is shifted
correctly.

PP SRS

MAR:= x31y25 (Adder:= b 1111 000g 1shl AF)

AR:= O3 AE:= Oy AB(13):= 1e SMIg

Continue to depress SMI until AF = Q. Observe for each step that
the single 1 bit is shifted correctly.

1shl ARconBR

o e s 20 0w o w0 s ot

MAR:= x6yl5 (Adder:= b 1111 000; lshl ARconBR)

:= O3 BR:= Oy BR(23):= 15 SMI;
Continue to depress SMI until ARconBR = 0. Observe for each step
that the single 1 bit 1s shifted correctly.

e o o o g et oD

MAR:= x12y16 (Adder:= b 1111 000; ashr AF)

AR:= O3 AR(1):= 1; AE:= Qs SMIs

Continue to depress SMI until AF = Q. Observe for each step that
the single 1 bit is shifted correctly.

AR:= 05 AR(-1):= 1; SMI; AR(-1,0)= -1; AR(1:23)= O;

VB702
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ashr ARconBR

. o i s o T e s e

MAR:= x12y3 (Adder:= b 1111 000; ashr ARconBR)

AR:= Oy AR(1):= 1; BRi= Oy OMIg

Continue to depress SMI until AF = 0. Obsgerve for each step that the
single 1 bit is shifted correctly.

AR:= Oy AR(-1):= 13 SMI; AR(-1,0)= -1 AR(1:2%)= O

lshr ARconBR

s s e e 0 o > s D s > ko

MAR:= x2y23 (Adder:s b 1111 000; lshr ARconBR)

AR:= O3 AR(-1,0):= -1y BRe= Oy SWMI; AR(-1:0,1:23)= Os BR = Oy
Continue to depress SMI until ARconfiR = 0. Observe for each step that

the single 1 bit is shifted correctly.

ITRenshles= FR(5)

7 e s an w5 S 0 B e P S S

SB:i= O3 MAR:= x12y12s; SMIs coument DM(1:23)= O

MAR:= %9y27s SMIs IR(O)= 0

FR(5):= 1y MAR:= x16yhs SMI; comment ITRensble = 1. Testpoint 189Es
MAR:= xhyOs MCC; SMI; MAR = xliyO or xbyl;

MAR:= x31y31; SMLs IR(O)= 1

MAR:= xUyO; MCC; SMIs MAR = xbyl6 or xzhylTs

FR(5):= O3 MAR:= x16yh: SMIs comment ITRenable = Og

MAR:= xlyOs MCCs SMIs MAR = xhy0 or xlyl;

VB702



Read Instruction, Read Date, Read Split, Split Write, and Double.

s 55t e .t D s 5 st O i s D D v 43 5 O A 0 s e T

O 0 D o R S D D O O S S W D T A D D Y D D RO W S B

A. Check the data paths from the W-registers to SB and FR. The test uses
the micro command Read Instruvction.

FR(5):= O; MAR:= x16ylk; SMI; comment Itr = 0. Testpoint 189F;

SThdecses O

comment Testpoint 5074A. SThde becomes O by meking a short circuit between

testpoint 510L and O volts

W(0)e= W(1)e= W(2):= W(3)s= -1; PB(O):= PB(1):= PB(2):= FB(3)s= -15 BRi= -1,

MAR: = xll-yO;

IC:= Og FRi= -1y SBi= -1s PKiwm -1y
W(0)conFB(0):= $ SMIe
W(0)conFB(0):= 0; PB(0)(2):= 1y SMIg
W(0)conFB(0):= 05 PB(O)(1):= 1, SMT,
W(0)conFB(0):= 03 FB(0)(0):= 1
W(0)conPB(0):= 05 W(0)(23):= 1; SMI
W(0)conPB(0):= 0; W(0)(22):= 15 SMI,

O

“e

L

W(0)conFB(0):= 05 W(0){0):= 1
W(0)conPB(0):= -1

9

“e

ICi= 1; FRi:= -1g SBim -1¢ PKim -1g

W(1)conPB(1):= 0 SMIs
W(1)conPB(1):= 05 PB(1)(2):= 1; SMI;
W(1)conPB{1):= 0y PB(1)(1):= 1; SMIg
W(1)conFB(1):= 0y PB(1)(0):= 15 SMI;

