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CONTENTS 
RE HOLE OO I 6 He OE GO A ON a La 

NOTATION COCCCOCOTHOEOCOOEHHEEEEOCOCESTHOOHHROHOOHOOESEEOREEECD 

INTRODUCTION ccccccccccccccccccccccccvcceveccceseccecvoroves 

BUS(0:23):= W( fr) cccccccccecccccccevecvocvcvccececeeccecece 

BUS(0:23): 12extW(fr)(12)corW(fr)(12:23) cocccccccccccocece 

BUS(0:23):= W(pre)s AR(-1:23):= BUS(0,0223) ccccccccecesceve 

BUS(0:23):= if index + 0 then W(index) else 0s 
AR(-1:23):= BUS(0,0:23) cccccccccecescccecovceces 

if -,FR(8) then AR(-1:23):= BUS(0,0:23) cccccccccccceecccece 

W(fr)(Os11): BUS(Os11) cccccesceccceccecercccecccecsececcce 

W( fr) (12:23):= BUS(12:23) ceccccccceccsccecccsccvccececccese 

W(fr)(0:23):= BUS( 0: 23) COCCHHEEHOECCOEHE OHH EEHECHEOCOHHOLOHEREE:. 

W(pre):= BUS(0:23)s BUS(0:23):= SB cecccccccceccsccavccceces 

SB(12:23):= BUS(12:23) ccccccccocccccccccccccvercecescsecene 

SB(O:11):= BUS(O211) ccvccccccccccccocccevevcccssrecsceccose 

SB(O211):= BUS(12:23) seccccccecccecccceccccccovssescosecoce 

SB(O:11):= 12extSBlO) cecccecccvceccccecccccccvcssscoseceese 

SB(O:11)s= 12extSB(i2) ceccccccccvceccccceccercccececceeeess 

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

BUS(0: 23): SextOconIC(5:22)conO ecercvecccccovvscecevcsecces 

ICz= BUS(5:22) ccceccccccccccccccccvcccscceseccceccesevevces 

BUS(0:23):= 12extOconSC(12:23) cecccccccccccecceccscccecsece 

SCr= BUS(11223) wccsccvcccvecesccccvcccesccescceceovcceccees 

BUS(0: 23):= SE(O:i1L)coml2extO ccccscecccccsccccvcccvccccccce 

SE( 0:13): BUS(0:11)conOcon0; SB(0:11):= 12extSB(12) eeccces 

BUS(-1:23):= AR(-1:25) ccccceccccccccsccecccsccoceccceceoese 

BUS(0:23):= if EX(21)= 0 then AE(0:11)coni2exto 

else AE(0:9,9,9)coni2extO ccccceces 

AE(0:13):= BUS(Osi1)conOcond crccccccccccccccsevsceccecescce 

BUS(0:23):! BR ecccccccccccccecccecesescecoccccccecesoseceee 

BRt™ BUS(0:23) cccccccccccccccccvcccsecscceccecesesccceceeons 

BUS(0:23):= -2 @eeeeeceneeooe cee oeoeeoceaceseeeeeoaseeeeeeerseoteoeneeese 

BUS(0:23):= 12 woe wererororesosoaresnaossorareresoasHosssens 
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BUS(Orit)ss Og BUS(12: 23) se ~2048 COCOECECEECEEROEROHHEOEROOOES 13 

BUS(0: 23 )e2 1 CHO]PEEHEOEHOOCHOCEOEOOTEOHECECEREETHOCOHCEEHEEESOHE 13 

BUS(0: 23) :2 -i COCOECTCHEHOCHOCHOHHEEHOEHEHOHECESCHELESCHEOHOCEOHHEHEOHOECE 13 

BUS(0:23)s= 48 COHOTHOHEEHEEHEECEHEOHOOOHEHEOREEOHHEH OH AOEEOES EE 13 

BUS(0: 23) :# 6 CHEESE ECEHOHEEEHOTOEESEOHOCOEOCECOCOOE OHH EEOHEEEE 13 

BUS( 0:23) se 25 SCCECCHCSHOSHCECHEOHSKTOHESHEOCSSESCCHHEEBESECECOCHRECHEHHEEHE ih 

BUS(0: 23) := 35 FCCOHECEOCOEE HEHEHE HEHOOEECOCHEHOHEEEEECOCHFOOSEEEEE 1h 

BUS(0235)2= 2 ccccccccccvcccccvcceccvsesorsovcessscoceecesos i4 

HX(21:23):= BUS(21:23) ceccecccccccccceccvcccccevcescoccccese 44, 

@ BUS(0:23):e: 2lextOconEX cecceccscvccccveccccccececcecceccceee ih 

BUS(0:23):= BEconl2extO coccccecccceccececccuccovescceccecoee ik 

BEr= BUS(0211) cocccccccccececvcceccccsccecccccsesceoeescuces 15 

FRi= BUS(O:11) ccccceccccvccvcccecevcccccccccccecsvececceccece 45 

BUS(0:23):= 16extOconPR eecoecvceccecccccccccccecsoscvccoecece 15 

PRr= BUS(17:23) coccccevccccccccvccecceecscceccescccccecseces 15 

PK: BUS(21223) cocceccecccvceccccceccccesccccessccorecesecoe 15 

BUS(0:23)s= QlextOconPK cocccecccccecoceccccccocesecsevcecces 16 

IM(1:23): SB(1:23) ccccccccccecccvccccecccvccccuccscececence 16 

BUS(0: 23 )s= IM cccecccccccccoccecssescecerseccenvcercercececes 16 

TR(O)s= 1 coccccccccccccccvcvcccvcccccvecceccecesvecccececece 16 

MModet= PROTECT ccccecccevececccecsescecccesececceseorvececes 17 

@ BUS(-1:23)s= AR(-1:22)conO cecccceccececccccccccccevecccecees 47 

ICs IC + 1 cccccccccesccccccccececececceseceoeseceeseceseres 17 

if AR >? O then IC:= IC + 1 ccccccccccccccccscorcsescceccecces 17 

if AR(-i)= 1 then IC:= IC + 1 cccccccovcceccececcscscecoeecee 417 

if AR = O then ICs= IC + 1 ceccccccccsevccccoccececsceccesos 418 

if AR + 0 then IC:= IC + 1 ccccccccccceccccccvcccsosceccccere 18 

if -,PROTECT then ICs= IC + 1 cccccecccccccccccvecoecccoceecs 18 
SCre SC + i SEOSHSOCHEEHEOSHKEHREECOSHESCECESHOECHEBRESCHCECCOSSCHSHESCECSHESEEOCTELEHE 18 

SCr:= SC - 4 CHOSHSOCHESCHSHEEESEHSHOHOHSHEHHSHEHKDESCHSSEHOSCHEHESOGCEOHEEGSHEHEEAEEEEE 18 

FX(22,23):2 DO ceccevccece ser es oe Cee OES OO EEE E SEO OEOHSEOED ESO DE 18 
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ASHY SF ccoceeeccccccecvecveceeeseveesoevcevecevececscecesvees 

