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1 . ABSTRACT

The A/D Calibrat ion check for the converters is to be used to ascertain the accuracy of con-

verter adjustments. This tape is to be used with an adjustable voltage source. The converted value wil

be displayed in the AC, and the switch register will be used to select multiplexer channels, (Passing

of these checks do not guarantee 100% monotonicity, steady state accuracy, since all of the 4096 pos-

sible conditions are not checked.)

2 . REQUIREMENTS

2.1 Equipment

PDP-8, PDP-8/I or 8/S Standard Computer

A/D Converter

Adjustable Voltage Source (0.01% or better, Z out < 1 .0 Q

2.2 Storage

2c2, 1 Program Storage - The routine uses memory from address 100 to 650 and location 0 and 1 .

8. LOADING PROCEDURE

3.1 Methods

Procedure for normal binary tape should be followed.

4. STARTING PROCEDURE

For normal operation all switches should be down.

Starting address is:

a. 1 00 for AF01

A

b, 102 for ADC1

4.1 Program and/or Operation Action

Connect voltage source to input connector.

Load the program into memory.

Set switch register to Starting Address.
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Load Address.

Select multiplexer channel using switch register 6 to 1 1 = 1 (AF01 only)

Press Start.

5. OPERATING PROCEDURE

value,

Set the voltage source to the voltage desired, inspect the AC for the correct converted

For Starting Address 102 SR = Conversion Display Time

SA 103 Routine for Setting Multiplexer SR = Channel

SA 104 Routine for Incrementing Multiplexer SR = Channel except for overflow

which should = zero

6. If alignment errors are severe the converter should be recalibrated. See maintenance

section in A-D Converter manual.

6.

1

Error Halts

6.1.1 Halt (PC)

AF01 ADC1

203 407

207 413

215 421

221 425

230 -----

240 —
250 —
263 445

271 434

For more information see listing,

7. RESTRICTIONS

None

8, MISCELLANEOUS

Function Being Checked

Flag cleared by Start Key
Buffer initialized by Start Key

Convert Instruction sets the flag

Read Buffer Instruction clears the flag

Clear Multiplexer, sets the flag

Set Multiplexer, sets the flag

Index Multiplexer, sets the flag

Interrupt Up
Interrupt Down
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9. PROGRAM DESCRIPTION

This routine checks both the interrupt and conversion done flags. Uses the switch register,

bits 6 to I i as the desired multiplexer channel, converts the voltage on the selected channel. Displays

It In the AC. After a delay checks to see if a new multiplexer channel Is selected, converts, displays

in the AC.

Word Length

(No. of Bits)

Max. Switching

Point Error
*

Of INPUT Voltage Range

6 ±1.6%

7 ±0.8%

8 ±0.4%

9 ±0.2%

10 ±0.1%

11 ±0.5%

12 ±0.025%

* ± 1/2 LSB for quantizing error.
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7 4 icj c

7100
01/0 520 0'

0101 5 3

1

A

0102 632/
01/3 5204
0104 5375
0105 5211
0106 5220

/PQP-o A/0 CALIBRATION
/

/A/D CCK VEr< yLh ENtRaNCE ADDRESS
H A L T = 7 4i/2

*10 0

JMP NOR / AFC 1 A ENTRANCE
JMP ALC 8 / ADCE-A ENTRANCE
JMP AO Cl /AGC1 ENTRANCE
JMP S MU X /SET TEST FOR MUX, MUX=SR
JMP I MUX /INC. test FOR mux, mux = sr
JMP CUNVER /SR EQUAL CONVERSION TIME
JMP INST /GENERATE 1 0 T 565XX, XX = SR



/ P U P - b A / i J C A L { b K A T I U N

/

/ A / U CUgVLRTFR PMi'RANCF
A U S F =6 P 3 1

A i j I < b - d r
> 3 A

A u C V = 0 P 3 P

A U C U = o P 4 1

A lJ S C = b P 4 P

A 1 j 1 C = o P 4 4

H A L. 1 = 74 J P

FL W

« 1 U

*

P /7 7 JM H nOh
PI 1

'