W(1)conPB(1):= 05 W(1)(23):= 15 SMIs
W(1l)conPB(1)e= 05 W(1)(22):= 1¢ SMIs

2 H

(Y Y

oy

W(i)eonPB(1):= 05 W(1)(0):= 15 SMIg
W(1)conPB(1):= ~1g

VB702

SBeonFK:= W(0)conFB(0)s FRe= W(0)(0:11);
SBeconPKe= W(0)conFB(0)s FR:= W(0)(0:11)s
SBeonPK:= W(0)conPB(0)s FRe= W(0)(0:11);s
SBeonPK:= W(0)conPB(0)s FR:= W(0)(0:11)s
SBeonPK:= W(0)conFB(0)s FR:= W(0)(0:11)s
SBeonPK:= W(0)conFB(0)s FRe= W{0){0:11);

SBeonPKs= W(0)conPB(0)s Fr:= W(0)(0:11);

SBeonFK:= W(1)conFB(1)s Fre= W(1)(0:11);
SBeonPK:= W(1)conFB(1)s FRe= W(1){0:11);
SBconPK:= W(1)conFB(1)s Fre= W(1){0:11);
SBeonPKs= W(1)eonPB(1); FRe= W(1)(0:11);
SBeonPK:= W{1)conFB(1)s FR:= W(1)(0:11);
SBeonPK:= W(1)conFB(1)s FR:= W(1)(0:11);

SBeconPK:= W(1)conPB(1); FR:= W(1)(0:11);




ICi= 25 FRim -3, SBim -1y Fiim -1y
W(2)conPB(2):= 04 SMIs SBeonPKi=m W(2)conFB(2)

W(2)conFB(2):= O
W(2)conFB(2):= 05 PB(2)(1)s= 1y SMI
W(2)conPB(2):= 0
W(2)conPB(2):= 03 W(2)(23):= 1

e

¢ee0

W(2)conPB(2) = 05 W(2)(0)s= 1; SMIy SBeonPK:= W(2)conPB(2)s

W(2)conPB(2):= -1

IC:= 3¢ FRi= -1y SBt= -1 PKim -1g

W(3)conPB(3):= Oy SMIs SBconPK:= W(3)conPB(3);
s SBeconPK:= W(3)conPB(3)s
SBeonPK:= W(3)conPB(3);
SBeonPK:= W(3)conPB(3)s
SBeonFK:= W(3)conPB(3) s
SBeconPK:= W(3)conPB(3)s

W(3)conFB(3):= 05 FB(3)(2):= 1
W(3)conPB(3):= 05 FB(3)(1):= 1
W(3)conFB(3):= 05 PB(3)(0):= 1
W(3)conPB(3):= 0y W(3)(23):= 15 SMI
W(3)conFB(3):= 0y W(3)(22):= 15 SMI

L

W(3)conPB(3):= 03 W(3)(0):= 1; SMIy SBeonPKi= W(3)conFB(3);

W(3)conPB(3)s= ~1;

Bs Check the influence of Interrupte.

MAR:= x51y51s SMIy IR(0)= 1s

PB(2)(2):= 15 SMIg SBconPKs= W(2)conPB(2)s
SBeonFKe= W(2)conPB(2)
PB(2)(0):= 1: SMIy SBconPK:= W(2)conFB(2)s
SMIg SBeonPKi= W(2)conFB(2);
W(2)conPB(2):= 0y W(2)(22):= 1; SMI; SBconPK:= W(2)conPB(2)s

s= W(2)(0:11);
FR:e W(2)(0:11)
FRs= W(2)(0:11) s
FRe= W(2)(0:11);
FRe= W(2)(0:11)s
FRe= W(2)(0:11)s

FRe= W(2)(0:1l)s

FRe= W(3)(0:11)

s= W(3)(0:11);
FRe= W(3)(0s11);
FRe= W(3)(0:11);
FRi= W(3)(0:11);
Re= W(3){0:11)5

FR:= W(3)(0:11);

FR(5):= 1 MAR:= x16ylts SMIs comment Itr = 1. Testpoint 189F;
FRe= O3 IC:= O3 W(0)conFB(0); SBconPKi= -1

MAR:= xlyO,; SMI; SBconPK = -1g

FR(0:5):= 9s MAR:= xlyOs; SMI; SBconFK =

VB702
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Ce Check the selection of W-registers for Read Data.