Lshr BF ceocescccvvccccccccvcceccccececeecceseceecrscceeeecsns 

ISH] AF cecccccccccvccccecvcccocercccccescceeceececoeeeceoeve 

LEHL ARCONBR ccccccccovcevcccccscccoesceccenceseccssscecvvess 

AShr AF ccovcescvceccvscecsercesvecvesececesecaereceseeeevcoes 

ashr ARCONBR ecccocsccoccnrccccocceceeccce sececeeeeeeeeeseecee 

Lshr ARCONBR ceccceaccccccen creer s cose se ocneeenrecueeesceeaee 

TiRenable:s Fr(5) PRET OOEHCEOHOEEHHEOEEHEHEEREELCOLEOREHEEZECE 

Read Instruction, Read Data, Read Split, Split Write, 

and Double ecees 

Test Integer, Test Shift, and Test Exp. seccovceccceesesscer 

Test WD SIGN ccocecccvcoccn see oreer eco oe orsececereserescecss 

Test FD Sign CHOCO EEOHEHE SLE SELEHOHEEEEEEHOOHEHEESHHOEEECELEE 

Divide Integer ceococccccececce sos ev eeceseesceeerereeeescones 

Divide Floating ccoccceccsceccccececreeseveecocesocaconeroeces 

TABLE 1 coccccceccccecccccesecevceeccccoceeccececossssorcecoe 

TABLE 2 covccccccecescees eee es cee ce es esos eee cee eceecesceesees 

TABLE 3 SOCCECCHCHEESCSHESCHEHOSCHSEOCEBR SECT SCHESOHEHSHESEKGCECSCHSSeHKSSeeeegceeseeceeod 
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NOTATION 

SMI Activate the Single Micro Instruction pushbutton on 

the Technical Control Panel. 

SI Activate the Single Instruction pushbutton on the 

Technical Control Panel. 

NOC Activate the MAR COMPUTER CONTROLLED pushbutton. 

Xie Y¥ Set X equal to Y-. 

X2x¥ If the test is correct X should be equal to Y. 

X:= -1 Set X equal to all ones. 
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The testpatterns for almost all micro orders are collected in this 

paper. The only exceptions sre the input/output , interrupt, and the 

adder micro orders, ~ more specificeally: 

IO Phase A 

I0 Phase B 

Io Timing 

Test TO 

BUS(0:25):= IO Data 

BUS(0:23):= 18extOcontTTRn0(18:22)con0, IR(ITRno):= 0 

BuS(0:23):= IR 

s= IR a -,SB 

Add, Sub, AddE, SubE 

Carry 24, Carry 36 

BUS(0:23):= SUM(~1:23) 

AF(-i:37)s= if -,MC(10) then SUM(-1:37) 

else SUM(-1:35)conCcon0 

BUS( 0: 23)s= 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 4000 COMPUTER. 

Each micro order is tested in a separate section, and the operator must 

not diverge from the test schedule. 

VB702



20 rth me ett st et wes a a me se eh eee wate eat airy ae 

MAR:= x3yi5 (SB:= W(fr)) 

SB:= -1; W(1):= W(2):= W(3):= -1, 

W(O):= O; FR(6,7):= O; SMI; SB = 0; 

W(O)s= -1; SMI; SB = -1, 

W(i)s= Os FR(6,7):# ts SMI: SB = Os 

W(1):= -1; SMI; SB = -1; 

W(2):= Os FR(6,7):= 2; SMIz SB = Os 

W(2):= -15 SMI; SB = ~1; 

W(3)s= Os FR(6,7):= 3, SMIe SB = 0; 

W(3):= -1s SMI; SB = -1; 

08 er me wae et GONE i Se EE WT A LOY OR cm SE eet ESE a ONE OG os A I HD AO OY th a OS em Aen SEM et nd nd mw out 

MAR:= xi7y5 (SBr= 12ext W(fr)(i2)conW(fr)(12:23)) 

SB(0:12):= 

W(O):= 

W(0):= 

W(1)s= -1; 

W(i):= 

W(2):= -1; 

W(2):= Os 

W(3)s= -1; 

W(3):= 0; 

mis 

Oe a oe er ne sete ae a ee ee wat aan were “Te sta ot te we et ats OR eet ld ED Aan SOC PE RD cm a HD wt HO a kD et cs ey 
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Os FR(6,7):= Os 

1s 

¢ FR(6,7):= 1s 

FR(6,7):= 25 

; FR(6,7):= 33 

MAR:= xO0y22 (AR:= Wa(pre)) 

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

W(O0):= Os 

W(O):= 1; 

W(1):= 0 

W(i):= -1; 

W(2):= 0 

W(2):= -1: 

W(3):= 03 

W(3):= -1; 
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FR(6,7):= 1 

FR(6,7):= 2 

FR(6,7):= 3 

FrR(6,7):= Os 
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 ; SMIs 
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AR 

AR 

3; SMI; AR 

AR = -1- 

° 
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SMI s 

-1; SB(13:23):= O, W(1):= W(2):= W(3):= 0 

w(0)(12): 

wW(0)(12): 

w(i)(12): 

W(1)(42): 

w(2)(12): 

W(2)(12):= 

W(3)(42): 

W(3)(i2): 

SB(0:12)= 

SB(0:12)= 

SB(0:12)= 

SB(0:12)= 

SB(0:12)= 

SB(0:12)= 

SB(0:12)= 

sp(0:12)= 

0 

w
o
 SB(13:23)= 

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

SB(13:23)= 

SB(13:23)= 

SB(13:23)= 

SB(13:23)= 

SB(13:23)s 

~is 

Wt. 
3 



MAR: = 28y18 (AR:= if index be 0 then Wa(index) else 0) 

W(i)s= W(2)e= W(3)s= ~1s 

AR?= - 

AR$ = 

AR: = 

=
 W(0):= 

W(0):= 

W(1)s= 

W(i)s= 

3 W(2): 

W(2): 

3 W(3): 

; W(3):= 

6 
9 

g 
u 

a 

Os FR(10,11):= O; SMIs AR = 0s 

“1s SMIe AR = Os 

Os FR(10,11):= 1; SMI; AR = 03 
-is SMI; AR = -1s 

Os FR(i0,11):= 2, SMI; AR = Os 

m1; SMI; AR = -13 

Os FR(10,11):= 3, SMI; AR = 03 

-i SMI. AR = ~1s 

tn oe eee EA ASL Se 

MAR:= x4yi8 (AR:= 

AR(-1:11):= O; AR(12:23):= -1; W(O):= W(i):= -1; 

FrR(8):& 

FR(8): 

SMI, AR(-1:11)= 0; AR(12:23)= -1; 

= Os FR(10,11):= O; ARt= -1; SMI; AR = 03 

FR(10,44):= 1 SMI; AR = -1; 
3 

Oe ee ae ae Ae Oe ret aD et OE ee Ge TD ON OD ae a ce SONY a ne 

MAR:= xi7y20 (W(fr)(0:11):= 0) 

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

FR(6,7):= O; SMI W(0)(Oz11)= O; W(0)(12:23)= -13 | 

w
o
 

FR(6,7):= 13 SMI; W(1)(O:ii)= 0; W(1)(12:23)= -1; 

FR(6,7):= 23 SMI; W(2)(Orti)= 0; W(2)(12:23)= -1; 

FR(6,7):= 33 SMLs W(3)(0:14)= Os W(3)(12:23)s <1 

bai Siete Ah Siehaoe aetna ee Aaa sensei. anna 

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

SBr= 0; W(O):= W(1)2= W(2):= W(3)z= -1; 

FR(6,7):= Os SMI; W(0)(12:23)= 0s 

FR(6,7):= 1; SMI: W(1)(12:23)= Os 

FR(6,7):= 2 SMIs W(2)(12:23)= 03 

FR(6,7)2= 33 SMIs W(3)(12:23)= 05 
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W(tr)(0:23):= BUS(0:23) 
Om EOS COM OD nt, coer Oe LE US SY IS OE Me ED Mt FORD nL oO TD eR MEE Sa 

