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The ELECTRONIC DEVELOPMENT CORPORATION (EDC).warrants
to the original purchaser each instrument manufactured by
them to be free from defects in material a&nhd workmanship.
This warranty is limited to servicing, repairing and/or
replacing any instrument or part thereof returned to the

; EDC factory for that purpose in accordance with the instruc-
? tions set forth below; and furthermore to repair or replace

’ all materials, except tubes, fuses; transistors and other

| semi-conductor devices which shall within one year of ship-

| ment to the original purchaser be returned to the EDC factory
: and upon examination be deemed defective.

| EDC instruments may not be returned to thé factory under
the terms of this warranty without the prior authorization
of the EDC Service Department. All instruments returned to
EDC for service hereunder should be carefully packed and

i shipped. All transportation charges shall be paid by the

purchaser.

| EDC reserves the right to discontinue instruments without
notice and to make changes to any instrument at any time with-

1 out incurring any obligation to so modify instruments previously
{ sold.

This warranty is expressly ih lieu of all other obligations
or liabilities on the part of EDC. No other person or persons
is authorized to assume in the behalf of EDC any liability in
the connection with the sale of its instruments.

CAUTION: The instrument you have purchased is a precision
| instrument manufactured under exacting standards. Any
i attempts to repair, modify or otherwise tamper with the
instrument by anyone other than an EDC employee or autho-
rized representative may result in this warranty becoming
void. '
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FACTORY BERVICE REQUEST
~ and
AUTHORT2ATION

WARBANTY SERVICE

inatruments may be réturn8d snly oh prior authorizatisn. Please
shtals 3 BETURN AUTHORIZATION WUMBER either directly from thé
factsry ot fro an sutherised B.b.C. Représéntative:

tsas Genersl instructivRé bélow.) -

CHARGEABLE REPAIRS

if requested, an estimate of chargesd will be &ubmitted prior to

pEpAirs. We 8uggest that you request a RETURN AUTHORIZATION

NUMBER to facilitate handling.

GENERAL INFORMATION
Aj Pblease provide the followihg ihformatiofi id ordar Lo axpadits
the répair:

i) indicate HODEL

2} 8erial Humbék

3} complete descriptiofi of the trouble!
Eymptofis, fmeasurBfents takeh, Bguipmeht used, 1lash-up
procedurss, attempted pepaitrs,; giispectéd location of
gailure and any other pertinént ihformatioh.

) Freight Chargés must bé prépaid:

¢} he RETURN AUTHORIZATioN NUMBER ghould be hotéd oil your
documehtation.
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i:8:8 DBEScRibTioN ANp 8PECIFiCATIONS

i:1:9 cénétai'beécribtioﬁ

i.1.1 The EDC Model 531 1& &4 microprovesdot coHtrolied enhaticed
veksilon of the fisld proven Model 528. Ad iHdustiy &tandard 6500
safise mictoprocBasor Has béeh ineorpsratad to ifiprove the
reiiabiliey, and varsatility of thas ifistrumseht.

1:4:3 ihe Model B2i Programmable DE Veltage Standard 15 a highly
vereatiia referercs soutce, designed te fisst the needs of compiter
syateins, prodiuction 1iine teétind; aittomatsd calibration, and
standards laboratoriss.

i.i1.3 The instriments have 4 Bpécified dcclirdey; ahd aré trdceable
t%tagghda hank of saturated standard celis to the Natiohal Bureaii of
standards.

1.1. Basolttion of sach randé; in &ach fiinctiofi; 18 1 part per
mitidion.

1.1.5  The ihstruments aré highly &ccurats référencés which can be
uasd for calibration of digital volthieters, andlog meters,
semicondictor analyzing systems, Aahdlod référsiicésd for compiters,
aHdlog-to-digital converters, telemabiy and data dcdiisition systems,

shd Wharsver 4 stableé solirce is requited.

i.1.86 The variabls, congtait éurrefit fode 18 dagigned for use in
cidiibfation and simuldtion of strain gagse and othér tirahéducers.

i.,i.7 there aré no adjustients mads during Horidl opEration: the
trifig are made duting calibratibh and ara deseribed in the
cdiibration procedure.

1.1.8 the cireultry 18 complataiy soild state fiadé of digcrete,
hybrid ahd/or inteégrated cireuits packdded on dtch&d glass circuit
bodbd&. The&e Are proven circuits; usihg dérated coripohenhts to
{HAUEe lohg 1ifs and magdimum relisbility.