1 p 7 7 0 JMP A i ) U 6

U J
5 P P 7 7 P JMH A 0 J 1

(A 1 1 3 P / 7 A JMP S M U X

(A 1 1 4 P 7 7 3 JMP 1
M (J X

0 1

l

P P 7 7 b JMP C 0 ix V L R

0 1 b 5771 J M P I i\j b T

A ! J D H F b S

/AHU A fNTRANCL
/ A U 0 ts — A LMRaNCF
/ A ij c 1 L P f R A N l F

/ 3 L T f L S T F’Ok MUX, MuX=Sn
/ 1 iNi

C

. 1 F b T F uK MUX, M U X = b

R

/SR FyUAL C U iM V F K S I 0 iv f I M F.

/PL N t P A I L I 0 I P 0 P X X , X X = b R



10 bll S/ H 1

' F o ( AL i UKA r 1 ON test
/It S T F 0 H N U F L A G

TV v> 0 b 3 1 i\ Li ' < } A 1 ) b F

IV 1 7 41 vj S K P

0 a : 0 7 4b 0 HALT
/WAS H41 F F t R I : i I T I a L I

F tJ I

0 2 l 0 6 b 3 4 a nv
FV 1 4 7 0 4 G C M A

C 0 ! 5 7 4 4 u b 7 A

FI 0 t 6 74 U0 H A L T

/ rN ! L 1.. FQVFFU INSTRUCT I

(V 7 6 b 3 4 a D G V

l' C ' b 3 0 7 3 U C A S T a 1 L

0 2 1 1 007b I S t STaLL
(A 0 j 2 0011 J M H .

- 1

P 0 j 3 7) b 3

1

a n b f

0 c 1 4 7 4 0 0 HALF
/WILL RE AO b U F F l R r: L F AR

L 0 1 5 6 b 3 4 A D K H

O b ' 6 6 b 3 1 A Cl b F

0 0 1 7 7 4 1 0 SKP
0 2 ' 0 7 4 U 0 halt

/WILL CLF aH MUL T I P 1
. £ X L

N

KG 1 7 0 b v. Cl A

0 2. ; 0 6 b 4 1 A D G C

0 L t 3 3 0 7 3 l ) C A ST A L L

0 l 0 4 0 0 7 3 IS/ STaLL
o 4 ; 5 5 0 04 J M H

,
-

1

0 0 r' 0 6 b 3 1 APbF
0 2. 2. 7 7 4 0 0 HALT
0 0 U 6 b 3 4 A D i< n

/WILL s f:

T

MUI T 1 HLLX£K ,

v; x 7 0 0 if j Cl A

U 0 o 17 6 b 4 0 A [ b 0

M 4 ;* 3 30 73 DC A STALL
U 0 b 4 00 7 6 IS/ STALL
00 b b 5 0 3 4 J M P .

- 1

O 0 b 6 6 5 31 A [ - S F

0 0 b 7 7 4 0 0 H A L T

0 0 A /j 6 5 3 4 A D n h

F 0 n: A F U 1 A

/ S K I P U U ^LAb

/I'LA G iM nr C L L a f< F 1 ) HY STAkT kly
TU S F V F (M S

/klau HUFFtP
/SHOul U r»J-’ =7 il l

/ w U R i i L F -'•j
> - T H = 1 0 t j I T S i

/ H U F t-
F H W A S N (

i T / 7 7 7

u n ( a n c v ) oil kai;v
/ s t a h i r u : v f k r

/SKIP UN i L AU
/ALHW Ulu NUT S E T FLa(S

FlAG
/ C L F mh F L A G

/Skip u n flag

/AuRU Ulu NOT Cl LA R F LAO
S l T (j u l F L A 0 V

/ s T A R T f U :
1 y F Hi

/SMH 0 h flag
/AUCC ulu NOT SF r FLaG
/ C L F A F FLAG

SF T i J

0

<m F FLaG?

