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IDENTIFICATION

PRODUCT CODE: AC-E9268-MC
PRODUCT NAME: CXADBBO AD-11X MODULE
PRODUCT DATE: SEPTEMBER 1978
MAINTAINER: DEC/X11 SUPPORT GROUP
THE INFORMATION TIN THIS DOCUMENT IS SUBJECT TO CHANGE
#ITHOUT NOTICE AND HDU%D NOZ BE CONSTRUED AS A €O H%THENT
BY DIGITAL EQUIPMENT ATION, ITA EQUIPMENT
CORPORATI ASSU¥MES WO RFSPDWSIBILITY FOR ANY ERRORS THAT
MAY APPEAR IN THIS MANUAL.
THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE
PURCHASER OUNDER LECENSE FOR E EN A _SINGLE COMPUTER
SYSTEM AND CAN BE OPIED (WITH INCLUSION OF DIGITALS
COPYRIGHT NOTICE) ONL OR USE IN SU SYSTEM, EXCEPT AS MAY
OTHERWISE BE PROVIDED IN WRITING BY DIGITAL.
DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR
THE USE OR RELIABILITY OF ITS SUFTWARE ON EQUIPMENT THAT IS
NOT SUPPLTED BY DIGITAL.

COPYRIGHT (C) 1976,1978 DIGITAL EQUIPMENT CORPORATION
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S OF THE ADB MODULE RUNNING ALONG TAKES APPROXIWATELY ONE
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5.0 CONFIGURATION REQUIREMENTS

=

-

DEFAULT PARAMETERS:

DEVADR: 170400, VECTOR: 340, BR1: 6
DEVCNT: 1, SR1: 0

REQUIRED PARAMETERS:

NONE IF SR1=1

TF SR1 BITS 1 2=1 THEN SEE OPERATION OPTIONS

|
.
x

6.0 DEVICE/DPTION SETUP

=

Q SR1=000 AN ANOLOG GROUND MUST BE PAT ON CH. 0.
. SR1 BITO=1 THE KW11K OPTION MUST BE CONNECTED
. TO THE AD11X OPTID

SR1 BIT1=1 ALL CHANNELS SPECTIFIED MUST HAVE

AN ANOLOG GROUN

=

7.0 MODULE OPERATION

=

1. (START) BIT EXERCISE CSR
2. SET TEST CHANNEL TO ZERD

3. gﬁESTR;} PREFORM RMS NOISE CHECK ON SPECTFIED CHANNEL.

2
-

§ WE FIRST USE SAR TU FIND THE DAC VALUE THAT PRODUCES A 16784
. SPLIT FOR THE LEFT BOUNDARY OF NOISE. THEN WE USE SAR TO
o FPIND THE DAC VALUE THAT PRODUCES A B84/16 SPLIT FOR THE RIGHT
| YALUE. WE THEN SUBTRACT THE TWO DAC VALUES AND WE HAVE A
] VALUE FOR E 68% AREA OF NOISE (RMS). T 1S COMARED
| égﬁﬁ%%? THE ALLOWED LIMIT TO SEE IF EXCESSIVE NOTSE YS ON THE
§ -

] 4. §ADPK16 PR?FURM PEAK NOISE CHECK ON SPECIFYED CHANNEL-.

§ - _(ADPK1 THIS IS A PEAX NOISE TEST.

| | WE FIRST USE SAR TO FIND THE DAC VALUE THAT PRODUCES A .6%
. SPLIT FOR THE LEFT BOUNDARY OF NOISE, THEN WE USE SAR TO
. FIND THE DAC VALUE THAT PRODUCES A .63% SPLIT FOR THE RIGHT
§ BOUNDARY. WE THEN SUBTRACT THE TWO DAC VALUES AND WE HAVE A
|
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e
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CHANNEL.

5.

7.
B.

IF MOLTIPLE CHANNELS ARE SELECTED FOR NOISE TESTING TEST NEXT
CHANNEL, IF SINGULAR RETEST CHAN. 0.