1:1.8 the instrument 18 svarlssad atid short-circuit proof, and is
£uiiy opsrational in hormal ehvirenfiefital Eonditions.

1:1.18 the Stasdard soiurés #ill drive a short gircuit indefinitely
without damage to the instrufsnt, and #ill récovér to rated
specifications in less than 100u8:

s2iMan - Jdty -8é



1.3.0 Featiires and Applicatiohis

i.2.1 Features .

Accuracied based ofi ohe Fuil 84 calibratich cy¥cle 4nd
coh&Brvatively specifiad by using the "himit of Ertor” {or Worst -
cags) fiethods.

3.00086% of rangde)

£ Mode: +(0.002% of zetting +
g +# 1 udj

T Mode: +(0.005% of dettin

. Programming: IEEE-488 (dB-1B) ahd locél/maniial control.
(Noté: oOperator hdas control ofulbcéllféﬁoté imode i.&., shutdown not

required to ré-establish "local" cotitvrol.)

Voltage ranges (1 ppm té&olutionh or 6 decades)

(Y]

109 vdc resqived to 1@6euv
18 Vdc resolved to 10 uv
100 mvVde regolved to 8.1 uv

4= -

current rangee (1 ppm tresolution ot 6 decades)

b

100 mAdc resolved to 8.1 HA
19 mAdc resolved to 0.61 uA

H- -

(Note: 186 Vdc Complidiicé With variablé control.}
J. Flodting output. opticaliy isolatéd between andlog output
arid digital input lines.

friue bipolar control with balafice zé&to.

Maghitude is maintained durind poldrity changes, and §caled
oti fuhction change& ahd rangée chafigés in thé manidl mode. i.e., this
sliminates the reduitemsnt of reshteérihg the magnitude.

A tcrotbat", or shott citciit; of the otitput miy be
selacted.

1.2:2 Applications _ ‘
calibration of DVM&; DMM, wata&ra, chart recorders, A/D
cofivErtars, ATE, monitors, tohtrollers, lodditd 8ystéms, etc.
$imilation of theriocoubiss, ahd strdin gades. (4 to 20 mA
aid 18 to 50 mA} and other transducers. |
HoTE: cofiplianca voltage feom 1V to 160 Vdc.
Lowsr compliancs 1imits are sslestablé.
bihe?fity chaek of amplifiers and Functisn
fiodiles.

531 Mad ~ July “HRE



1.3.9 gutbut Specificatiotis
1.3:1  Voltagé Hode

Range 188 mde . i3 ¥de 106 Vde
Full Scale +111.111 8 #vde £14.441 16 ¥de  +#1311.111 ¢ vdc
Regolution 109 nv 19 uv 106 uv

(1 ppm)

Complidnce EMF into 166 mA 106 mA
Clirteht i medg Ohié

oittput 26 otims 19 mohmg 16 mohms

impeddncs

Accufdcy (Basis for accuracy statement): _ o

The Acelracy statement is based on thé “Limit of Exrkor™ (or "Woist
cA86") method. All othetr &peeificatioh® notéd hersaftetr; which effect
scturacy; B.g., 1ine ioad temperdturé, 8hd drift changés are included
i tHe &ccurdcy statemsnt. Thus; all sther speécificdtionis are listed

48 *pon-Additives.
+(0.002% of sattiing + 0.0005% of rangs + 3 u¥j
Nots: dha "+ 3 u¥h spseifisd above appiiss primarily

L5 the 180 fY range wHera maasuyrhpments at thass low levsis
ahisuid ba statsd conservativsly:. it becomés insigiificant

Bh the highat rafges. _ )

Hota: The accukacy statement absve is based en the "himit

8f Brror” ethod arid 18 VALID FOR ONE YEAR calibration cyclas,
HhE "Limdt of Brror' s8surAsy may be lnersassd ts tightsn
t6i1&rances by!