/ S T A H I C u J 7 F K T

/SKIP UN FlAU
/ A U S G Ulu NUT S E I Li 0 n E FLAG
/OLE A A FLAu



/ w I L L 1 J CkFmF mul t ill
G 2 / i 7 27 w C L a

l ' c ° c A *) 4 4 A 0 I r

P 2 /
> 6 3 2 7b OCA STaLL

0 2 '• 4 2 2 7 b IS/ STALL
M 2 b b 2 4 4 JMP . -1
0 A b r> b 3 1 A P S F

0 2 • / 7 4 0 2 HALT
0 A 1

d 6 b 3 4 a D 4 4
Mt 1

1 7 2 0 U C L A

/ir- ' 1 F P 7..
iJ F'l C H L i : K

0 2
1

2 lb 7 / I im T L i- 1 . r a u
P 2 ‘ S G /) 0 1

i ) C A 1
G 2 1 4 6 b G 2 a n u v

0 2 r

b 6 u 0 1 I 0 M

02 1 6 G 2 7 b PC A STaLL
02' 7 7 2 7 G IS i STALL
P 2 t U b 2 b / J M P

,
-1

02' 1 b 0 0 2 IGF
0 2 t 2 7 4 0 2 H A L T

02 t G 1 G7G TAU (JMP I r.
0 2 ' 4 G u 0 1 PCA 1

G 2 i b 6 b 3 4 A D p d

0 2 * o 7) 7) 0 1 I 0 4
02' 7 7 41U SKP
0 2 / u 74 v 2 HALT
0 A V 1 6 0 0 2 I OF
0 a 7 2 7 4 1 U SKP
0 2 "7

-.5 0 0 0 0 S T A L i * 0

/u I SPLAY GONVLPTFu V A L U L
0 2 7 4 7 6 0 4 LAs
G 2 7 b 6 b 4 2 ADSL
0 2 7 b 7 2 0 7J C L A

0 2 7 7 6 b G

1

A D 5 F

P 7) ( i/i S 2 7 / JMP ,
“1

0o> 1 6b 32 A D C V

Pol- 2 6 5 G 1 ADSL
03 ( 3 6 3 0 2 JMP .-1
0 S t 4 6 b 3 4 A DP H

Go i b 22 7 G IS/ STALL
P o t 6 b 3 7') b JMP .-1
0 b t 7 22 7b IS/ STALL
0 b 1 2 5 G 0 7 JMP ,-l
0b 1 1 62 7 4 JMP .-lb
Pb j 2 0 U 0 0 0

LXLN ShT ITU JL FLAG?

/ S 1 A k T (' u ' v r 4 1

/SKIP u b f L A b
x a ij i c u I u n u T b f r u n i\« t flag
/ C L f A ! •'

F L A b

J ii H ! L . + 11

/SlT UP F ip
I •/ T f PKUP I

/GUN V V k

T

/bHUULlJ i !\j 1 F. H P U P T H F, K F

/ b U i
'

t f K P U P I

+ hj

/CLF.Hiv I.ju jE FLAG

/ I N T L P p U p T ALWAYS UP

I im a . r.

,

/ L. U A j S W P L G 1 S r E P

/SLT U X 0 h A im N L L

/ W A I 1 F 0 K F L A G

/ 0 0 fv v F HI
/ w A I i F n k F L A C s

/ P L A ij o 1 1 F F L P

/ w A F T 6 6 H ILL S F b
/ 'ISP! AY IM aC

/! UOH» SLT MUX AMP CJnVFPT



A 0 0 C5 » A

{/< .a
'>

o
' > 7 o / I" A 1 > E

0 o 7 7 7 7 7 $

/ R p p 8 P A l 1 R R A i I 0 N FOR
/ T L

r
= T F u h i m o flag

0 H . V J 6b

6

1 A u 1

1

H

,

a r - 3 F /SKIP 0 V FLAG

0 4 i 1 7 4 1 g SKP

p*t p / 4 F P halt ,/FLAh NO I CLLAHHJ hY ST Ah I

P ‘
t v5 0 7 1 o JHP rs

n
i M / P 0 M M <

'

N

TO Pul H A i ) 0

/POP o C A

L

I B R A T I 0 N FUN A 0 C 1 IP HITS

/ T t S T F OR imu Flag

0 -M 4 o 7 3 i A iJ C 1 » AUSF /Skip o m Flag

0 4 V 0 7 4 1 P SK P

0 4 0 7 4 0 P halt /FLA G N 0 T CLEAR F I )

