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ABSTRACT

The A/D Calibration check for the conyerters is to be used to ascertain the accuracy
of converter adjustments. This tape is to be used with an od justable voltage source/
The converted value will be displayed in the AC, and the switch register will be used
to select multiplexer channels. (Passing of these checks do ‘not guarantee 100%
monotoncity, steady state accuracy, since all of the 4096 possible conditions are not
checked).

REQUIREMENTS

Equipment

PDP-8 or 8/S Standard Computer

A/D Converter

Adjustable Voltage Source (0.01% or better, Z out < [,0 ohm)
Storage

Program storage - the routine users memory from address 190 to 658 and location 0 and 1.

LOADING PROCEDURE

Methods
Procedure for normal binary tape should be followed.

STARTING PROCEDURE

For normal operation all switches should' be down,

Starting address is: (A) 100 for AFOIA
(B) 101 for ADOBSA
(C) 102 for ADC1

Program and/or Operator Action

Connect voltage source to input connector.

Load the program into memory.

Set switch register to Starting Address

Load Address.

Select multiplexer channel using switch register 6 to 11 - 1 (AFOI only)
Press Start




6.1.1 Halt (PC)

7.
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5.  OPERATING PROCEDURE

Set the voltage source to the voltage desired, inspect the AC for the correct
w«nverted value,

For Starting Address 101, 102 SR = Conversion Display Time
SA 103 Routine for Setting Muxtiplexer SR = Channel

SA 104 Routine for Incrementing Muxtiplexer SR = Channel except foroverflow
which should = zero

If alignment errors are severe the converter should be recalibrated. See maintenance
section in A~D Converter manual .

6. Error Halts

Function Being Checked

AFOI ADOB-A ADCI

—

203 403 407 Flag cleared by Start Key

207 — 413 Buffer initialized by Start Key

215 421 421 Convert Instruction sets the flag

221 425 425 Read Buffer Instruction clears the flag
230 ——- - Clear Muxtiplexer, sets the flag
240 —-— ——— Set Muxtiplexer, sets the flag

250 -—= -—~ Index Muxtiplexer, sets the flag

263 445 445 Interrupt Up
271 434 434

lm‘errupr Down

For more information see listing,
RESTRICTIONS
—= AR TTOUNS

None
MISCELLANEOUS
\

PROGRAM DESCRIPTION
—————— ZRIPTION

i . Pt and conversion done flags. Uses the switch
register, Bits 6 to 1] gs the desired multiplexer channe|

converts the voltage on
the selected channel, Displays it in the AC. After o d’ y

¢ . elay checks to see if a new
multiplexer channel s selected, converts, displays in the AC,




Word Length
(No. of Bits)
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Max. Switching
Point Error *

Of INPUT Voltage Range

0 00 N O~

10
11
12

+ 1,6%
+0,8%
+0,4%
+0.2%
+0.1%
+0,5%
+ 0.025%

* % 1/2 LSB for quantizing error.,




A~ s -

J1v0
4141
41v2
A1%3
d164
A1L0S
Yivé

777
776
*775
h774
~773
L7772
771

/PUP-3 A/D CALIBRATION

/

/A0 COMVERTER ENTRANCE ADDRESS
FAL T=74492

JAP
JiupP
JMP
JMP
JMP
JP
Jme

NQR
4p08
ADCL
S
I MUX
CONVER
INST

/AFULs ENTRANCE

/aD(8=p ENTRANGE

/ADC1 ENTRANGE

/SET TEST FOR MUX, MUX=SR
/InNC. TEST FOR MUX, MUX=SR
/5K EyUAL CONVERSION TIME
/GENERATE 10T 565xX, XX=SR

A

o




42v.0
4241
429

4243
4204
4205
2206

4207
¥21p
4211
4212
4213
4214

4215
w216
4217
4229

$221
n222
0223
v224
225
4226
4227
4231

4231
4232
w233
v234
4235
8236
1237
4240

r53)
7412
74y

‘534

'y
744y
7472

6532
3273
2273
5211
€531
7402

534
531
7419
7402

7200@
6541
3273
2273
5224
6531
7402
#5334

7200
A542
3273
2273
B234
6531,
7422
#5394

#e A
7B Ph CALIBRATION TgsT FOR AFulA, 12 gITs

/TEST Fyr NO FLAG
MO, ADSF /SKIP ON FLAg

SKe

HALT /FLAG NOT CLEARED BY START key
/WAS BUFFER INITIALIZED TO SEVENS?