Aj Shottening re-caiibratien syels, i.s8., #Hore fréquéntly than

bha Buggasted i ysar cyels. and/6r

B)  Eiifination of "wor&t cass" conditiong by impl&ménting

cargfuliyv fonitorsed, &taniddrds 1labsratsry procedurés.

gtabiidty: 8 hre: 0.00078%: 34 Hes: 10.001%

{*non-additive) 8¢ days: 10.00156%

iing & toad Regtilation: +0.8085% #6 ioad to fuil load |

(*Hoti-additive) +10.0% 1ine fiuctuation

Hoi&s E Rippila: rm&: +0.0005% SF rangs + 2 uv ,
TH A band pass sof 8.1 Hz to 180 kiiz



1:3.2 cirrent Modé

Range 16 nAde 166 mA

Full Scals $11.111 1. mAde #i11.111 & mAdc
Ragolution (1 ppm) 19 Hatoamperas 160 nA
icomplidnce Voltage ¢ - 190 vdc ¢ - 160 Vdc
oiitput Cohdiictance .1 u§ 6.1 us
Hiote: Yoltage complianes himit tontrel

Ths complifncé voltage fiay be 1imited via a manually
coitrollad, 6 poaition siitoh: The 1imits are: 100 V,
35 ¥, 16 ¥, 12 v, B ¥ and 1 V.

Aecltdey! lsse definitiofis under Voltdgé ode)
+0.905% of ssttihg + 1 uA ,

ghability: & hrs: +0.001% 24 hra: +8.002%
(knon-additive) 90 days: +8.005%
i year: +0.0075%
1:4.4 general Specifications
tagiation: Powetr Transformer to andlod oltput
2.5 % 16 4 m ohms; 300 bF .
Cohtrol logic to atdlod ottpit: optically isolated.
id o ohms, 138 bF, 580 Vdc

jamperature coefficient:
. Ambient: +0.0805%/5C "
operating Limit: + 8.981%8c

gwitehing and settling Tifes:
' stap changegi: 5 fi§
Range Changes: 1 8
protection: Voltade mode! Short-cireuit and svstload protectioen.
citrent mode: oOpéh-circyit protéctiofi. ,
) Front pansl shthcidtor will indicaté fialfifiction
cofidition. Recovery is automatie.

tatfi—up Tims: 2 houts



1:65.8 Mechinical Specificatioiis
Pottar Requirements: 5owatta: 1185 ¥ or 228 Vac +19%: 5d/60 Hz

TeRperatiuret calibration Temperaturs: 233%c +1dc

Ambient Temperaturs! 208c to 3d%c
operating Limit! idsc to 50°C
Storage Temperatiké: -46%¢c to 85°C

bifiiion: Height: # 19 x # 3.5 s b 21 inches
w480 # H 88 £ D 530 mm

Weight: 12.5 1bs.; B.7 kd: shipbirig 18 1bs., 8.2 kg.
ferminais:  output: Front panadl fountad, 5 way bindind posts which
arsf Fisatifg, opto-izclataed frofi ths 488 bis, guardad; temote
ssfiged (4 wirs) and case grouhid: Rear pansl mounted 6 pin Amphéhnol
apBa. Eohhsctor (mate suppiied) with the 8amé funidtions As those
118684 #o¢ tha front pansi conhhsétisng: (Mo additishal eharge):
Prograf: BeAr panel mouhtsd conhisctor eonforfming to iEEE-488 (1978).

i & A
1:0:0 G

Mounititg: Back mounting farilities: standard 19 inches; 482.6 mm
and for bsench ugs #ith convéniéfit, atid temovabis, tilt bals;
ineiuded:

pertification: A certificdt® of Cofipliaticd 18 183yed With &ach new
snabFuRstt to certify the calibratish tracsable te the . S. Biureau
of 8tandards.

Harranty: Full ONE VEAR wartanty off parts and labor and a fuil ONE
YBAR WAPranty on specificationgd and perforfancé.
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2.0:8 INSTALLATION

2.1:0 Hountihg

_ The 521 18 designed for founting in 4 gtandard 19" relay
+8ck. tHhen installing in the rack it 18 récomméndéd that nylon
wishsrs be placed under the modhting Serews to prévent scratching the
paint:
3.2.8 Matind Cobhectots _

_ A1l ihstruments aré 8uppiisd with & matindg AC po¥er cord and
oitpit coithéctor. Theése ars!

loménclature part Mumbér puantity
i) Ac Potier Cord B 2393 _ 1 ea.
2} outpiit cotinéctor i19eA-14s5-68 1 &a:

3:3.8 1EEE Standard 488 cable ) o
o 3 oné ofr two metet IEEE §td. 488 cablé may bé obtained from
Ebc: BDC part No. 3045-1 or Part No. 3845-2:

2.4.8 AC Power Input cohsideérations

L ThErs 18 a 110-220 VAc powar inpit voltage séléctor switch
jocatéd on the rear panel. For 185-135 ¥ac usé thé 116 position. and
for the 210-250 Vdc usé the 2206 positioh. For 100 Vac or 200 Vac,
fovB Lhé wires on theé power transforiér [roR g 3 ta 2 and from lug
£ t& B, and usé the 1190 or 220 positiofi:

2.5.8 Thermal Congidsratiohns _ ‘
The heat genérating conpoh8iits aré locatdéd at the rear 4
ihchas of the ufit. Loeats theé unit in the vack &g that the rear 4
ihehes ard not obstructed by othér ingtrumehts, 8o 48 to permit the
irea Flow of aitr for this cohvection Systén.
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3.9.86 obeRATioN of THE INSTRUMENT
3.1.8 FRONT PAMEL cONTROLS

3.1:1 Potier Switch: Ppiigh-ofi; push-off 1ine powér with dssocisted
indieator.

3.1.3 ¥"Remote-Liocal" switch: fhis gwitch hag tio positions. 1In the
ijgeal position the instrument'& output is coittrolied by thé front
panel &witches.

IH the “refiots” position the instrumesit is8 programmed by the IEE
bii&, &nd disables all of the frofit panél cofitrols. This &witch, when
ifi tha “iocail® mods; will svarride the 488 bus.

3.1.3 polarity switch: this suiteh has 3 positiecns. ¥4 polarity
J8HOLES that output termital B, ot r&d teriindl, 18 poSitivé with
respact to output terminal ¢, or black terminal; and vice vérsa for
o paiArity. The "0 poditisH prodic#s a "crowbdr" bor Short circuit
Wit Bt the output termindls.

3.1:4 Maghituds Switches: #Thers aré &ik. Each oiié contiols on#
da#dd8 of magnituds, and sach 18 salsctabla frof 6 to i0.

3.1.5 HRangs Switch: +Thie 15 & 8is pesition switch &&lecting the six
rangh&i 100 mA, 10 =i, 104 m¢, 16 ¥, 180 V or obtion:

4:2.0 FRONT PANEL INDICATORS

4.5.1 becimal Point Indicators: The decimal point Always appédrs in
iH& appropriite position dependihg upsh which raHge i8 gélected.

4.%.2 Tnstrument Status Bhuncidtor:

iREM? ~ indicatas ths instrumént 18 in the remcte modé with front
pdfisl controls disabled. The output gtatus, i.8., polarity, ,
maghitude, and range are indicatéd by the LED difpiays and is tpdated
a8 thé prodram 18 chafigéd.

ifpci -~ indicatss the local or matual fieds, A1l frotit pahel conttrols
ars oparational ahd ovarride ahy programmsd bus pofimanids .

iobhib# - #hen illuminated, indieates &# sverioad ot pogsibly shorted
cofidibish in the voltage fioda. OF; Afi 8ped citelit condition in the
ctibkéhit fode:

WobE: When the 521 senss8 AH overlsad csudition in thé mA range
the unit will display Yeursld® ip the digit display area. when
this happens the 521 will resst 1tesif te &érowbdr &hd oitpit
$8¢8. To return tb the currsht rahge you must firgt remove the
calas of the overlcad. Théh you fust 8ither 88hd Woré data if
joil 4ré in remoté mode; or turh o6HE of the Switchés if you are in
thé locédl modsé. '
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3.9.3 Bangé/Function Enuncidtort

v indicates miliivelt rangé/and mode
hyr  indicates Volt ratigs/and fiods
iAd ifidicates milliamperd range/and mode

3.4.4 Decimal indicator: A "flsating decimal point is iiiuminated
byafaVérgl LEDs and properly locatss the décimdl pboiht for the rénge
indicated.

3.3.8 Magnituds bisplay bigits 8ix (6) 8seven sé&gment displays
iHdicate the analog valueé of the sutpitt: When the whit is tuinéd on
the &ssments ars tested and At the shd 6f thé segment test, the 488

Biig addreas is displaved for approkimately 15 s&eohds.

AdidAn » Twiv 'RA
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3.3.8 ouTetT coNNECTIONS

3.3.1 Front Panel connections: Ail tariihals on the front pahel are
5 way binding posts. Spacihg i1& tha 8tandard 3/4% cénters.
contiéctionhs are located as followHs!