MAR:= xiy9 (W(fr):= SB) 

SB:= -1; W(O):= W(1):= W(2):= W(3)s= Os 

FR(6,7)s= O: SMTe W(O):= -1 

FR(6,7):= 1 W(i)s= -1, 

FR(6,7):= 23 SMI: W(2):= -1s 

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

ser ts Boe ao eek a we ed be CD wD HL LD HDD cee aa Ewe HS GEER HED HOO Ws cond GUO uD RE ED OOM SE AD OD RS 

MARs= xly2i (W(pre):= SB) 

W(O):= W(1)s= W(2)s= W(3):= -1; 

SBi= Os FR(6,7):= 1s SMI; W(0)= Os 

FR(6,7):= 2¢ SMI, W(i)= Os 

FR(6,7):= 33 SMI; W(2)= 03 

FR(6,7):= Os SMIs W(3)= 03 

SBss= ~1; FR(6,7):= 1: SMTs W(O)= -1; 

FR(6,7):= 2: SMIs W(i)= -1s5 

FR(6,7):= 33 SMI, W(2)= -1¢ 

FR(6,7):= O; SMI; W(3)= -13 

§B(12:23):= BUS(12:23) 
AO A SO HS HRD HD OE GD ls OE PD I ID TS OE 

MARs= xi6yi9 (SB(12:25):= AR(12:23)) 

SBi= -1,; AR:= 03 SMI 
? 

SBs= O; ARt= -13 SMI 

SB(O:1i)= -1; SB(12:23)= 0 

SB(O:11)= 0; SB(12:23)= -1 

e 
+ 

w
e
 

sB(0:11):= BUS(0:11) 
ee er eee 

MAR:= xi6y27 (SB:= AR) 

SB:s= -1; ARs= Os: SMIs SB = Os 

AR:a -1g SMI; SB = -1s 
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SB(0211)s= BUS({12323) 
SOF Re Ee RO NN EDL PR Nae NE SC ND A YO YD 

MARs= xt6y3 SB(O:11):= AR(12:23)) 

AR:= O; SB -1e SMT: SB(Osi1)= Os 

ARt= Og AR(23)s@ i: SMI; SB(0:10)= Os SB(il)= 1; 

ARi= O; AR(22):= 13 SMI: SB(O:9) = 0; SB(10)= 1s 

ARs= Os AR(2i):= 1; SMI; SB(0:8,10:12)= 0; SB(9) = 1; 

ARs= Oy AR(12):= 1; SMI: SB(1:11)= 03 SB(O) = 1s 

At eb at acd A mS fe SEN A EN DD BED th OL a ET HN ED 

SB(12:23)= 

SB( 12:23) 

$B(12: 23) 

SB(12:23)= 

SB(12: 23 )= 

MARi= x3iyih (sB(12:23):= SB(O:11); SB(O:11):= 12extSB(0)) 

SB:= -1; SB(O):* O: SMI; SB(O:12)= 03; SB(13:23)= -13 

SBr= Os SB(O)s= 1¢ SMI- SB(O:12)= ~ig SB(13:23)= 03 

SB(O:1ti):= 12extSB(12) 
0 0 Md AD AO PCE ES SP LE AOD RE OSD Mee TE UT OD pat ce a DE 

MAR:= x3iy20 (SB(0:141):= i2extSB(1i2)) 

SB:= O¢ SB(i2):= i; SMIy SB(O:12)= -1; SB(13:23)= Os 

SB(12):= O; SMIs SB(0:12)= 0; SB(i3:23)= -1; 

BUS(0:23):= 12ext0conSB(0:11) 
OR et 00 et a AT OE SO ARE A SS AE GT CY a SE OTT AO ED AO AED we RE 

MOR:= x3iyil (W(fr):= 12extO0conSB(0:11)) 

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

SB(O:11):= Os SMI: W(0)(0:411)= 0 

SB(0:10):= O; SB(ii):= 1, SMT; W(0)(O:1i)= 

SB(0:9,11)s= O; SB(10):= 1; SMI; W(0)(o:41)= 0 

w
e
 

we
e 

eo
 

jo
) ry 

3 

eee 

SB(isii):= O;  SB(O)s2 13 SMI; W(0){0:11)= 0 2 oe
 

$ 

20 et et wa Ht ON Nn el EME AE ORE SAR SD CE a) AR AR SO EE A nO? a OF WD Se 

MAR:= x4y1 (AR:# 6extOconICcon0) 

TC:= Os AR:= -1g SMI; AR = 0 
? 

W(0)(12:23)= 03 

; W(O)(4 

W(0)(12:21,23)= 0; w(o)(22)= 4 

2:22)= Os 

s W(0)(13223)= Os 

W(0)(23)= 1 

w(0)(12)= 4 

ICz= -1 AR(-1:4,23):= -1; AR(5:22):= Os SMI; AR(-1:4,23) = Os AR(5:22):= -1s 
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Pe et ed eh att YY WD ed wR SOD HD HARD wend ct 

MAR:= x2h4y25 (ICs SB(5:22)) 

SB:e -ls ICes QO: SMIs IC = 1s 

SBi= Os ICs# -1: SMT; IC = Os 

2A OF EO OLY HL AOD wnkD HA SY MEE NY BT WE) ON WOR LE ae TCT AE A ED COT CE HH SHE OD 

MAR:= x8y31 (ARs= 13extOconSC(12:23)) 

ARs= -is SCs= Os SMI: AR = Os 

SCs -1e SMIg AR(~i:1i)= 0, AR(12:23)= -1s 

SCs= BUS(11:23) 
ae wie ea ea YN LMI Ot HY 

MAR:= xly20 (SCse SB(11:23)) 

SBs= -1: SCs# O, SMI; SC = “1s 

SB:= Os SMI; SC = Os 

O08 wa EP Re wD AD Came OU ER MD H's AOE EO MD AE OD Ae DE RAR Em a eR a HE 

MAR:= xOy17 (SB(O:411)s= SE(O:11)) 

SB:= 0; SE:= -1; SMI; SB(Oz11)= -1; 

SE:= Os SMI; SB(O:411)= 0, 

AO Om ot Me cee ME NO EAD HER ERS ED A ABD Es EO ED EY EO OS SH a HOE ow es we REND AD RY PED SEND US SD ED AOD ND ER AED EE SY DT SE AO RY EE BO OT 

MAR:= x2y21 (SEs@ SB(0:11)conOcon0s; SB(O:11):= 12extsB(12)) 

SBre -13 SB(12):= 03 SH(O:41):= 0; SE(12:13):= -1, 
SB(0:12)= O; SB(13:23)= -13 SE(O:11)= -i; SE(12:13)= 0; 

SB:= O; SB(i2):= 13; SEz= -1, 

SB(0:12)= -is SB(13:23)= 0; SE = Os 

w
o
 

BUS(~1:23)s= AR(-1:23) 
SE A AD OO NP AO ED tS AL OE OM SO ED OD 

MAR:= xi6y27 (SB:= AR(0:23)) 

SBi= -1; AR:= 0; SMIy SB= 0 
3 

AR:= ~1; SMI; SB = -1 

w
e
 

e
o
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MAR:= xi6y22 (W(fr)(O:11):= if EX(21)= 0 then AE(O:11) else AE(0:9,9,9)s 

W(fr)(12:23)s= Sc(12:23)) 

EX(21):= O; FR(6,7)2= O03 AEz= Os AR(9):= 1; 

