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es eae ae oe ee a os nt 

MCC 

Xra -1 

VB640 

Activate the Single Micro Instruction pushbutton on 

the Technical Control Panel. 

Activate the MAR COMPUTER CONTROLLED pushbutton. 

Set X equal to Y. 

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

Set X equal to all ones. 

Signifies a don't care condition in a test table.
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PART 1. | TEST OF INDICATORS FOR MICROPROGRAM STORE 
Oe ee ee me OO A ee tO eS a ae nd can Hee Ae ee ne ae eae OP ne ey ee aS ee ane ane ae ae eae ee ae ae 

OO Om ane ae eee ao oe ae oo 

All indicators will be tested by choosing the micro addresses listed be- 

' low. If the chronological order is obeyed, it is not necessary to check the 

indicators embraced in parentheses since they have already been tested. 

Note: Mc(14,59,60,66) are not used, hence the correspondent indicators 

will never light. . 

Oe ee ae Se ene eat aw ee Se ee ne aa aD a 

AA ct Ae One ee a Oe tee ae SEO SO a ee ee ae mee ene ee 

xly0: i, 61, 19 186,98, 

Oe eee ane cane ate came ae ote Sb ee car ed ae ae are a eo 

xhy8: 21 ,35,41,52,68, 72,73 75,76 ,81 ,84 ,87 ,90,93 ,96,99 ,100, 

x6y2: (1,) 44,45 ,69, 71,79 ,91,94,97, 

x6y22: _ 8 ,26,54,57, 79 ,80 ,82 ,88 ,94 ,96,97, 

xi6y0: (1,)  11,29,70, 80 ,83 ,87 ,88 ,89 ,92,95, 

xléyt; = (4,) 41,53, 73,74%,75,76,77 18,79 94, 
x1Ty31: 2,28 ,39, 73 ,83 ,85 ,91,95,100, 
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2.5. Micro Command Test 
Oe ee ee ae eet et CO OD OO Oe RD ne TN 

x0y9: (1,) 3,29,40,44,70, — (19,94,97,) 
xly1: (1,)  13,17,18, (79,) 
xiy26: (1,) 6,9,34,42 44,46, (73,85 ,94,95 97,100, ) 

x2y3: 22,39, (79 ,91,100, ) 

x2y21: 28 32, (85 88,94 ,97 ,100,) 

xlty13:  (41,) 19,34, (73 ,85,91,94,) 
x6y28: 23 ,28 53, 63,65, (79 ,82 ,88,91 ,94,98,) 

xBy6: (1,)  5,39,43,45,47,49,67, (76,94,95,97 100, ) 
x9y0: (1,) 62, (76 ,85,98,) 

x9yil: 3h 38, (73 ,75,76,99 ,100,) 

@ x9y15: §,10,15,16,25, (71,76,77 ,88 ,98,99,) 

xi2y6: (1,) 5,27,54,55,56, (76,79 ,94,96,97,) 

x16y8: 64, (73,76,79 ,82 ,85 95,96 ,100, ) 

xiéyil: (1,) 2,4, (73 ,76,79 ,82 ,85 ,88 ,89 ,91,97 ,100,) 

xi6yi2: (1,) 6,7,12, (79 ,88 ,94,) 

xi6y22: (1,) 17,18,24,36,49, (85 ,88 ,100,) 

x20y17: BK 58, - (73,16,77 78,94 ,95 ,96 100, ) 
x20y22: (41,) 31,37, (85 ,88 ,94 ,100,) 
x2hyi0; (1,) 20,33, (76,91,94,97,) 

x28y27: (41,) 51, (79,) 

x3iy8: (1,) 30,48,50, (79,) 

@ 

@ 
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PART 2. JUMP SELECTOR TEST 
a FO A Ee EE SS ND ET NE SO AD A SO SO RS OD 

The test schedule evaluated here is meant for testing the Jump Selector 

Circuit (1 BA4O2) for single errors. The circuit is tested for stuck-at-1 (0) 

and stuck-at-0 (1) whenever possible. Jump conditions: 

Start 

Autoload 

Main Power Key ON a -,Reset 

Accept 

are excluded from this test, because these conditions can only be tested when 

the microprogram is running. 