High Load HHigh Sense

Low hodd Lok Sé&tise |
+1068 v High

case
Ground

tha “1sad’ and "serss" rafsrs ts the 4 wirse remote B8sisa papability.

+

Mott:i The "load - aenss" eircuit Must be esmplete in sither
6fie of tio configurations!
For Lhe cuprent mode or for driving high impadances in
ths voltage nods, ofily two wires have to be esnnected
t8 the load. (ges contiguratisn B)

However; if 4n &ppreciable surtent is ts kigw i tha
gireiit, in the voltage made, 1.8; 31 mA, thén theé
sanis 1inss shsuid be connsstdd at the 1sad:

(8as configuratish A)

Thig 4 wire systen eliminatés theé IR dreép and thig paintains the
volbays, accurdcy, of the Model 521 , 4t the load.

., __ B High High ¥F-——y —B ﬁigh ftigh F—
Load Senss : Lioad Sense

sehids Links

C Low Low E - Loﬁ Low E-——
t.0ad Sengs Lioad Sénse

sengs bLinks

Load - ——— livad

conifiguration A

cortéet for large load.
{4 wirséd to load,; &ense
cofinéctiong made at the
103&:)

Cotifidurdtion B

torréct for &mall ioadd
and clitrent modé. Do
fiot uké for largé loads.
{2 wikés to load, &énse
conhéctiond madé at the
521

E3itan - itnivw
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3.3.2 HRear Panel Connectot!

A chassis groitnd
B 4+ (high) load
C - (lo#) load
D No conidetish
E - {lo#} 8&anssa
F + lhigH) 8sn8s

ghééggm? 4 wire sénsa procedliréd apply &t tha dofitidctor 48 disciissed
H 3:3:1.:

3.3.4 1808 V output Terminal tfrent and rear paneis).

this eohHBotion provides the high (4) 1888 ¢ output at thé Front and
yady paAnsis. This partaind to optish RA-5 ahd 13 discussed in 6.1.9.

3.4.4 chassis croiund Terminals Thase eonnisctiond on the frohit panel
and a4t the rear connector &6 coffidckéd to chassig gréiifid.
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3:4.9 REMoTE PROGRAMMING ViA THE IERE 488 BUS.

3:4:1 iIntroductioh. The Ebc medel 521 14 cofipatible #ith thé IEEE
§td. 48871978. Thé applicabla referénes piblication 1&! IEEE
standard bigital interface for Programmable Ihstrimsntation (IEEE
std:. 488/1978).

pubiisher: Th& instituts sf Eisstiical asnd
Electronies Enginssrs; inc:
345 East 47th streat
Ne# vork, WY 16017

tha «GP-1B3 makes it poasible for & uBet t5 cohtiéct various
ingtrumente and components tsgather ints a Functienal system.
Howsver, this syvetem #ill not work without the propétr Softwars.

. h& spsrating syatem softwars offers 4 set of functisns and
commanda which ths ussr can asesfible ifts 4 writt&H program. Once
writesfi; the user's applicatist prégraf; in conjunctishi with the
pparatisn &systen Softwars, will allew the various insStruméints on the
¢GP-1B3 to gensrats signals; taks maasureméents, &hd allow thé
in&tEumBHt controlisr to matiage the redulting information.

411 zommands gsnt over the (GP-1BS must be Eiprésdéd in the
controiler's own language such &8 BASIC,; FORTRAN,; ste:

thare are thres steps that MUST be takén whén uSifig the «GP-IB>
to make the &yetem opsrate. ThHE user MUgT:

F

a.' Undérstand what tasks fmust be performed.

b: Use the controller's languigs.

¢: Khow what kind of ififormétion thé ih&ttriuménts dré cdpable of
éxchanging. B _

d. READ THE CONTROLLER PROGRAMMING MANUAL THOROUGHLY!!!

3.4.1 The interface capabilities of the 521 are sHi, AHl, T6, L4,
sri, #Rit.@é, pp2, DcO, DTP, E1, (see& para. 3:4.4.1 for PP2 éxception).

F3ilaq - riiv 8@



3.4.2 Setting The tnstrument's histen Address; The Epc 521 48 both
a "tistaner and a limitéd TAlker" indtrument. 1ta' addrsss i5 set
with 8 "dip switeh" leeatsd sn the rsay pansl: fThe digital board is
located nsar the front panel.