W(O):= -1; W(0)(9):= Os SMI W(O)(0:8,10241)= 0, W(O)(9)= 4s 
EX(2i):= 1s SMI; W(0)(0:8)= 03 W(0)(9s11)= -15 

EX(21)s2 Og AEt= -1¢ AE(9):« Os 

W(O)s= Os W(0)(9)s= 43 SMT; W(0)(O:8,102411)= -1; W(0)(9)= 05 

EX(21):= 1¢ SMI; W(0)(0:8)= -1¢ W(O)(9:41)= O¢ 

“e
o 

0 WO AED bY ES AA ODE HE NSE Gk A OR a NG I DN ES HY MHD 

MAR:= xlty23 (AE:se W(fr)(0:11)con0cond) 

FR(6,7):= O¢ W(0)(12:23):= -1¢ 

W(0)(Os 41) :2 O; AE:= -1; SMIs AE = Os 

W(0)(Or2i): wis AE(12:13)s= -1s SMI; AE(Os11)= ie AK(12:13)= Os 

BUS( 0: 25 ):= BR 

MAR:= x28y28 (AR:= BRa) 

ARis Os; BR:= -1; SMI; AR = ~ls 

BRes O03; SMIs; AR = Og¢ 

(et 0 nO aoe om mh a Sent Oe aN EO Maes BY ND 

BR:= -1; SBs= O; SMI: BR= O 

SMT: BR = -1s 

Ar a fae Re toe sete OD et OSD OE Hee wate mt 

MAR:= xOy2l (ARs= -2) 

AR(~1:22)= -1, AR(23)= 03 

ARs= -1; SMI; AR(-1:22)= -1; AR(23)= Os 

no
 

w
e
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BUS(0:23):2 12 
0 ee toe ett ee caw aU a AE HD AE ed ve) 

MAR:= xly2l (SBs# 12) 

SB(0:19 ,22:23)= O; SB(20:21)= -1; 

SB:= -1: SMIs SB(0:19,22:23)= O; SB(20:21)= -1s5 

BUS(0:11):= 0; BUS(12:23):= -2048 
HD Ont GO Hae An Heh ME CL NT YH AE a le nL HON Lek HOD MONE RO ANE RED HO “ACOH OE ay HE ACY HOE HL DA etd, 

MAR:= x28y20 (W(fr)(O:11)s= 0; W(fr)(12:23)s= -2048) 

FR(6,7):= Os W(O)s™ Os SMTs W(O)(0241,13:23)= O; W(O)(12)= 1s 

W(O):= -13 SME; W(0)(0:11,13523)= Os W(0)(12)= 1s 

BUS(0: 23): 1 
28 000 ate ne te 600 eb aie OE HO aE 

MAR:= x2hyi2 (AR:= BR + is: Adders= b 11411 100) 

AR:= Os BRt= O; SMI: AR(-1:22)= O: AR(23)= 15 ry 
? 

BUS(0:23):= -1 
ee ed 

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

FR(6,7)s= Os W(O)s= Os SMIs W(0)= -1; 

BUS(0:23):= 48 
AOD east aoe ane ne ene ae SA OED aD He OE ek 

MARs= xi7y30 (BR:= 48) 

SMI; BR(0:17 ,20:23)= O; BR(18,19)= -1; 

BRi= -1; SMI; BR(0:17,20:23)= O; BR(18,19)= -1s 

BUS(0:23):= 6 
ee eed 

MAR: x9y16 (BR:= 6) 

BR:= O¢ SMI 
9 

BRs= -1s SMI 

BR(0:20,23)= O: BR(21:22)= -4; 

BR(0:20,23)= Os; BR(21:22)= -1s 

w
e
 

a
e
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~ th . 

BUS( 0: 23):= 23 
00 eek oe se ls ch ee mk GoM RE CON I Le tet 

MARs= x17yi8 (SBs= 23) 

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

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

w
e
 

BUS(0:23)2= 35 
So om acre cee He tok St A net HO 

MARs= x20yO (AR:= 35) 

ARi= O03 SMI: AR(-1:17,19:21)= O, AR(18,22:23)= -1; 

ARs= -1; SMT; AR(-1:17,19:21)= 0, AR(18,22:23)= -1; 

BUS(O335)se= 2 
ee ee ee ee 

MAR:= xOyi9 (SBr= 2) 

SBi= Og; SMI; SB(0:21,23)= O; SB(22)= ~1; 

SB:= ~is: SMIz SB(0:21,23)= O; SB(22)= -1; 

SO ee ae ae Snot a SO a AEE te RE GE DD eo eS UD OE A 

MARs= x3iy2h (@xX(21:23)s= SB(21:23)) 

SB(0:20): -1; SB(21:23):= Os EXs= -1s SMI; EX = Os 

SB(21:23):= -1; SMI; EX = -1¢ 

BUS(0:23)i=_2lextOconEX 

MAR¢= xi7y9 (BR:= 2lext0conkx) 

FXt= Os BRs= -1s SMIs BR = 0; 

EX:= -1s SMI; BR(0:20)= 0; BR(21:23)= ~13 

BUS(0:23):= BEcon12exto 
OER Oe tT A ED GN AE SED NEN HOD NO ME LOD EN tO GED Oe AE ATO HE 

MAR:= x31yi8 (SB(0:11):= BE) 

BE:= -13 SBs= Os SMI; SB(O:1i)= -1s; SB(12:23)= Os 

BEs= Os SMI: SB = Os 3 

VB702
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SO 8 wn eH we ed OP MN USD NEY Sa 

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

SBis ~1ls Bite Os SMIs BE = ~1s 

SBs= Og SMI; BE = Ov 

Ce I ED ne a HO MS Dm 

MAR:= x2hy7 (FRs= SB(O0s11)) 

SBi= ~1¢ FRe= O: SMT; FR = ~1s 

SBi= Os SMT: FR = Og 

BUS(0:23):= 16extOconPR 
(GO S20 OY Ah TSE AOSD ee Ca ED SO ch SED HON oa mT an aE SEL wm te 

MAR:= x3yl10 (AR:= 17extOconPR) 

PR(1:7):= -1; AR:= Os SMI; AR(-1:15)= O; AR(16:23)= -1; 

PR(i:7T)s= Os SMIs AR(-1215,17:23)= 0, AR(i6)= 4 & 
3 

PR:= BUS(17223) 
0 Ort 0 OP et OD OO 2S a aD RD ae eR a ee 

MARs= x3iy21 (PR(i:7):= SB(17:23)) 

SBi=s -1s PR(i:7):= Os SMIs PR = -1s 

SBs= Os SMIe PR(O)= 1; pr(is7)= Os i 

3 

PK:= BUS(21:23) 
AD ao Ga OE ane ae ems we ss nee Hed Oe ee ae 

MAR:= xi6yi4 (PK:= W(fr)(21:23)) 

FR(6,7):= 0; W(0)(0:20):= -1; 

W(0)(21:23):= Os PKs= -13 SMI; PK = 0; 
3 

W(0)(21:23):= 1; SMIs PK = 1s 

W(0)(21:23):= 2s SMI: PK = 23 

W(0)(21:23):= 4s SMIs PK = he 
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BUS( 0:23): 2iextOconPK 
<P 7D em ao Re te ar oR SND A VERS HR Pe AE Mh WoT ORD fa SOD Se OTS HD 

MAR:= xlyid (W(fr)s= 21ext0conFK) 