Fach board contains the decoding network for one micro address bit and 

by using the following notations: 

MAR(n): Micro address bit n 

X,Y,2Z: The three Jump Selector bits controlling MAR(n) 

b2i ,b22, 64 ,b25, 

C3 see C7? Conditional Jump Conditions for MAR(n) 

The next micro address can now be expressed as: 

MAR(n):= -,XA-,YA Zat 

VayXA YA-,ZAd2L A d22 An 023 A dA A b25 

v-XA Yan Zacd 

Vi XA-WYa-Zack 

Vv Xa-\Ya Zaced 

v XA Ya-.Zac6é 

Vv Xa Ya Gactl 

VB640
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2. TEST SCHEDULE 
ee nee a cree ae ae cane ae A ne ae ee 

Each test is divided into two sections, nemely Jump Conditions and 

Testpatterns. The first section lists the jump conditions to be tested 

together with the conditions that must be obeyed when the jump condition 

is tested for O-value. An understanding of this section is not essential 

for carrying out the test. The second section gives the procedure for set- 

ting up the test and the correct test results. 

The jwnp conditions Accept and Main Power Key ON a - ,Reset are both 

atuomatically set to 1. 

The statements MMode:= 1 and Itr:= 1 are abbreviations for 

a) MMode is set to 1 as follows: 

PR:= b100000003 PK:= 0; MAR:= xlty18; SMI 

b) Itr is set to 1 as follows: 

MAR:= x31y31; SMI; FR(5):= 1; MAR:= x3y6; SMI 

The current value of Itr can be found on testpoint 189F. 

The bit patterns which should be applied to the Jump Selector cir- 

cuitry appear from Table 1. It is not the aim of this paper to explain 

how the testpatterns are generated. The tests are arranged in test groups, 

and Table 2 shows which test group should be used for each Jump Condition. 

Jump Conditions: 

MAR(O) : FR(8) => SB < -65 

MAR(1) : FR(9) => SB> 64 
MAR(2) : 0 => AR(O) = AR(1) 

MAR(3) : FR(2) A-,Modif = BE(11) = 1 

MAR(4) : FR(3) A-,Modif => FDsub = 1 This will never happen in a run- 

ning program 

MAR(5) : FR(O) A-,Modif = FR(0) = 1, AR(-1) =1 

MAR(6) : FR(1) A-,Modif => AR # 0, BR(22) = 1 

MAR(7) : FR(4) A-,Modif => SC(11) = 1, MMode = 1 

MAR(8) : FR(5) A-,Moadif => SC 4 0, (MMode v -,PROTECT) = 1 

MAR(9) : FR(10) v FR(11) = D> AF 40 

VvB640 



Testpattern: 

FR(O:5):= -1; FR(8:11):= 0; SB(0:23):= 0; SB(1):= 13 AR(O):= AR(1):= 1; 

MAR:= xlyi8; SMI; MCC; MAR = x3y30 

FR(0:5):= 0; FR(8:11):= 0; SB(0:23):= 0; SB(O):= 13 BE(11):= 1; 
AR:= -1; BR(22):= 1; SC(11):= 1; MMode:= 1; “9 

MAR:= xlyi8; SMI; MCC; MAR = x0y0 
FR(O:5):= -1; FR(8:11):= bOOOL; AR(-1):= 1; 

MAR:= xlyi8; SMI; MCC; MAR = xOyl 

FR(8:11):= b00103 MAR:= xtyi8; SMI; MCC; MAR = xOyi 

FR(8:11):= bOL00; MAR:= xtyi8; SMI; MCC; MAR = x8y0 

FR(8:11):= b1000; MARi= xliy18; SMI; MCC; MAR = x16yO_ 

Test _2 

Jump Conditions: 