¢= Og

SBe= 2g
SBg = l{;

W(0)s= W(1):m W(2)2=s W(3)sm ~1; SBi=m 03 PKim -1y
PB(0):= 05 PB(1):= 1; PB(2):=
¢= 0y MAR:= x3y0; SMIs; SB =

MAR:= x3y0s
MAR:= x3y0s
SBi= 6y MAR:= xJy0Og

SMIg SB =
g Sy 5B =
MLy SB =

2s PB(3):= b
~-lg PK = Qg
-1y PK = 1,
-ly PK = 24
-1y Pl = h;

$
F‘R_‘&’,Oe
FR

FR = Og
F‘R‘ﬁOo

D. Check the selection of W-registers for Read Data Double.

FRe= Og

W(0):= W(1):= W(2):m W(5):= ~1g SBi= O

PB(0):= 03 FB(1):= 1; FB(2):= 25 PB(3):= Uy
Ri¢m Oy MAR:= }:h-yiO; SMIg SB
MAR = xll—leg SMIe SB
MAR:= xly10; SMIs SB
MAR:= xky10, SMI; SB

BRi= 2¢
BR:= n;
BRs= 6;

]

=

&3

=

=

~-1ls PK = Qg
-1y PK = 1
-1y PK = 23
13 PK = by

H

=

PKi= ~1g

e
b

R
FR
FR = Og
R

E. Check the selection of W~registers for Read Split - Split Write.

FRi= Og

W(0)s= W(1):= W(2):= W(3):= ~1; SBi= O3y PKi= -1g

PB(0):= 05 PB(1):= 1; PB(2):=

SBi= Og
SBe= Oy
SBi= 2s

:= O
SB:= b
SBi= Og

e 6;

SBi= Oy

VB702

PKi=m

PXi=

PKi=

PKi=

MAR:= x0y3504
MAR:= x16y8;
MAR:= x0y30g
MAR:= x16y8s
MAR:= x0y30;
MAR:= x16y8s
MAR:= x0y304
MAR:= x16y8;

23 FB(3):= by
EMIy SB = -1
SMIs ¥(0)= O
SMIs SB = -1
SMIs W(1)= Os
SMIs SB = -1
SMIs W(2)= O

SMIs SB = -1s

H

SMI; W(3)= O

e

PRi= ~1,

PK = O3 FR = O
PB(0)= -1

FK = 1Ry FR = Oy
PB(1)= -1

PK = 23 FR = Oy
PB(2)= -1

PK = Uy FR = O
PB(3)= -1



- 23 -

C. Check the selection of W-registers for Read Data.

Re= 0 W(0)e= W(1)e= W(2)t= W(3):m -1 SBi= O3 PKim -1g
FB(O)t= 05 PB(1):m 1; PB(2)t= 25 PB(3):= by

SBi= Oy MAR:= x3y0Oy SMI¢ SB = -1y FK = O3 FR = Oy
SBi= 2¢ MAR:= x3y0g; SMI; SB = -1y PK = 13 FR = O
SBe= Ly MAR:= x3y0; SMIy; SB = -1y FK = 2y FR = O
SBi= 63 MAR:= x3y0s SMIs SB = -1g PK = u; FR = Og

D. Check the selection of W-registers for Read Dats Double.

FRs= 05 W(0):= W(1)tm W(2)s=m W(3):= ~1s SBi= Os PKi= -1
PB(0):= 0p PB(1):= 1; PB(2):=m 23 PB(3):= Ly

BRé¢= 03 MAR:= xltylOs SMIs; 8B = -13 PK = 0y FR = O
BR:m 2 MAR:= xbylOs SMIg SB = -13 PK = 13 FR = Oy
BR:= by MARs= xliyl0; SMIs SB = -1y PK = 24 FR = Oy
BR:= 65 MAR:= xhylOy SMI; SB = -1s PK = ks FR = O