FR(6,7):= Os 

W(0):= -13 PKs= -1, SMT, W(0)(0:20)= 0 

s= is SMI: W(0)(0:20)= 

PKs = 

PKi= 

2¢ SMIs 
? 3 

he SMTe 
? > 

TM(1:23)s= SB(1:25) (EO OO 8 A He NE AO EE ON COD A TE HN RD 

MAR:= xi2yi2 (IM(i:23):= SB(1:23)) 

SB(1):= 1s 

SB(O):= 1s 

BUS(0:23):= IM 

& SB:= -1e 
5 

MAR: = 

vB7 02 

x9y27s 

MAR:= xdly31s 

00 eat soe 

(AR: = 

s MAR:= xl2yl2; 

MAR?:= 

MARs= xi2y12; SMI; 

O; MARi= SMI 

SMT 
$ 

SB(23):= 1; SMIs 

s SB(22):= 1; SMI; 

SB(21):= 1; SMI; 

SMT 

SMT s 

IMa) 

xByl2s 

xByl2s 

(mR(0):= 1) 

SMT 

SMT, AR(-1,0)= -1; AR(1:23)= Os 

~ 16 - 

@ 3 W(0)(21:23)= ~15 

O; W(0)(21:23)= 

W(0)(0:20)= O: W(0)(21:23)= 

W(0)(0:20)= O- W(0)(21:23)= 

oe
 

& 
9 

IM(1:23)= Os 
3 

IM(0)= 1s 

M(is22)= Os IM(0,23)= -1s 

IM(1:21,23)= Os IM(0,22)= -1; 

IM(1:20,22:23)= Os IM(0,21)= -1; 

IM(2323)= 0; 

IM(i:23)= Os 

IM(0,1)= -1; 

IM(O)= 13 

I™M(O)= i; IM(1:23)= Os 

wo
e 

IM = ~1¢ 

AR = =1¢ 

w
o
 

SMI; IR(O)= 0; 

SMI; IR(O)= 13



~ 17 - 

MModes= PROTECT 
Pe a te ts et aT mE ONE A a wD On He 

MAR:= xi6éy4 (MMode:= PROTECT) 

PR:= b 1000 0000; PK:= Og SMI; MMode = 1s 

PK:= 7: SMI: MMode = Og 

Ce deatteteenteetenteaieneakeneterke teat phedeedieke dee 

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

ARs= -13 SMI: AR(-1:22)= ~1, AR(23)= 03 
ARi= Os SMI: AR = O; 

o>
 

ICs=s IC +1 

MAR:= xky& (IC:= IC + i) 

The testpatterns are specified in TABLE 1. 

if AR > O then ICs= Ic + i 
$OP ae AO en I ae ce a EE TR A ET EN OS 

AR:= Os; ICz:= O; SMIs IC = O03 

ARi= 1s SMI Ic(5:21)= Os Tc(22)s 1s 

if AR(-1)= 4 then ICs= IC + 1 
GOP ts OY OO SRD HOD OOO at NE AAC CE ED OR A NY EY RD a DOT AP OE AO SRR OO RD mY RO 

ARs= Os ICs= Os SMI; IC = Os 

ARs= -1s SMI; IC(5:21)= 0, IC(22)= 1; 

VB702 
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if AR = 0 then ICs= Ic + 4 00 eee ore ace ee He tk Be tat ant ent con 

MARs= x26y29 (if AR # 0 then ICre IC + 1) 

ARs= -1; [Css Os SMT: IC = Os 

ARt= Os SMT: IC(5:21)= Og IC(22)= 1, 
3 

if AR & 0 then IC:= IC + 1 
PP AY R00 EY AD RAT oP ERY EER! HD A A CT NE NS ET a EON at KaLE ER oD AD HO OR 

MAR:= x28y31 (if AR + 0 then ICs= IC + 1) 

ARs= Os ICs= Os SMT; IC = Os 

ARs -1s SMT: Ic(5:21)= Os 1c(22)= 1s 

O
O
 

0 Oe OH A 8 we A NT OR OD SEY HE MED ON HED MeO RD HN lh AD OH HORS HR ne RE 

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

PR:= b 1000 0000; 

PKs Og ICs= Og SMI: IC = Og 

PKs 1; SMI; IC(5:21)= Os IC(22)= 13 

w
o
 

20 ee ee at so cat oar emt ot wid mr 

MAR:= x20y28 (SC:= SC + 1; SB(O:11):= SB(12:23)) 

The testpatterns are specified in TABLE 2. 

oo eas ar oe ek we ese ak ae Ee See 

MAR:= x4yi9 (SC:= Sc - 1) 

The testpatterns are specified in TABLE 3. 

EX(22,23):= 0 
HOP ee Oe MOO ae et a Oe cee OS em ee ome 

MAR:= x2y2k (EX(22,23):= O3 ARs= -2) 

EX(21:23):= -1g SMT; EX(21)= 1; EX(22,23)= 0s 
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S60 mn at st a cd 8 

MAR:= xOyk (ashr SF) 

SB:= O; SB(1):= 1; SE:= O; SMIs Continue to depress SMI until 

SBeonSE = 0. Observe for each step that the single 1 bit is shifted 

correctly. 

SBi= Os SB(O):= 1; SEs= O; SMI; SB(O:1)= 1; SB(2:23)= 0: SE = Og 

MARs= xiy7 (1sehrBF) 

BRi= Os BR(O):= 1; BEz= O; SMI; Continue to depress SMI until 

BReonBE = 0. Observe for each step that the single 1 bit is shifted 

correctly. 

et oO sens ats sees 00d) 

MAR:= x3ly25 (Adders= b 1111 000; 1shl AF) 

AR:= Og AE:= Og AE(13):= le SMIs 

Continue to depress SMI until AF = 0. Observe for each step that 

the single 1 bit is shifted correctly. 

ishl ARconBR 
er 2a em ne aes cao ae em end et ee me 

MAR:= x6y15 (Adder:= b 11411 000; 1shl ARconBR) 

:= QO: BRr= Os BR(23):= 1: SMI; 

Continue to depress SMI until ARconBR = 0. Observe for each step 

that the single 1 bit 1s shifted correctly. 

ee SR EO se watt om 

MARs= xl2y16 (Adderz:= b 1111 000; ashr AF) 

ARt= Os AR(1):= 1; AE:= O: SMI; 

Continue to depress SMI until AF = 0. Observe for each step that 

the single 1 bit is shifted correctly. 

AR:= 0; AR(-1):= 1; SMI; AR(-1,0)= -1; AR(1:23)= Os 
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ashr ARconBR 
AA eal, ACE oc aR OT we NY at 

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

AR:= Og AR(i):= 1; BRe= O03; OMI, 

Continue to depress SMI until AF = 0. Observe for each step that the 

single i bit is shifted correctly. 

AR:= O; AR(-1):= 13 SMI; AR(-1,0)= -13 AR(i:23)= Os 

Lehr ARconBR 
AO Wed seh A HEY Ha MS Md AD cE ee 

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

ARs= Og AR(-1,O)s= -1, BRe= Og SMI AR(-1:0,1:23)= O¢ BR = Os 

Continue te depress SMI until ARconER = 0. Observe for each step that 

the single i bit is shifted correctly. 