MAR(O) : 0 => SB < -65, AR(-1) = AR(0) 

MAR(1) : 0 => SB> 64, AR(1) = AR(2) 

MAR(3) : FR(2) => BE(10) = 1 

MAR(4) : FR(3) => EX(22,23) 4 0 

MAR(5) : FR(O) => FR(O) = 1 Not possible, FR(8:11) = -1 

MAR(6) : FR(1) => BR(23) = 1, BR(22) = 1 

MAR(7) : FR(4) => SB(O) = 1, MMode = 1 

MAR(8) : FR(5) = SB +0, (MMode v -,PROTECT) = 1 

MAR(9) : O => AF 40, Accept = 1 

Testpattern: 

FR(0:5):= -1; SB(0:23):= 0; SB(1):= 1; AR(1):= AR(2):= 1; 

MAR:= x8yi9s SMI; MCC; MAR = xdy30 

FR(0:5):= 0; SB(0:23):= 0; SB(O):= 1; AR(-1):= AR(0):= 1; BE(10):= 13 EXz= -1 

FR(8:11):= -1; BR(22):= BR(23); MMode:= 1; 

MAR: = xBy19; SMI; MOC; MAR = x0y0 

VB640 10



Jump Conditions: 

MAR(O) : 1 

MAR(1) : 1 

MAR(3) : 0 => FR(2) = 1, FR(8:11) = 0 

MAR(4) : 0 => FR(3) = 1, PR(8:11) = 0 

MAR(5) : AR(-1) = FR(O), Fr(8:11) = 0, Itr = 1 

MAR(6) : 1 

MAR(7) : SB(O) => Fr(4) = 14 

MAR(8) : 1 

MAR(9) : BE(O) © Accept = 1 

Test Pattern: 

AR(-1):= 1; SB(O):= 13 BE(O):= 1; FR(0:5):= -1; FR(8:11):= 0; 

MARs= x2ly6, SMI; MCC; MAR = x2ky3i 

AR(-1)s= 0; SB(O):= Os BE(O):= 0; 

MAR:= x2hy6; SMI; MCC; MAR = x2hy10 

0 ene oe ae ae oe 

Jump Conditions: 

MAR(2) : 1 

MAR(3) : BE(10) = FR(2) = 1 

MAR(5) : 4 
MAR(6) : 0 => FR(i) = 1, FR(8:11) = 0 

MAR(7) : 1 
MAR(8) : sc #40 => FR(5) = 1, FR(8:11) = 0 

Testpattern: 

BE(10):= 1; SCz= 1; FR(0:5):= -1; FR(8:11):= Os 

MAR:= x4y22; SMI; MCC; MAR = x6y22 

BE(10):= 03 SC:= 0; 

MAR?= xhy22s SMI; MCC; MAR = x4y20 

VvB640 11



Ce eedandoeedued 

Jump Conditions: 

MAR(0) 

MAR(2) 

e 

ee
 

MAR(7) : 

MAR(8) ° 
e 

AR(O) = AR(1) 

0 

0 

MAR(9) : Round 

Testpattern: 

: AR(-1) = AR{O) = Carry(0) = 1 

=> FR(6,7) + 0 
= Fr(4) = 1, PR(8:11) = 0 

=> FR(5) = 1, FR(8:11) = 0 

= AF 40, Accept = 1 

t= -1; AR(-1):= 0; AE:= -1; FR(0:5):= -1; FR(8:11):= 0; 

MAR:= x9y153 SMI e 
3 

AR:= -1; AR(1):= 0; AEs= O; FR(6:7):= -1; 

MAR:= x9y15; SMI; MCC; MAR = x2hy16 

re aes ce ee 

Jump Conditions: 