E. Check the selection of W-registers for Read Split -~ Split Write.

FRi= O W(0)s= W(1)s= W(2):= W(3)s= -1y SBi= O3 PKi= -1
PB(0):= 03 PB(1):= 15 PB(2):= 25 FB(3):= Uy PRi= -1,

SBe= O MAR:= x0y30; SMI; SB = -1; PK = Os FR = Oy
SB:= Oy PKim -1; MAR:= x16y8s SMI; W(0)= 05 FB(0)= -1
SBi= 2 MAR:= x0y303 SMIs SB = -1; FK = 1Ry FR = O3
SB:= Oy PK:= -1; MAR:= x16y8; SMI; W(1)= 05 FB(1)= -1;
SBe= kg MAR:= x0y303 SMIs SB = ~1; PK = 23 FR = Oj
¢= Oy PKi= ~1; MAR:= x16y8s; SMI; W(2)= 0; FB(2)= -1;
t= 6 MAR:= x0y30; SMIs; SB = -1; PK = 45 FR = O

SBi= 03 PK:= -1; MAR:= x16y8s SMI; W(3)= 05 PB(3)= -1

VB702



Fo Check the selection of W-registers for Read Split Double - Split Write.
It is only necessary to check for one W-register, for exemple W(3).

FR:= 0y SBim Qg PKi= -1,

PB(0):= 03 PB(1):= 1; FB(2):= 25 FB(3):= 4; PRi= -1
BR = 65  MAR:= x6y28; SMIs FK = Ls FR = O

PK:= -1; MAR:= x16y8; SMIg PB(3)= -1;

®
9

Ge. Check the word selection in core store.

FR(5):= O3 MAR:= x16yhs SMIs; comment Itr = 0. Testpoint 189F;
IC:= O3 MAR:= xb,yO; MCC
Insert the following Slang program in the W-registers:

WO: rs w) x3 0 ¢ code for rs is 23

Wi: 1s w3 1 3 code for 1s is 38
W2: Ji 0 ¢ code for jl is 13
W3: 9

xecute the program one instruction at a time by depressing Single Instruc-
tion. Continue to store the contents of w3 until the shifted number in w3
becomes greater than the availsble core store. For a 16K core store the
last number to be stored should be -

w3i= b 00000000 01001000 00000000

IC:= 03 MAR:= xlyOs MCC;
Insert the following Slang program in the W-registers:

WO: r1 w3 %3 O code for rl is 20

e

Wiz 1s w3 1
wa2: J1 . 0 3
W5: 9

Execute the program one instruction at & time by depressing Single Instruc-
tion. Check for each time the rl w3 x5 O instruction is executed that the
contents of w3 remain unaltered. Continue the program wntil the shifted
nunber in w3 becomes greater than the avallable core store.

VB702
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MAR:= xlyl12; comment Read Data Doubles
BR:= 95  SMI; SB = BR;

Shift BR menually one position to the lefty SMIs SB = BRg
Shift BR manually one position to the lefts SMIs SB = ERg

Continue until the shifted number in BR becomes greater than the available

core store,

MAR:= xhyO; comment Read Instructions
IC(5322)23 h; SMIg SB = 9s

ICs= 9s SMI; SB = 18;
Shift IC manually one position to the left; SMIy SB = ICx2s
Shift IC manuelly one position to the left; SMI; SB = ICx2j

ece

Continue until the shifted number in IC becomes greater than the availaeble

core store.

He Check the varisble Fixed Address.

PR:= 10000000; PK:= 7; MAR:= x16ylhs SMI,; MMode = O

IC:= 05 W(0):= 03 PB(0):= Ty MAR:= xlyO; MCC; SI; MAR = xOyO; Mdode = O3
IC:= 05 W(0):= 05 FB(0):= O3 MAR:= xlyO; Cs SI; MAR = x31y31l; Mdode = 1;
IC:= 05 W(0):= 03 PB(O):= 05 MAR:= xliyO; MCC; SI; MAR = xOyO; Mdode = 13
IC:= 0; MAR:= xkyO; FB(0):= Oy PB(1):= 7; FB(2):= 0y MCC;

we

Insert the following Slang program in the W-registers.