TfRenables= FR(5) 
(mw tnd em et Ay nD AY SE Ht a OE MD OA UE NO 

SBs= O3 MARs=# xi2yi2;: SMI; cownent IM(1:23)= 03 

MARt= x9y27; SMI; IR(O)= 0¢ 

FrR(5)s= 1: MARs= xiéyls SMI; comncnt ITRenable = 1. Testpoint 1892; 

MARi= xtyOs MCC; SMI; MAR = xltyO or xbyi; 

MARi= x3iy3i,; SMEs IR(0)= 15 

MAR:= xlyO; MCC; SMIzg MAR = xly16 or xby17; 

FR(5):= Os MAR:= xiéy4: SMIs comment IfRenable = 0; 

MAR:= xltyOs MCCs SMI: MAR = xkyO or xyls 

VB/02



Read Instruction, Read Data, Read Split, Split Write, and Double. 
ee come nse ean, eae rat 29 scateen aie teatieeateatetdemnietanden hieatentaesteerko leaker etantendanke Eedeakedeadeaie tetedoatkediate te 

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

the micro command Read Instruction. 

FR(5)s= O: MARs= xi6y4; SMT; comment Itr = 0. Testpoint 189K: 

SThdess 0 

comment Testpoint 507A. SThde becomes O by making a short circuit between 

testpoint 510L and 0 volts 

W(O)s= W(1):= W(2):= W(3)s= -1, PB(O):= PB(i):= PB(2):= PB(3):= -1; BRes 1s 

MARse xltyOs 

ICs= Og FRe= -1s SBi= -1e PKse -1s 

W(O)conPB(0):e SBeonPK:= W(0)conFB(O); FRs= W(0)(0:11)¢ 

W(0)conPB(0):= O: PB(O)(2):= 1; SMIs SBconPK:= WlO)conEBCO)s F Free W(0)(0241)s 

W(O)conPB(O):= O3 PB(O)(1):= 1; SMI; SBeonPK:= W(0)conPB(O)s FRr= w(0)(0: Li}: 

W(0)conPB(0):= O; PB(O)(0):= 1s SMI; SBconPK:= wlo)eonkB(0), # FRi= W(0)(0:41)s 

W(O)conPB(O):= 0; W(0)(23):= 1: SMIs SBconPK:= W(0)conPB(O); FR:= W(0)(0:11); 

W(O)conPB(O):= O; W(0)(22):= 1, SMIs SBconPK:= W(0)conPB(O): PR:= W(O)(O211); 

2 
O
o
 al
 

w
e
 

w
e
 

a 

W(0)conPB(0):= Os W(0)(O):= 13 SMI; SBconPK:= W(0)conPB(O); FR:= W(0}(O:11); 

W(O)conPB(0):# -1: 
9 

ICs= i; FRs= -1; SBrw -1e PKi= -1s 

W(i)conPB(4):= Os SMI; SBconPK:= W(i)conPB(1); Frr= W(1)(0211); 

W(1)conPB(1):= 0; PB(1)(2):= 1; SMI; SBeonPK:= W(1)conPB(1); FR:= W(4)(0:11); 

W(1)comPB{i):= Os PB(1)(1):= 1, SMI; SBconPK:= W(t)eonFB(1) 5 F mee ees 

W(1)conPB(1):= 0; PB(1)(0):= 1, SMI; SBeonPK:= W(1)conPB(i); Fr:= W(1)(0211); 

W(4)comPB(1):= 0; W(1)(23)s= 13 SMI; SBeonPK:= W(1)conPB(1);: PR:= W(1)(0:11); 

W(1)conPB(1):= 0; W(1)(22)s= 1; SMI; SBconPK:= W(1)conPB(1); FRe= W(1)(0214)s 
? ? 

e
o
 

w
e
 

W(i)conPB(i):= 0 

W(i)conPB(1)s= -1; 

W(1)(0):= 1; SMI, SBconPK:= W(1i)conPB(1); FR:= W(1i)(0211)s 
3 e

o
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ICr= 25 FRie -t, SBrm -15 Pkr= -1; 
W(2)conPB(2):= 0; SMI; SBconPK:= W(2)conPB(2)s 

W(2)conPB(2):= 0; PB(2)(2):= 1; SMIs SBconPK:= W(2)conPB(2); 

W(2)conPB(2):= O; PB(2)(1):= 1, SMI; SBeonPK:= W(2)conPB(2); 

W(2)conPB(2):= 0; PB(2)(0):= 1: SMI, SBconPK:= W(2)conPB(2)>s 

W(2)conPB(2):= O; W(2)(23):= 1; SMIy SBconPK:= W(2)conPB(2)s; 

W(2)conPB(2):= O; W(2)(22):= 1, SMI; SBconPK:= W(2)conPB(2); 

O
@
 

W(2)conPB(2):= O¢ W(2)(0)s= i; SMI SBconPK:= W(2)conPB(2)s 

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

IC:= 3¢ PRe= -1s SBs= ~ls PKs= ~1s 

W(3)conPB(3):= Os SMI; SBconPK:= W(3)conPB(3): 

W(3)conPB(3):= Os PB(3)(2):= 1; SMI; SBeonPK:= W(3)conPB(3) > 

W(3)conPB(3):= Os PB(3)(1):= 1 SBconPK:= W(3)conPB(3)s 

W(3)conPB(3):= Os PB(3)(0):= 1 SBconPK:= W(3)conPB(3)s 

W(3)conPB(3):= 0; W(3)(23):= 4; SMI, SBconPK:= W(3)conPB(3): 

W(3)conPB(3):= Os W(3)(22):= 1; SMIy SBconPK:= W(3)conPB(3)s 

W(3)conPB(3):= 0; W(3)(O):= 1; SMI: SBconPK:= W(3)conFB(3); 

W(3)conFB(3)s= -1; 

Be Check the influence of Interrupt. 

MARs= x3iy31; SMI; TR(0)= 1s 

sx W(2)(0211); 

FRie W(2)(0:41)s 

FRs= W(2)(0241)s 

FRi2 W(2)(0211)s 

FRe= W(2)(0:41)¢ 

FRr= W(2)(0s11); 

FRr= W(2)(Os41)¢ 

Frs= W(3)(041)s 

s= W(3)(0241)s 

FRe= W(3)(0211)s 

FRe= W(3)(0241); 

FRie W(3)(0:41); 

Res W(3)(0211)s 

Fri= W(3)(0211)s 

FR(5):= 1s MARs= xi6y4s SMI; comment Itr = 1. Testpoint 189F; 

FRE Os ICs= O03: W(O)conPB(O); SBconPK:= -1; 

MAR:= xy0O; SMI; SBconPK & -1; 

FR(0:5)s= 93 MARs= xttyO: SMI; SBconPK = 03 

VB702



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

s= Og W(O)s= W(1):= W(2):6 W(3):= ~1,e SBr= 0; PKt= -1;3 

PB(O):= Os PB(1):= is PB(2):= 

2@ Os MARt= xSyO3 SMT; SB = 

SBi2 23 MAR¢s xdy03 SMI 

SBse 4s MAR¢= x3y03 SMI 

SBi= 6: MARs= x5y0s SMI 

w
e
 

; SB 
SB s 

SB = 

w
e
 

2: PB(3):= 4 

~ls PK = Os: 

-ls PK = 1s 

~ls PK = 23 

~1: Pk = he 

3 

FR = Oc 

FR 

FR 2 Og 

FR = Og 

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

FRee O; W(0):= W(1):@ W(2):= W(3)s= -1¢ SBr= 0 

PB(O):= O; PBC): 1, PB(2):= 2¢ PB(3):= 4, 

Ree Og MARs= xy 10s SMT, SB 

BRi= 2¢ MARs= x/ty10; SMI; SB 

BRr= 4; MARs= x4y10; SMI; SB 

BRs= 6; MAR:= x4y10: SMIs SB 
? 

s& 

ea 

ro 

aS 

~ls PK = Os 

~ls PK = 1; 