ADRB /READ BUFFER

M4 /SHOULD BE=7777

S24 /WORD LENGTH=12 BITS?

HALT /BUFFER WaAS NOT 7777
/HILL CONVERT INSTRUCTION (aDGY) SFT FLAG?

ADCV /START CONVERT

DCA STALL

1SZ STALL

JMP ¢

ADSF /SKIP QN FLAG

HALT /ADCV DID NOT SET FLAG
/WILL READ BUFFER GLEAR FLAG

ADRB /CLEAR FLaAG

ADSF /SKIP ON FLAG

SKP

HALT

/ADRB DID NOT CLEAR FLAG

/HILL CLEAR MULTIPLEXER SET DONE FLAGﬂ
CLA

3

aDCC /START RONVERT
DCA STALL
1S? STALL
JMP o1
ADSF /SKIP own FLAG
HALT /ADCE DID NOT SET FLag
ADRA /CLEAR FLAG
/WILL SET MULTIPLEXER, SET poONE FLAG?
A" .
;ESC /START CONVERT
DCA STALL
ISZ STaLL
:;zp' ! /SKIP ON FLAG
HALT /A0SC DID NOT SET DONE FLAG
ADRR /CLEAR FLAG




1241
1242
4243
2244
1245
1246
4247
2290
9251

4252
w253
2254
4255
4956
4257
w260
¥R51
8262
| 1263
’ 42564

e ey e —

| 4265
\ 2266
| 4267
l 9270
¢271
4272
023

274
¥275
4276
1277
13460
#3341
43%2
343
344
4345
} B34
: 4347
! ¢330
4311
1312

1204
t544
*273
P73
Lwo44
A531

7449
~534
7200

1377
2pay
ALZ2
ARg,
5273
22738
h257
fee
7472
1376
360
6534
[ 1R
74113
7409
2
7414
[Tk

76ir4
£542
7209
6531
w277
532
£531
53n2
+534

~273
R
~?273
L3617
5274

Naay

ZATLL TNCREMENT MULTIPLEXeR SFT NuysE FLAG?

[
,:lr-)’lr_; /&1 ART CONVERT
FOA STALL
1S# sTatl
JMP L~
ASF JSKIP U4 FLAC
HALT ! /AUTC DID NOT SET DONE FLAG
IHLE /CLEAR FLAG
[ '
/IMNTFRRUPT CHECK
INTENT, TAD (JMP T [.+11
Nee 4 /SET UP FOR INTERRUPT
ACV /CUMVERT A
10N
ne s
152 STaLL /SHOULD INTERRUPT HERE
JHMP -1
10OF
HALT /NG INTERRUPT
TAN (JMP | [.45
UCA 1 )
2K /CLEAR DONE FLAG
ToN
SKpP
SALT /INTERRUPT ALWAYS UP
10F
SKP
STALL, 1]
/D1SPLAY CONVERTED VALUE IN A.C.
I AS /L0AD SW REGISTER
LR /SET MUX CHANNEL
CLa
ADSF /WAIT FOR FLAG
JMP -1
20V /CONVERT
al)SF /MAIT FOR FLAGS
JuP -1
ANHR /READ BUFFER
IS# STALL JHAIT 36 MILL Sec
JuP -1 /DISPLAY IN AC
IS# STALL
JHb g
JrP =15 /LOOP, SET MUX AND CONVERT

@




()

4376
v377

4420
2441
4492
4483

8444
425
0406

b487
Y41p
411
9412

2413
3414
2415
3416
9417
4420@

G421
¥422
¥423
0424

8425
B42¢
0427
0430
3431
h432
3433
4434
4435
3436
w437
€449
6447
442
4443
444
w445

Y
“ 570

~531
jagp
74n3

218

6531
7410
7402

6534
7044
7440
7402

6532
3777
2777
5215
6531
7482

(534
6531
7410
7402

7200
1376
3001
6534
Q7))
7414
7492
7209
1375
2061
532
<777
c777
=241
F 2
742
TN

/POP 8 cALT
/TEST FOR NQ FLAG
ADC1, ADSF

/WA

/niL

YAGE

/PRPE rALIRRATION
/TEST FOR NO FLAG
Abng, ADSF

SKP
HALT .
JMP unTH

SKP
HALT

A
CcMA
SZA
HALT

/WILL CONVER INSTRUCTION (4
BOTH

1
DCA STALL
ISZ2 STaLL
JMP 4
ADSF
HALT

ADRR
ADSF
SkP

HALT

/INTERRUPT CHECK
CLA

TAD (JMP | L.+5
0CA 1

ADRB

TON :