IF MULTI-CHANNFEL SAMPLING IS SELECTED, TAXE SAMPLES ON EACH
CHANNEL SPECIFIED AND  COMPARE THE AVERAGE OF THE SAMPLES
AGAINST THE OLD AV&RAGE FO HE CHANNEL. IF THE DIFFERENCE
IS GRFATER THAN THE TOLERANCE, REPORT THE DATA ON THAT
REPORT END PASS.
(SAR) SAR IS A SUCCESSIVE APPROXIMATION ROUTINE. IT IS USED
TO_ FIND A DAC VALUE THAT PRODUCES A DESIRED SPLIT. IT DOES
THIS BY TRYING A DAC VALUE AND TAKING 512 CONVERSIONS ON THE
A/D. F_THE AMOUNT OF THE SAMPLES IS LOWER THEN SPECIFIED IT
INCREASES THE DAC VALUE, IF THE AMOUNT OF SAMPLES IS HIGHER
THEN SPECIFIED, IT DECREASES THE DAC VALUE. IF THE END DAC
ALUE IS EIT 000 OR 377 WE SAVE A “HARBARDUND" ERROR
THIS OCCURS WHEN WE ARE UNABLE TO ADJUST THE DAC TO PRODUCE A
DESIRED SPLIT, AND INDICATES EXCESSIVE NOISE ON A CHANNEL.
RANDY) THIS IS A RANDOM NUMBER GENERATOR. IF THE KW1llK
LOCX OPTION IS SELECTED WE GET THE NUMBER THAT WE PUT INTO
THE CLOCK PRESET REGISTER FROM THIS ROUTINE.
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8.0 OPERATIONS OPTIONS
1. VALID SR1 VALUES
SR1 BIT  ENABLE/DISABLE FUNCTION
0 0 INHIBTIT USE OF CLOCK OPTION.
0 1 ENABLE USE OF CLOCK OPTION. NOTF:  IF
ENABLED, YOU MUST DESELECT KWDA FROM
DEC/X11 RUN.
1 0 INHIBIT SAMPLING OTHER CHANNELS FOR
STABLE INPUT.
1 1 ENABLE ~SAMPLING  CHANNE ERO _THROU
ENANREL SPE reliSe CLsteRC 1o dy R STABLF
INPUT (+- TOLERANCE SPECIRIEH ¥ OFFALL (1 0)
2 USE CHANNEL ZERO ONLY FOR NDISE TESTING.
2 USE CHANNEL ~ZERQ THROUGH THE CHANNEL
SPECIFIED IN NLSTCH (166) FOR NOISE TESTING.
2. THE FOLLOWING ARE LOCATIONS WITHIN THIS NODULF THAT ENABLE
THE USFR TO CHANGE LTMITS AND SPECIFY CHANNELS.
LOCATION APC FUNCTION
ARMLIM 216 SPECIFIES MAXIMUM LIMIT FOR RMS NOISE. _ MAY
BE CHANGED TO ZERO TO FORCE TYPEOUT OF RMS
NBISE ‘BN A CHANNEL RUNNING IN A SYSTEM
ENVIRONMEN
APXLIM 220 SPECIFIES MAXIMUM LIMIT FOR PEAK NOISE.  MAY
BE_ _CHANGED TQ ZERO TO FORCE TYPEOUT OF PEAK
NOISF ON HANNEL RUNNING TN A SYSTEM
ENVIRONMENT.
CLSTCH 164 JE SBL BITL=1, USED TO  SPECIFY END CHANNEL
OR SAMPLING STABLE INPUT.
OFFALL 170 IF,SRL BITl=1c USED TQ SPECIFY TOLERANCE OF
SABLE CHANSEL, PRESET BY MODULE TO
w000002".
NLSTCH 166 IF SR1 BIT2=1, USED TO SPECTFY END CHANNEL
FOR NOISE TESTING.
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NON-STANDARD PRINTOUTS

1.