-1; PK = 23 

wis PK = hs 
3 

o
h
 

Pkre <1; e 
3 

FR 

FR 

FR = Os 

FR 

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

FRr= O; W(O):@ W(1)s= W(2):= W(3)s= -1; SBr= Os PKi= -1; 

PB(O):= O; PB(1):= 1; PB(2):= 

SBs= Os MAR: = 

SB:= Os PKs= -1; MARs= 

SB= 2s MARss 

s= O; PKt= ~1s MARs= 

SB:= he MAR: 

SB:= O; PKs= -is MARi= 

t= 63 MAR? = 

SB:= O: PKis -is MAR?= 

VB702 

xOy303 

xl6y8; 

x0y503 

xi6y8s 

xO0y30¢ 

x16y8 5 

xOy303 

x16y8 > 

23 PB(3):= 4; 

SMI; SB # -1s 

SMI: W(0)= Os 

SMI; SB = -1s 

SMIs W(1)= 0; 

SMI; SB = -1; 

SMI W(2)= Os 

SMI; SB = -1s 
3 

SMI, W(3)= 0s 

w
e
e
 

PRi= -1s 

PK = Os FR @ O¢ 

PB(O)= -15 

PK = IRs FR = 03 

PB(1)= -1; 

PK = 2: FR = Os 

PB(2)= ~1s 

PK = 4s FR = 03 

PB(3)= -13



~ 23 - 

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

Re= Og W(O):= W(1)s= W(2)s= W(3)s= -1¢ SBs= Os PKs= -1s 

PB(O):= Og PB(1)sm 1; PB(2):= 25 PB(3):= by 
SBs= Og MARt= x5yOs SMT: SB = -1s PK = Os FR = Os 

SBi= 23 MARs=# xdyOg SMI: SB = -1s PK = 1: FR = Os 

SBs= 4e MAR:= x3yO3 SMI; SB = -13 PK = 23 FR = Os 

SB:= 6; MAR¢= x3yO; SMI; SB = -1; PK = 4: FR = O3 

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

PRe= Os W(O):= W(1):— W(2)s= W(3)s= ~i¢ SBre Oe PKis -1s 

PB(O):= Os PB(1):= 1 PB(2):= 2: PB(3):@ 4s 

BRe= O; MARs= xltylOs SMI, SB = -13 PK = Og FR = Oy 

BRr® 2¢ MARs= x4ylO¢ SMIs SB = -is PK = 13 FR = 03 

BRia he MARs= xlty10; SMI: SB = -i: PK = 23 FR = Oy 

BR:= 6; MARs= xhyl0; SMe SB = -1; PK & 4s FR = Os 

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

FRee Og W(O):= W(1)s= W(2):= W(3)s= -1; SBi= O03 PKs= -1 

PB(O):= O; PB(i):= 1; PB(2):= 2; PB(3):= 4; PRe= -1; 

SBr= Os MAR:= x0y30; SME; SB = -1; PK = Os FR = Os 

SB:= O; PKt= -1; MAR:= xi6y8; SMI; W(0)= 0; PB(O)= -is 

SB:= 2s MARs= x0y303 SMI; SB = -1; PK = 1Rs FR = 0s 

SB:= Os PK:= -1; MARs= xi6y8; SMI; W(1)= 0; PB(1)= -1; 

SB:= 4e MAR:= xOy30; SMI; SB = -1; PK = 23 FR = 0; 

t= Os PKr= ~1; MAR:@ xi6y8s, SMI; W(2)= 0; PB(2)= -1; 

SBi= 6¢ MAR:= xOy303; SMe SB = -i; PK = 4s FR = Os 

SB:= O: PKt= -1; MARs= x16y8¢ SMI; W(3)= 03 PB(3)= -1; 
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F. Check the selection of W-registers for Read Split Double ~- Split Write. 

It is only necessary to check for one W-register, for example W(3). 

FRe= Og SBie Og PRs= -1s 

PB(O):= 0; PB(1):= 1; PB(2):= 2; PB(3):= be PRi= -1 

BR = 6; MARs= x6y28~¢ SMI; PK = ke FR = Os 

PK:= -1;  MAR:= xi6ySs SMI; PB(3)= -1; 

6 
3 

e
e
 

G Check the word selection in core store. 

FR(5):= O03 MAR:= xi6yle SMIs comment Itr = 0. Testpoint 189F; 

ICs= Os MAR:= xlyOs MCC s 

Insert the following Slang program in the W-registers: 

WO: rs wd x3 0 ¢ code for rs is 25 

Wi: 1s w3 1s code for ls is 38 

Wee jl O $s code for jl is 13 

W3: 9 5 

Execute the program one instruction at a time by depressing Single Instruc- 

tion. Continue to store the contents of w3 wntil the shifted number in w3 

becomes greater than the available core store. For a 16K core store the 

last number to be stored showld be —_ 

w3:= b 00000000 01001000 00000000 

IC:= O; MAR:= xltyOs MCCs 

Insert the following Slang program in the W-registers: 

WO: rl w3 x3 O code for rl is 20 

o
O
 

Wi: ls w3 1s 

Wa: jl . 0 3 

Ws 9 3 

Execute the program one instruction at a time by depressing Single Instruc- 

tion. Check for each time the rl w3 x3 0 instruction is executed that the 

contents of w3 remain unaltered. Continue the program until the shifted 

number in w3 becomes greater than the available core store. 
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MAR:= xhy12:; comment Read Data Double; 

BRi= 9s SMI; SB = ERs 

Shift BR menually one position to the left: SMI: SB = BRs 

Shift BR manually one position to the left; SMI: SB = BRs 

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

core store, 

MAR:= xltyOs comment Read Instruction; 

IC(5:22):= 4s SMI; SB = 9s 

ICs= 9; SMI; SB = 18, 

Shift IC manually one position to the left: SMI: 

Shift IC manually one position to the left; SMI; 

ii ICx2s 

ICx2 8 
8 

i 

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

core store. 

H. Check the variable Fixed Address. 

PR?= b10000000; PK:= 7; MARs= xl6y4; SMI; MMode = 0s 
IC:= Os W(O):= O; PB(O):= 73 MARt= xlyOs MCC, SIs MAR = xOyOs MMode = 0; 

IC:= Os W(O):= 0; PB(O):= O; MARs= xlyO: MOC; SI; MAR = x31y31s MMode = 1; 
IC:= O; W(0):= Os PB(O):= 0; MAR:= xltyO; MCC, SI; MAR = x0yOs MMode = 1; 
IC:= O; MAR:= xlyO: PB(O):= O; PB(1):= 7; PB(2):= 0; MCC; 

w
e
 

Insert the following Slang program in the W-registers. 

WO: rs wS 12 ¢ 

Wi: rl w2 6 

W2s 

W3: 0 

w
o
 

w
e
 

SI; IC = 1s MMode = 1; SI; IC = 2: MMode = O03 SIs IC = 3; 

comment if IC = 1 then Fixed Address has erroneously been 1 in the execute 

part of the rl W2 6 instruction. 

VB702



~ 26 - 

de Address exceeds available core store. 

iC:= insert an address > storage capacity; 

MARs= xltyO: MCC: SIs IC = 1; 

SB:= insert an address > storage capecitys 

MAR:= xly8: ICs= 3; MCC; SI; IC = 4, 

Ke Check for illegal storing. 

ICi= 23 MARs= xltyOs PRs b10000000; PB(i):= 0; PB(2):= 73 MCC; 

Insert the following Slang progrem in the W-registers. 