/ w A b h 0 F F l P I 4 1 11 a L I / t ) T 0 S F VI N s

H4. J 6 7 3 4 A (J H u / SriOul L) t (UAL 77/7

0 '4
'

V
' 7 P 4 Vi C M A

i/i 4 1
1 7 4 4 v- S 7 A

0 4 7 7 4 0 P HALT / h U F F F N N ) 1 i
;v

I T I A L I / F U

/WILL pop vF P INSTRUCT I ) N ( A U C V ) St 1 FLAG

0 4 1 0 6 b 3 P P 0 T H ,
Aunv /START CON V E R 1

0 M ! 4 3 / 7 / u c m s r a i l

P 4 i b 2 7 7 / I St stall /stall t I HE

0 4 t 0 p P 1 7 J M p ,
- 1

0 4 j / 6 7 3 1 A I.) 3 F /SKIP 0 N flag

p 4 / w 7 4 V' P HALF / ( A f) C V ) , sj 5 ) T S E T FLAG

/WILL P E A

i

buffer cl* ar flag
0 4 '• 1 6 7 3 4 AORH / C L F 4 1 FLAG

0 4:- p 6 7 31 ADSF /SwlH 0 N L L A G

0 4 7 0 7 4 1 0 SKP / S H f i u L i ) 0/ IP

04; 4 7 4 P P HAL f / ( A n hi ) HID NOT G L E A k F LAG

/INTEkFUM CHECK
FF 7 7 d U w CL A

o 4 ; 6 13/o T A u ( J H P I L . +7

0 4 P / 3 0 U 1 OCA 1

0 4 v- /! 6 o 3 4 A DPR / C L E A : E L A o , CROP IN T L R R OPT

0 4 3 1 6 O 0 1 i On / 1 N T t. h RUH 1 0 N

0 4 3 p 7 410 SKP /ShOULU not iSTFRRUPT

0 4 3 3 7 4 F P H A L I / 1 NT t R KUP T ALWAYS UP

0 4 3 4 7 P 0 G CL A

O 4 S> 7 1 377 TAu (JHP I .

—

i

+ (—

1

0 4 0 6 3 O 0 1 OCA l

0 4 3 7 6 7 3 P A C C \f /STAR! Cu ! ! 7FR

0 4 4 0 3 77 / 0 C A S T a L L
/ S h 0 0 L 0 I A! TERROR I HIRE

0 4 4 1 P 77 7 IS/ stall
0 4 4 p 7 P 4 1 J M P ,

-

1

0 4*3 6 0 0 P i or

0 4 4 4 7 4 0 P HA L 1 / N 0 i T E R R UP T

A U C - 1
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/ S w R F n
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6 b 5 <7 A 0 C V

6 b 7 1 A D b F

b 2 4 / JMH .
- ,L

7 tv '

a

LAS
7 4 u C M A

67 7 / UCA stall
6 b 3 4 a n i< u

? 7 7 / I St STaLL
b H b b JMH .