WO: rs w3 12
Wi: 1 w2 6
w2

W3: 0

e

“-e

SI; IC = 15 MMode = 15 SIy IC = 25 MMode = Oy SIsy IC = 3
comunent if IC = 1 then Fixed Address has erroneously been 1 in the execute
part of the rl W2 6 instruction.

VB702
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J. Address exceeds aveileble core store.

IC:= insert an address > storage capacitys
MAR:= xlyOs MCCy SIg IC = lg

SBi= insert an address > storage capacitys
MAR:= x1y8s IC:= 3 MCCy SIg IC = 1,

K. Check for illegal storing.

IC:= 25 MAR:= xlyO; PR:= b10000000s PB(1):= 03 FB(2):= Ts MCCs
Insert the following Slang progrem in the W-registers.

Wil s Protected location
W2: rs w3 2  unprotected instruction
;

Woe -1

SI; SI; IC = 13 Wi = O

Test Integer, Test Shift, end Test Exp.

IC:= O3 MAR:= sz'yO; FRi= -1y MCCy
Insert the following Slang program in the W-registers.

WO: rs wil 12
Wiz 8

“eo

°
b

SI; SI; comment Service Address equals now 8
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Ae Test Integer

SBe= Oy SB(1):= 1y MAR:= x12y12; SMIs IM(0:1)= -1 IM(2:23)= O
MAR:= x9y27¢ SMI; SMIy TR(O:1)= Og
FR(5):= 1; MAR:= x16yl; SMI; comment ITRensble = 1. Testpoint 189Es

EX:= Oy SBi= O3 ARsw= Og ICi= O

comment IM(1)= 1, SUM(-1)= su4(0), Carry(0)= 0;
MAR:= x1yTs MCCy SI; IC(5:21)= 0y IC(22)= 13 EX = Og
EX:= Qs SBt= -1y ARt= -1g IC:= Oy

comment IM(1)= 1, sWM(-1)= su(0), Carry(0)= i

MAR:= x1yTs MCCy SIg IC(5:21)= 0y IC(22)= 1y EX = b0Ols IR(1)= O

EX:= Oy AR:= O3 AR(-1):= 1 SBi=s 03 IC:i= O
comment IM(1)= 1, SUWM(-1) # suM(0), Carry(0)= Oy
MAR:= x1y7s MCCy SIy IC(5:19,21,23)= 0; IC(20,22)= ~1; EX = b010;

i= O; ARt= Oy AR(-1):= 1; SBi=m 03 IC:= O
comment M(1)= 1, SUM(-1) & SuM(0), Carry(0)= O, ITRensble = Os
MAR:= x1y7s MCCy SIy IC(5:21)= 0; IC(22)= 1; IR(1)= 1

SBs= Oy MAR:= x12y12s SMI; IM(O)= 15 IM(1:23)= O

FR(5):= 13 MAR:= x16yks SMI; comment ITRenable = 1
EXs= Qg AR:= -1g AR(-1):= Og SBi= O SB(23):= 1y IC:= Oy
comment IM(1)= 0, SUM(-1) # sUM(0), Carry(0)= 1,

MAR:= x1y7s; MOC; STy IC(5:21)= 0y IC(22)= 1; EX = bO1ly IR(1)= 1s

e

i

[o

Be. Test Shift

SBi= O3 SB(1):= 1; MAR:= x12y12s SMTs IM(0:1)= -1, IM(2:23)= Og
MAR:= xQy27s SMIy SMI; IR(O:1)= O
FR(5):= 1y MAR:= x16yls SMI; comment ITRensble = 1. Testpoint 189L;

-0

EX:= Oy AR:= Qg ICi= Oy
coment IM(1)= 1 AR(O)= AR(1);
MAR:= xUyl5¢ MCCs SIg IC(5:21)= Os IC(22)= 15 EX=O;
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FX:= Oy AR¢= Oy AR(0):= 1; IC:i= O
comment IM(1)= 15 AR(O) 4 AR(1)s
MAR:= xhyl5s MCCy SIs IC(5:19,21,23)= 0 IC(20,22)= -1y EX = bO10s