Wis $ protected location 

Wei rs wd 2 ¢ unprotected instruction 

5 WSs -i 

SI; SI; IC = ig W1 = 0; 

Test Integer, Test Shift, and Test Exp. 

IC:= O; MARi= xlty0s PRi=e ~1s MCs 

Insert the following Slang program in the W-registers. 

WO: rs wi 12 

Wi: 8 

w
e
 

® 
3 

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

SB:= O; SB(1):= 1; MARs= xi2yl2: SMI: IM(O:1)= -1; IM(2:23)= 0; 

MAR:= x9y273 SMI; SMI; IR(0:1)= 0¢ 

FR(5):= 1; MARs= xi6y; SMI; comment ITRenable = 1. Testpoint 1892; 

EXs= O: SB:= Os ARs= Og ICs= Os 

comment IM(1)= 1, SUM(-1)= suM(O), Carry(0)= 0; 

MARs= xly73 MCC; SIs IC(5:21)= Os IC(22)= 13 EX = Os 

EXs= Og SBse -1; ARs= ~ls ICs= Og 

comment IM(1)= 1, SUM(-1)= SUM(0), Carry(0)= 1; 

MAR:= xly7; MOC; SIs IC(5:2i)= 0: IC(22)= 1; EX = bOOLs IR(i)= 0; 

EXs= Os ARs O3 AR(-i)s= 13 SBs= 0; ICs= 0; 

comment IM(1)= 1, SUM(-1) + suUM(O), Carry(0)= 0; 

MAR:= xly7; MCCs SIs 1C(5:19,21,23)= O¢ IC(20,22)= ~1; EX = bO10; 

EXs= O; ARs= O; AR(-1)s= 13 SBr= O¢ ICs= 0; 

comment IM(1)= 1, SuM(-1) ¢ sUM(O), Carry(0)= 0, ITRensble = 0s 

MARs= xly7s MCCs SI; IC(5:21)= 0; IC(22)= 1; IR(1)= 1; 

SBs= Os MAR:= x12yi2; SMI; IM(O)= 1; IM(1:23)= 0; 

FR(5):= 13 MAR:= xi6y4: SMI; comment ITRenable = 1; 

EXs= Os ARs# -1: AR(-1):= O; SBr= 03 SB(23):= 1; ICz= 0; 

comment IM(i)= 0, SUM(-1) + SUM(O), Carry(0)= 14; 

MAR:= xiy73 MOC; ST; IC(5:2i)= 03 I0(22)= 1; EX = bOtis IR(1)= 1¢ 

a
e
 

g 
©
 

Be Test Shift 

SB:= O; SB(i):= 1; MARs= xi2y12. SMT; IM(O:1)= -1s- IM(2:23)= 0; 

MARt= x9y273 SMIs SMI; IR(O:1)= Os 

FR(5):= 1: MAR:= xi6y4; SMI: comment ITRenable = 1. Testpoint i89E; 

o
O
 

EXs= Os ARs= Os ICt= Og 

comment IM(1)= 1; AR(O)= AR(1); 

MAR:= xly153 MCCs SI; IC(5:21)= 0: IC(22)= 1; EXO; 
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EX:= Os: ARs= Oy AR(O)s= 1s ICs= Os 

comment IM(i)= 1; AR(O) + AR(1)s 

MARS= x4y15+* MCC» SIs IC(5:19,21,23)= 0; IC(20,22)= ~1; EX = b010s 

SBr= Os MARs= x12yi2; SMI; IM(O)= 1; IM(1:23)= 0; FR(5):= 1; MAR:= xi6yls 

SMI: ITRenable = 1¢ 

EXs= O: ARs= Og Ar(0):= le ICs= Os 

comment IM(i)= 0; AR(O) 4 AR(1)s 

MARs= xlyi5s MCC; SIs IC(5:21)= Os IC(22)= 1; EX = bO10; IR(1)= 1; 

Ce Test Exp 

SBi= Os SB(2):= 1 MAR:= xl2yi2: SMI, IM(0,2)= -1, IM(1,3:23)= 0; 

MAR:= x9y27; SMI; SMI; SMIs IR(0,2)= 0; 

FR(5S):= 1; MARs@ xi6y4s SMT: 

EXs= Og SCem Og ICs= Os 

comuent IM(2)= 1, SC(i1)= SC(12)= Os 

MAR:= xi7yls MCC; SI; IC(5:2i)= 0; 1C(22)= 1s EX = Os IR(2)= 0; 

EXs= Os SCs= Os SC(ii)s= 1; ICs= Os 

comment IM(2)= 1, Sc(11) # sc(12). 

MAR:= x17yl: MCC; SI; IC(5:19,21,23)= 0; IC(20,22)= ~1s EX = bO10; 

ss O; MAR:= xi2y12; SMI; IM(O)= is IM(i:23)= 0: FR(5):= 13 MARs= xi6y4tes 

SMI: conment ITRenable = 1; SCz= O; SC(11):= 1; EXs= Os IC:= 0; 

comment IM(2)= 0; SC(i1) + sc(i2); 
MARs= xi7yls MCC; SI; IC(5:21)= Os IC(23)= 1s EX = bO10; IR(2)= 1s 
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Test WD Sig 
0 10 Me RD Re BO MY ee HL LED ae 

MAR:= x20y20 (Adder:# b1111000¢ Test WD Sign; 1shlARconBR) 

SB:= -1, SB(O):= Os ARs= 03 SMI; Testpoint 158D = 1; 

SB:= -1, AR:= -1; AR(-1):= O; SMI; Testpoint 158D = 0s 

SB:= -1; SB(O):= Og AR:= O; AR(-1):= -1; SMI; Testpoint 158D = 0; 

SBr= ~1; AR:= -13 SMI: Testpoint 158D = 1; 
$ 

Test FD Sign 
a car ne ee weet cee en ee ty atte lo <2 

MARt= x6y1 (AB:= W(fr)(0:11)con0con0s Addert= b1111000; Test FD Sign) 

SB(0):= O; AR:= 0; SMIz Testpoint 158E = 0; Testpoint 158F © 1; 

SBr= -1; ARs@ -1, AR(-1):= O: SMI; Testpoint 1586 = 1; Testpoint 158F = 0; 

SBi= -is SB(O):= 0; ARs= Os AR(-1):= 1; SMI; Testpoint 158E = 1; Testpoint 155% 0; 

SBi= -1, AR:= -1; SMI; Testpoint 158E = 0; Testpoint 158F = i; 

Divide Integer 

FR(5):= 1; MAR xi6yhs SMI, 

ICs= O: MARs= xhyOs MOC; PR:= bi1i1 i1ii; EX:= 0; 

Insert the following Slang program in the W-registers. 

WO: wd wS 2 3; code for wd is 23 

Wiz pb QO000i 000000 111111 000000 

W2: b 000000 110000 111111 111111 

W3: b 000000 111111 O10101 010101 

SI; W2 = b 000000 110000 141111 1111411; 

W3 = b 000000 111111 010101 010101; 

EX = 010; 
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OOF eee OER OS He EAD HD ON OO a Me a 

FR(5):* 1; MAR:= xi6yhs SMT; 

Insert the following numbers in the W-registers. 

WO: b O11441 411111 1114111 441441 

Wis b 111111 111110 000000 oco0000 

W2: b 011000 000000 600000 000000 

WS: b 000000 000000 O00000 111111 

FRs= Og FR(0:5)¢= 52s FR(7)s= 1s SBr= 6: MARs= x2y8¢ MCs 

SIs WO= 010101 010101 010101 010101 

Wis 010101 o10100 1111411 000010 
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