-1

b H 4 tj JMH . -11

/SI A H T C U ;i V £ H SIGN
/SKIP 0 F LAG

/ L u A t J bM T C H

/ M L A 1

J

riUI F LH TO AC

/MALL T i ml

/ ! UGH



06/6 ^563 F
3 ALF_

9 :.) 7 o 6 6 6 o

0 6 7 7 0 2 7 3

/ 6 P t C I A L U.bT rtJK MULTIPLEXER I NCrF H P NT I Nc

/ b w ITCH REGISTER SHOULD E U U At. MUL 1 i PLLXLR 1 I GnTs

0 o 0 7 6 0 4 I M U X , LAS / L 0 A 0 C H A N F L

0b; 1 13 7 7 TAU ( -1 / I MU S 0 N

E

0 b i
7* 6 6 4 2 a D b c /SlT rULMRLLXLR

0 O i 3 6 6 4 4 AD i C / 1 t\l C R F MF n 1 MUL T I PL LXb R

(4 b; 4 7 7 7o I S i stall
06

f b 5 2 0 4 JMH ,
-1 /<[ splay TIME

9) o ;• 0 6 2 0 0 JMP 1 Mu X /LOOP
/ S F T TEST 1 OR i LJ L T I P L L X £ R SR b 1

1 0

i

! L ’ F u U A L M U L i I R L t X F

0 a i 7 7 6 0 4 S i

v
i U X » L A b / L U A U C b A NFL

0 6 0= 6 :> 4 2 ADbC /set u l f t r l. e x e r

0 b
' 1 2 7 7 6 IS/ S T At L

0 6 -i 2 621 1 JMH .
-1 / \ I SRI AY T 1 ML

0 0 1 7) 6 2 0 7 JMH SMUX /! OOP
/ s r uPl Sf I UP FUR CONVERSION o I = T i it

0 h '' 4 b .) 3 2 C U 0 V F R , ARC V /STAR I r: COVERS I 0 IM

0 o 1 b 7 o 0 4 L. A 6 / R E A u S w %E0 I ST F R

V o 1 6 7 0 4 0 CM A / CUMRL ERL 4T iNUMPRR

0b 1 7 7 7 7 6 DC A STALL
0 6

' 0 2 7 7 6 I S 2 stall / CUD V F RS I ON 1 I ME =

06, 1 6 2 2 0 JMH ,
-1

0 o 7- 2 621 4 JMP C 0 iM VE F< /LOOP
/SCUPt LOuP Fiji'i I .mSTPUC T I U N S

/I or instruct 1
1 i N 6 6 X X » X X = S k dITS 6 TO 11

0 o

3

7 0 0 0 INST, nor
Mol 4 7o0 4 LAS / REAU Sw I T CH

0 6 7 b 0376 ANU (0077
0 o 7 b 1374 TAU ( 6 6 7 0 /create instruction
0 o 7 7 3 23 3 OCA . +1

0 6 7 0 7 4 2 2 HL F / L 0 C a 1 I ( ) j OF ! n

S

f R U C 1 ION

0 6 7 1 7 0 0 0 NOR /IN CASE bp SKJP
0 6 7 2 6224 JMR I M S T f 1, /LOUP
0 7 7 4 6 6 0 0 4

0 / 7 6 2 0 7 7

0 / 7 6 0 2 7 3

9 111 7 7 7 7

0 14 5 0 4 4 6

0 i ( 6 0 4 3 3

01* 7 0 2 7 0

W 1 7 *. 0 26 3

0 1 7 1 0 6 23
0170 -/> 614
0 1 7 3 0 6 0 3

1 G h I S
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MAINDEC EVALUATION REQUEST

After sufficient familiarization with the operation and documentation of this MAINDEC,

please indicate your assessment of the following areas and return this form to Digital Equipment Cor-

poration.

IDENTIFICATION : MAINDEC NO.__ _ Program Title —
USAGE: Used by: Field Service QJ Production Other —

Frequency of Usage: Daily Weekly Monthly
| |

SUGGESTIONS FOR IMPROVEMENT

1. Are the program loading and operating instructions: clear ?(3 incomplete?
j

difficult to

follow ?
( |

2. Do the error reports and program documentation provide sufficient diagnostic information:

in all cases
? , in most cases ?O very few casesmi Suggestions for improvement:

3. Is the program effective in isolating malfunctions: in all cases? , in most cases?-
in very few cases Would additional Scope loops or Switch Register control be helpful ?.

Suggestions for improvement:

4. Does the program ever fail to detect malfunctions exposed by other software ?.

Were Margins used ? Please describe malfunction in detail :

5. Does the program ever report non -existant malfunctions ?

Please indicate erroneous report and any pertinent operating conditions:

6. Does this MAINDEC ever expose malfunctions in the Central Processor or other peripheral units not

detected by the appropriate MAINDEC ? —
Please describe malfunction and MAINDEC(S) used:

7. Does the document provide a general understanding of the functional programming requirements of

the system ? Goodjj

,

Fairp~|, NoneQl , Would a general description of programming re-

quirements increase the effectiveness of thisMAINDEC ?—

Remarks:
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