NotE: THE BUS ADDRESS 18 DIBBLAVED UBON coile
FROM LOCAL TO REMOTE; AND THE DISPLAYED ADDRESS

s THE DEVICE NUMBER THE MOGEL 531 Wilh RESPOND
0. HOWEVER IF THE ADDRESE SHEFCH 18 CHANGED WH1iE
TN THE REMOTE MODE, THE BISPLAY Witd NMOT INDICATE
THE NEW ADDRESS, ALFHOUSH THE INSTRUMENT With Now
RESPOND To THE NEW ADDRESS.

3.4:9:1 Gse switches 1 through 5. They ars BINARY ecodad

st = Bit 1
gfa = Bit 2
&3 = Bit 4
sWd = Bit 8
sits = Bit 16
ON = ‘rié
OFF = Falssé

Binary numb&rs 0 through 30 are scceptable. Do
MoT eET ALL B stitTcHRES tTo YOMT.
3:4.9 intsrface Hessages. The EDC 521 will r&spond to the
folloWing interfdacs megsagesd:

“HLAY. - Hy bListeh Address. Upoh recedpt of this masgsge, the
instrument will snter its listendsr active state and be ready to
dccépt & &tring of data bytes:. ATH mist be trie.
"HTAR . — My Talk Address. Upon récéipt of this medsage, the
instrument will enter it's Talk &tate and transmit & message string
ag détined ih para.3.4.4.3.
“ijifh¥ .  Unilisten. Upon receipt of thia message, theé ingtrument will
anter its 1istener idle &tate and will fiot 1ligtéh to ahy subsequent
dita byte strings.

ATH must be true.

WiFcH. tnterfdce Clear. Upoh réceipt of this command the instrumeht
will enter ite listener idle &tate.

ipoWer-on" Clear. Oh “Powsr—on", and rémoté mode; the instrument
will ba iH the listener idle state and it8 Ahdleg output will be 0.

THe ingtrimeht #ill alsc go to its listeher idle state wheh in the
local tode.
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3.4.4.1 ‘Thare arse ssverial droupd of sbmmands whieh the 621 will act
Hpst,; when received over the bus:

A, MNorial mesgadas to prograi the uhitié sutput to &
spacifisd voltage: | _ ‘
_ B. Meassaged requestitig 8pecific respondes oil the condition
of the 521. _
¢, ésriail bPoll in respsnds ts & SRy.
b. Parallsl Poll ts ihdicate device status.
£. intarface cisar (IFC)

4.4.4 Data Byte Skring Forfiat, 1h géneral, the 521 18 brogt dnmed
#%itH 4K eight character data byte atving: ATN fmist bé false on these

| o Ascit
cHARACTER FultcTION CODES
i Polarity 4 = positive Polarity
# = crowbar "o6"
- = jegativée Polarity
2 MsSD 6 - 10
3 28D "
4 3sDp "
5 4sD "
6 58D "
7 68D 1
B 8 EOI Rangs ¢ = 100 mv
{868 section 6.4.3 if RA-7 i=10 v
{8 installed) 2 = 100 V_
3 = 1600 V
4 =10 mA
5 = 160 A )
cRk LF ot LF if EOI
hag not beéh &8nt

e analod output will changeé to & hew vaiye abter réceiving theé end
of nsadsge.

Work: THE 531 SHoULb SEE AN BIGHT. (8)

CHARACTER WORD Fdﬁ_t@ﬁﬁECTiﬁﬁﬁcﬁhﬂﬁxﬁcs it

Wiit, AcT ON THE FIRST 8 BYTES. THE 521

MiJ&T RECEIVE AN END OF MESSAGH TERMINATOR

TO ACT ON THE MESSAGE:
it With RECOGNIZE ck nF, LF, OR Bot WifH THE LAST BYTE AS A
TERMINATOR :
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3:4,4.1 ThHeé EDC MODEL 52i do#s hot périmit the Parailel poll B
conifigures, (PPc) cotmand as inplamentad in the 1EEE 488 (cPIB)-1978
cotivention. However, the unlt may ba ssnfigured by transmittind 4&n
Ascit fph, followed by tha PPR bytas. Frof that peint tha Ebc MODEL
541 #4111 respond to Parallel Psllifid:

3.4.4,2 TALK ENABLE MODES

" The eontrolletr may rediast specifis statud information from the
Bbc MobEL 521. The messagas to bé Bé&fit te the EDC Mopkl 521 priotr to
geHding an MTA dre a8 follows!