MAR(3) : 1 
MAR(K) s 1 

MAR(5) : 0 
MAR(6) : BR(22) 

MAR(9) : 4 

Testpattern: 

MCC; MAR = x12y17 

=> FR(O) = 1, PR(8:11) = 0, Itr = 1 

=> Fr(i) = 1, FR(8:11) = 0, SC > -38 A SC < 38 

BR(22):= 1; FR(0:5):= -1; FR(8:11):= 0; Itr:= 13 SCr= 0; 

MAR:= xy; SMI; MCC; MAR = x31y15 
MAR:= x9y8; SMI; MCC; MAR = x31y7 BR(22):= Os 

oe oe coe ot ames ae 

Jump Conditions: 

MAR(6) : SC > -38 A SC < 38 = AR + 0, BR(23) = 1, BR(22) = 1 

MAR(7) : SC(11) 

Testpattern: 

SCs= -1; 

=> FR(4) = 1, FR(8:11) = 0 

MAR:= x17y27; SMI e 
$ 

SC(11):= O, FR(O:5):= -1; FR(8:11):= 0; AR:= -13; BR:= 

vB64O 

MAR:= x17y27; SMI; 

MCC; MAR = x20y31 
-1; 

MCC; MAR = x20y19 

12



Jump Conditions: 

MaR(1) 

MAR(9) 

Si
d 

‘AF 40 

Testpattern: 

AR:= O; AE: O; FRi= -1s 

AR(1):= 13 BRi= -i; 

ee a 

Jump Conditions: 

MAR(6) : AR + 0 

MAR(8) : SB ¢ 0 

Testpattern: 

AR:= -1; SBs= -1; 

AR(i) = AR(2) = BR(1}) = BR(2) 

=> FR(10,11) 4 0, Round = 1, Cannot be fulfilled; 

MAR:= x28y16, SMI 

=> FR(i) = 1, FR(8:11) = 0 

=> FR(5) #1 

MAR:= x17y203 SMI; MCC; MAR = xl2y31 

= Os SBr= O; FR(O:5):= -13 FR(8:11):= 0; 

Jump Conditions: 

MAR(O) : SB < -65 

Testpattern: 

MAR:= x17y20; SMI; ? 

=> FR(8) = 1 

FR(O:11):= -13 SB:= Os SB(O):= 1; MAR:= x6y30; SMI; MCC; MAR = x28y6 
SB:= Os 

So coe ae some one cae wos 

Jump Conditions: 

MAR(1) : SB? 64 

Testpattern: 

SB: -1s SB(0):= Os; 

SB:= O; Fr(0:11):= =1; 

VB640 

MAR:= x6y30; SMI; MCC; MAR = xi2y6 

> FR(Q) = 1 

MAR:= x6y26; SMI 

MAR:= x6y26; SMI 

MOC; MAR = x28y8 

MCC; MAR = x20y8 

w
e
 

w
e
 

; MCC; MAR = x28y20 
MAR:= x26y16~ SMI; MCC; MAR = x20y21 

MCC; MAR = x12y21 

13



Test 12 
on ee 00 ae are et one 

Jump Conditions: 

MAR(1) : BR(1) = BR(2) © AR(1) = 

Testpattern: . 

BR(i):= BR(2): = 1 

BR(1):= AR(1):= AR(2):= 1; BR(2):= Os 

AR(2) 

MAR:= x6y173 SMI; MCC; MAR = x8y15 

MAR:= x6y17; SMI; MCC; MAR = x0y15 

Jump Conditions: 

MAR(3) : BE(11) 

Testpattern: 

BE(i1):= 1; MAR? = 

BE(11):= Os Fr(0:5)s= ~1; Fr(8:11):2 ef 

MAR? = 

Test ih 
Jump Conditions: 

MAR(4) : FDsub = FR(3) = 

Testpattern: 