SKP

HALT

CLA

TAD (JMP 1 [.,+19
ICA 1

40CV

2CA STALL

1S STALL

S - |

1aF

walT

0P

BRATION FOR apcy

FOR Ap08-4

/SKIP QN FLAG
/FLAG NOT CLEARED BY START KEy

/CUMMON TO BQTH ADC8 AND ADC-4
12 BITS

/SK1P ON FLAG

/FLAG NOT CLEARED
S

S BUFFER INITIALIZED TO SEVEN
DRB

/SHOULD EQUAL 7777

/BUFFER NOT INITIALIZED
DCV) SET FLag
ADCV

/STALL TIiMg
/SKIP ON FLAG

. /(ADCV) NOT SET FLAG
L READ BUFFER CLEAR FLAG
R

/CLEAR FLac
/SKIP ON FLAG
/SHOULD SKIP

/(ADRB) DID NOT CLEAR FLAG

/CLEAR FLAG, DRgpP INTERRUPT
/INTERRUPT ON

/SHUULD NOT INTERRUPT
/INTERRUPT ALWAYS up

/START CONVER

/SHOULD INTERRUPT HERE

/NU INTERRUPT

/START CONVERT



——

w4 de
w447
9450
Y4hy
3452
4453
4454
¥455
w456
457

w539
531
wpa7
7674
Flidy
w777
534
“777
£ 255
5246

/UISPLAY CONVERTED VALUE
/FNR ADG-1 AND ADOS

IMN AC

/8. REGISTER EQUAL CONVERSIOM TIME

A0ey
ANSF
JME
I &S
roan
NG
ANER
I5#
Jrie
JMP

it

GTsLL

STALL
=1
11

/START CONVERSION
/SKIP OV FLAG

/l.usD S4ITCH

/FEAD BUFFER TO AC
/STALL TIME

/LOCP

)
)




“575
4576
65[7
4648
3621
@6@2
wewu3
3644

4645
v6u6

4607
0610
¥611
4612
¥613

¥614
4615
4616
d617
yu629
4621
w622

¥623
4624
4625
4626
0627
1630
4631
4632
4774
w775
4776
¥777
4165
J1r6
49157
4178
4174
2172
0173
2174
3175
4176
4177

oyl
1ot
473

6

377
547
t5a4
~7176
=714
200

7604
£542
2776
R211
n207

A532
7604
7040
7776
776
224
~214

k&7 1237]
7604
0375
1374
3239
7402
7ana
224
501
L0977
v273
7777
v 445
T433
“ 2749
243
P 62%
614
674
6v'7
» 4irg
417}

c2Md

FATE

/S#EGIAL TEST FOR MULTIPLEXER INGREMENTING
7S:1To= BEGISTER SHOULD gQualL MULTIPLEXER LIGHTS

[+, LAS /L0OAD CHANNEL
Tan (-9 . /MINUS ONE
ABSCe /SET MULTIPLEXER
ANIC /INCREMENT MULTIPLEXER
[SZ STALL
JMP -1, /DISPLAY TIME
JMP THMUX /LGOP
/SET TEST FOR MULTIPLEXER SR SHOULD EQUAL MULTIPLEXER LIGHTS
SMUX, LAS /LOAD CHANNEL
ADSC /SET MULTIPLEXER
1S4 STALL
JMP -1 /DISPLAY TIME
JMP SMUX /LOOP
/SCUPE SET UP FOR CONVERSION ST=TIME
CONVER, ADCV /START CONVERSION
LAS /READ SW REGISTER
CMa /COMPLEMENT NUMBER
NCA STALL
1S2 STaLL /CONVERSION TIME=
JMP | -q
JMP rONVER /L00P

/SCOPE LOOP FOR INSTRUCTIONS
/10T INSTRUCTION 65XX, %X=SR BITS 6 T0 11

INST, NOP
LaS /READ SWITCH
AND (gu77
TAD (6500 /CREATE INSTRUGCTION
NGA . +1
HLT /LUTATION OF INSTRUCTION
i Op /IN CASE OF SKIp
JMF INST+1 /1.00P
$
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