2-

IF A CHANNEL HAS EX ES RMS NOISE, IT REPORTS IT 1IN AW

ERRUR CALL AND A MS
{EXAMPLE)
ON CH. 00 A/D RMS NOISE=0.52 LSB (LIMIT=.25LSR)

IF A CHANNEL HAS EXCESSIVE PEAR NOISE, IT REPORTS IT IN AN
ERROR CALL AND A MSGN CALL:

{EX AMPLE)
ON CH. 00 A/D PFAX NOISE=2.S5TLSB(LIMIT=2.00LSB)

IF THERE IS AN EXCESSIVE AMOUNT OF NOISE SO THAT THE DAC
EREEDT BE ADJUSTED, IT REPORTS IT TN AN ERROR CALL AND A MSGN

SIVE
CALL:

(EXAMPLE)
PEAK WRAPAROUND FERROR ON CHAN. 00

IF A CHANNEL IS FOUND TO BE UNSTABLE IN STABLE INPUT
SAMPLEING, IT REPORTS IT IN A MSGN CALL:

{EXAMPLE)
ON CHAN 14 OLD AVERAGE=4066 NEW AVERAGE=4000

SEQ 0007
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ADBBO. P11 12-0CT-78 I1% SEQ 0014
RN R R A A R A A RN R AN AR AT N A AN AR AR AT AN AR AR AR AN AR RN N R
001436 104403 000000° 002616° tiscus,sEcIN, HSGS 3ASCIT MESSAGF CALL WITH COMMON HEADER
. ENDP:
iiég' 787 116820 Lie PASSENT UPDATE PASS couNt.
. 61 000004 176340 BI 4a172,501 DUING MULTIPLE NOISE CHANNELS?
1456 00i01s BNE § YES - GET THE NEXT ONE
1 ;35&; gsi 176604 000001 183 ggg glsscat, 1 gsgzngugggglgé SES?
. 000001 176320 8 é[ro se1 E_WE_CONNECTED 10 THE KW1l¥ OPTION?
476° 01% 3 BhE fgrro. LR CRR S A AT A
0015007 000167 177450 aup ADRMS1L #NO DO AGAIN.
504° 7 176554 282 INC cCcH POINT TD NEXT €
Tk 303- 098787 178288 176510 cue ECH NLSTCH zécﬁgn EASF Noide cuo
: 238 088083 176540 e’ ca VES S LrARISAGATN oM CH. O
gg 238~ 80398 ’ g8 § HirEsE e ol °
001526° 032767 000002 176262 35: a1 BIT1,SR1 ARE WE DOING VOLTAGE SAMPLTNG?
ggisgg~ 803324 3 1 19 N -"EnD BASs| X
536~ 00 176524 CLR cca FVES - START WITH CH 0.
5427 026767 176520 176454 48: cup CeH e CLSTCH DONE_ALL CHANNELS?
12 gg%: %§g‘ 00 gfé § Q0 25 ur&g ﬁB;B Eggsfé.'
f 332' 3;7 89*238' 176222 MOy Eéisvecrun SET VRcHAREeBe® INEkERuer
3887 06701 176474 MOV JR1 GET CH. NUMBER "
127 00030 SVAR JELX RIGHT POSITION IN CSR. .
3 a1: 992 990301 BIS 0Ler1 497 INTRS ENXBLE AND GO
4 g097 010177 176 551 MOV fiosr RT A/D.
3 6047 104400 000000° sst EXITS,BEGIN FEXIT TO MONITOR. MODULE WAIT FOR INTERRUPT.
4 ¢ .
44 0016107 000004 000000 001616° PTROS, BEGIN, TS 7 QUEUE UP TO CONTINUE AT 7§ AND RTT
b ’
q
7 0016167 067703 176412 151 ADD ADBR,R3 ADD THIS SAMPLE TO TOTAL
i 8012%2- 383303 s DEC ganne- JA00 OOnE EAIT4RuPleld
49 001623~ 001365 NE 55 FNO - DO NEXT ONE.
5 006203 ASR R3 YES_NOW WE
5 88}338’ 008 83 ASR R3 gHUSB DIVTDE BY
3% 001632° ooséoa ASR R3 %8 70 GET THE
TR B e AL
32 901643~ o&bggo ASL RG 7 FEQRM AN OFRSET °
271 001643- 010301 uny R3,R1 $SAVE_NEW SAMPLE VALUE.