FR(O:5):= -13 FR(8:11):= 0; MAR? = 

SB:= Os AR:= 0; MAR?= x8y7 3 SMI; MCC; The 

MAR: = 

Test 15 
ee ae ee ee 

Jump Conditions: 

MAR(4) 3 EX(22,23) 40 > FR(3) = 

Testpattern: 

EX:= -1; FrR(0:5)s= -1; MAR: = 

EX: Os MAR: = 

VB640 

=> FR(0:5):= -1, FR(8:11):= 0; 

x6y53; SMI; MCC; MAR = x6y22 

x6y53 SMI 

w
e
 MCC; MAR = xby22 

1, FR(8:11) = 0 

xOy7; SMIs MCC; MAR = x2y29 

execution of x8y7 sets FDsub = 1; 

xOy73 SMI; MOC; MAR = x3y29 

x1Ty31; SMI 
xi7y31; SMI 

° 
? 

e 
3 

MCC; MAR = xi7y11 

MCC; MAR = xl6y1i 

ik



Test 16 
00 ele nite ase wut saan wn 

Jump Conditions: 

MAR(6) : BR(23) => FrR(i) = 1, FR(8:11) = 0, SC> -38 ASC < 38 

Testpattern: . 

BR(23):= 1; MAR:= x2y13; SMI; MCC; MAR = xl6y26 

BR(23):= Os FR(O:5):= -1; FR(8:11):= 0; SCr= Os 

MAR:= x2y13; SMI; MCC; MAR = xi6y18 
3 

Jump Conditions: 

MAR(O) : Carry(0) => AR(-1) = AR(O) | 

Testpattern: : 

AR:= -1; SBs= ~1; MAR:= xhyi2: SMI; MCC; MAR = x20yi3 

AR?= Os MAR:= xly123 SMI; MCC; MAR = xty13 3 

Jump Conditions: 

MAR(2) : FR(6) v FR(7) => AR(O) = AR(1), Autoload = i Not possible 

MAR(5) : HA(23) => Itr = 1, (Main Power Key ON a -,Reset) = 1 

MAR(7) : MMode => FR(4) = 1, PR(8:11) = 0 
MAR(8) : MMode v -,PROTECT = FR(5) = 1, Fr(8:11) = 0 

Testpattern: 

SB(23):= 1; MAR:= x3y0; SMI; MCC; The execution of x3y0 sets HA(23) = 1; 

MMode:= 1; . MAR:= x3y9; SMI; MOC; MAR = x31ly21 

FR(6,7):= -1; MAR:= x20y173 SMI; MCC; MAR = x28y7 

SB(23):= O; MAR:= x3y03 SMI; MCC; The execution of x3y0 sets HA(23) = 0; 

s= bilis PR(7):= Os MARs= x4y18 5 SMI; MCC; 

The execution of x4y18 sets MMode = 0; 

Ttrz= 1; FR(0:5):= -1; FR(8:11):= 0; 

MAR:= x3y93 SMI; MCC; MAR = x$lyl 

FR(6,7):= 0; AR(O):= AR(1); PK:= 0; 

MAR:= x20y17; SMI; MCC; MAR = x2lty5 

vB640 15 



) Jump Conditions: 

MAR(5) : Itr =) HA(23) = 1, AR(-1) = 4 

Testpattern: 

MAR:= x31ly31s; SMI; MCC; MAR:= x2hy7: SMI; MCC; MAR = xby2h 

SB(23):= 13 MAR:= x3y03; SMI; MCC; The execution of x3y0 sets HA(23) = i; 

SB:= O; MAR:= x12y12; SMI; MCC; The execution of xi2y12 sets IM(1:23) = 0; 

MAR:= x9y27; SMI; MCC; The execution of x9y27 answers IR(0) and this implies 

that Itr = 0; 

AR(-1) = 1; MAR:= x2hy7; SMI; MCC; MAR = xhy8 

vB640 16