SB:= O MAR:= x12y12s SMI; DM(0)= 1y Mi(1:23)= 0y FR(5):= 1; MAR:= x16yhs
SMIs ITRensble = 1

EX:= O3 AR:= Og AR(0):= ls ICe= Qg

comment IM(1)= 0s AR(O) # AR(1)

MAR:= xliyl5s MCCy SIgy IC(5:21)= 0y IC(22)= 13 EX = b010; IR(1)= 1;

Ce Test Exp

SBi= 05 SB(2):= 1; MAR:= x12yi2; SMIs IM(0,2)= -1, IM(1,3:23)= 0O
MAR:= xQy27s SMI; SMIs SMIs IR(0,2)= O
FR(5):= 1; MAR:= x16yks SMTs

EXt= Qg SCei= Qg ICi= Qg
comment IM(2)= 1, SC{i1)= Sc(12)= O
MAR:= x17yls MCCy SIg IC(5:2i)= 03 IC(22)= 1; FX = 03 IR{2)= 0;

EXt= 0y SCi=m O3 SC(11):= 1; IC:= Og
comment IM(2)= 1, SC(11) # sc(12)s
MAR:= x1Tyls MCC; SIy IC(5:19,21,23)= 03 IC(20,22)= ~13 EX = bO10;

¢= O3 MAR:= x12y12; SMI,; IM(O)= 13 IM(1:23)= O; FR(5):= 13 MAR:= x16yl;
SMIs comment ITRensble = lg SCi= Oy SC(11):= 1; EX:= O3 IC:= O
corment IM(2)= 05 SC(11) & sC(12),

MAR:= x1Tyls MCC; SIs IC(5:21)= Os IC(23)= 13 EX = b0103 IR(2)= 1j
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Test WD Sig

e 0 e s e 0 s s o B $034 W

MAR:= x20y20 (Adder:= b1111000; Test WD Sign; lshlARconBR)

SB:= -1; SB(0):= Oy AR:=m O3 SMI; Testpoint 158D = 1

SBs= -1y AR:= -1y AR(-1):= Oy SMI; Testpoint 158D = O

SBs= -1y SB(O0):= Og AR:= Og AR(-1):= -1 SMI; Testpoint 158D = O
SBim ~1; ARtm -1y SMIs Testpoint 158D = 1

$

Test FD Sign

s 0 ot 2t s st T D 7 208

MAR:= x6yl (AEs= W(£r)(0:11)conOcon0s Adder:= b11110005 Test FD Sign)

SB(O):= Oy ARt= Oy SMIy Testpoint 158E = 03 Testpoint 158F = 1

SBi= -1y ARi= -1g AR(-1):= O3 SMI; Testpoint 1588 = 1y Testpoint 158F = O;

SBi= -1y SB(O):= Og ARs= Oy AR(-1):= 1; SMI; Testpoint 158E = 1; Testpoint 158F= 0
SBim -1; AR:= -1; SMIs Testpoint 158E = 0 Testpoint 158F = i

Divide Integer

FR(5):= 13 MAR:= x16yls SMIg
IC:= Oy MAR:= xkyO; MCC, PR:= b1111 11il; EXi= O

Insert the following Slang progrem in the W-registers.

Wo: wd w3 2 s code for wd is 23
Wi: Db 000001 000000 111111 000000
W2: b 00000C 110000 111111 111111
W3: b 000000 111111 01010%f 010101

SI; W2 = b 000000 110000 111111 111111
W3 = b 000000 111111 010101  010101g
EX = 010g
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T s A 5 0 VR S S S B PO B T M

FR(5):= 13 MAR:= x16yks SMIs

Insert the following numbers in the W-registers,

WO: b 011111 111111 111111 441141
Wi: b 111111 111110 000000  ©CO000
W2: b 011000 000000 000000 000000
W3: Db 000000 000000 Q00000 111111

FR:= O3 FR{0:5):= 52s FR(T):= 1y SBi= 63 MAR:= x2y8s MCICs
STy WO= 010101 010101 010101 010101
Wi= 010101 010100 111111 000010
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