54 001646~ 166003 003112 su8 REESAM(0),R3  FGET THE DIFFERENCE ‘BETWEEN
g 7 AND Eg? NEW ONE WE gUST GOT
go1852° 100001 BPL 8 FIF POSTTIVE WE°RE OK.
67 001824 832487 176346 gs:  fuB §3.0FRaLL JTR TR Ty Th FoLERANCES "
83 00125~ 853153 ) ) BLE fos 1iEs Do hERT e
B8 DEC/X11 SYSTEM EXERCISER DULE MACY11 30R(1052 12-0CT-78 16216 PAGE 16
roRaberqit! S{SIFR RTINS O (1052 SEQ 0015
Q% ;iit.iﬂi*l’*'kﬁtl!lt*t*tt‘*ttﬁttiit*ti*ik!ittlit!‘!I*tk*!ti'*ﬁi'
sCONVERT CCH TO ASCII AND
3STORE AT CHANN
9018647 104430 0000007 000266° 0TOAS$ ,BFGIN ,CCH,CHANN
E 2 0 3332 ;*i*tﬁttttitlt.*kkt*it.ttﬁi'ttﬁii**i*it*iR**llt't*l**t*kt'ittti
v§ 001674- 016067 003112’ 176372 ?Q!iti*iggggg:sgl‘gggggzt't**tffi***iiﬁ*'*ﬂﬁlﬁltttl!tﬂklllit*ﬁti
14 sCONVERT NUMBA2 T0O ASCIT AND
7 FSTORE AT OLDS
76 0017027 104420 000000° 000274° OTOAS,BEGTN, NUMBA2,0LDS
¥ 001710~ 60331 -
éJ ;t'***'tkt*tliﬁ*lttk**i****titﬂ*ﬁitﬂt.iitil*'*"ﬁ'kktti*!.ti.ﬁ*
: ;t!tt*iti**tiitt**l***i*tﬁﬁit*i*ti*.i'*ﬁ*ii*"'i'ti*i**'t’i..*tt
7CONVERT_NUMBA3 TO ASCLT AND
5 STORE AT NEWS
9017127 104439, 000000 000276° 0TOAS,BEGTN, NUMBA3, NENS
5 R R A A A A KRR AR AR R AR T R AR AR T A AT AN AR RN AN AN A AR AR AR RN AR AR A RN
& 0017227 010160 003112~ foy R1,RECSAM(RO)  ;PUT NEW INTO OLD.
001726~ 104403 000000 002654 HSGN$, BEG [N, NSG12 7ASCIT MESSAGE CALL WITH COMMON HEADER
001734° 005267 176326 1082 INC cc ;LOOK_AT NEXT CHAN.
001720 000167 177576 JHP 4 760 TEST IT
3 001744° EENDP S
144~ 3 - HDITS$ ,BEG ;SIGNAL END OF ITERATION
0017447 104413 000000 EWDITS RECIN £RSRT6REERALE TEER N0 5r pass
001750 000167 177154 Jup RESTRT
8 FUSING SUCCFSSIVE APPROXIMATLON AND WRAPARGUND DAC DEFINED IN R1.
- 702 0 AR® MOY 200,R2 R2 = MSB_UF DAC
031783~ 8a3ag7 000200 $ CLR gklb' 188 rTD 0 -BNgs -
702 9017627 005967 176260 CLR RE 3START WITH ZFRO DAC
703 001766° 062261 176354 BIT:  ADD R2, FRED FTRY THIS BIT
704 001772° 016711 176250 MOV FRED, (R1) $LOAD DAC.
105 g01176: 005003 CLR R3 FINIT HIGH COUNT
002000° 012704 001000 MOV #512.,R4 $R4 = § OF SAMPLES IN A BURST
] 002004~ conv:
9020047 032767 000001 176004 BIT §arIm0,5R1L ;IS _CLOCK SELECTED?
7 002012~ 001004 BNE $ $YES €OTO HANDLER.
B
002014~ 052777 000001 176210 BIS BITO,@ADSR NO - SET GO BIT IN A/D.
11 003053° 833330 8R ggrro-e icoro 3§
T1e 4- 004 00035 : SR PC,RANDY ;GET A_RANDOM NUMBER.
ig 883830- 824097 192338 1s 2R §*5“ $MAKE SURE THE CLOCK®S CSR IS CLEAR.
gadeia: kel MR eeune I T A A R T
118 983045- 838717 888328 1781%8 8IS 81482 8%osn 3SET OVERFLOW ENARLE.”
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