.48t Data Sént B(eoi)
tihats tirohd ? (8ol

3.4.4.3 Upon réceipt of any of the abové messages, and tipon teceipt
of MPA, the EDC MODEL 521 #ill respod with the appropriate
intotrfation: '

B: Eight (8) byts nessage string. (Congist of first eight
bytes received over the bus, regardless of méssage length
iH excess of eight.}

2: oOne or more of thé folloWing ASCII méssdges:
"DATA ERROR"
"¥No 1660 voiT MopuLE INSTALLED"
"CURRENT OVERLOAD"
"OVERLOAD™ |
"HOTHING WRONGH

5. 4.4.4 The "Whate wrond réquést, ("?"), may ba ssnt at any time,
the Ebc MODEL 521 will respond with, "NOTHING WRONG" of one of the
me&8ages of pard 3:4.4.3. It i8 alsc used wheén tHe conitrolietr
véspondd to an SRQ and the 521 résponse signifies 4 &rror conditioen.

3.4.4.5 The Model 521 sets thé sRo when an srror 1§ detécted. The
“ifhats wrong requedt, ("?"), whet sent will clear the SRQ.
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3.4.5.0 SAMPLE PROGRAMS

The following éample programs are intended as guides to help vou
program this calibrator.

1. The 521 looks for 8 bytes at a time and any additional bytes sent
Can cause errors.

2. Some software used to communicate between the heost computer and
the IEEE interface can generate and send unseen bytes which will be
interpreted by the 521 as command bytes.

3. Sending an "unlisten" command after each 8 byte command string
will reset the 521's internal counter so that a "listen" command
followed by the 8 byte command string will set the unit to a new
voltage.

NOTE: THE 521 SHOULD SEE AN EIGHT, (8) CHARACTER
WORD FOR CORRECT PROGRAMMING. IT WILL ACT ON THE
FIRST 8 BYTES. THE 521 MUST RECEIVE AN END OF MESSAGE
TERMINATOR TO ACT ON THE MESSAGE.

IT WILL RECOGNIZE CR LF, LF OR EOI WITH THE LAST BYTE
AS A TERMINATOR.

In gach of the following examples:

The LANGUAGE is in BASIC, unless noted.
The INTERFACE is IEEE-488 (GP/IB}
The ADDRESS is {(Binary) 5 with the dip switch seti:

1 2 3 4 5 6 7

on off on| off]| off| off| off

3.4.5.1 Sample Program using: 3.4.5.2 Sample Program using:
COMMODORE Mcdels BEWLETT-PACKARD
MODEL 9825
3.4.5.3 Sample Program using: 3.4.5.4 Sample Program using:
HEWLETT~PACKARD HP1000A w/ 600 Interifiace
MODEL 85 L.anguage: FORTRAN 77

3.4.5.5 Sample Program using:
HP9816S or any HP Series
200 microcomputer



3.4.5.1 SAMPLE PROGRAM Commodore Models

The following sample program is intended as a guide to help you
program this calibrator.

1 REM MANUAL INPUT PROGRAM FOR EDC. 521

5 PRINT "f{clr homel" -

6 ED§=" ELECTRONIC DEVELOPMENT CORP "

10 PRINTEDS:PRINT"":PRINT"ENTER POLARITY + OR -"

20 INPUT PS

25 PRINT"{clr homel"

30 PRINT"

31 PRINT" FOR DECIMAL 19 USE J":PRINT""

40 INPUT MS:IF LEN(MS)<>6 GOTO3D

45 PRINT"(clr home}":PRINTEDS:PRINT"" _
5¢ PRINT" ENTER RANGE":PRINT"® FOR 160 MV":PRINT"1 FOR 1l0V"
51 PRINT"2 FOR 100V"

52 PRINT"3 FOR 1000V":PRINT"4 FOR 16MA":PRINT"5 FOR 1806MA"
60 INPUT RS: IF LEN(R$)<>1 GOTO50

65 PRINT"{clr home}":PRINTEDS:PRINT""

70 AS=(PS+MS+RS)

72 REM AS IS DATA MESSAGE SENT ON THE BUS TO 521

75 PRINT"" :PRINT" INPUT TO 521 ON THE BUS IS AS, AS="AS
100 TS=CHR$(13)

11®@ OPENS5,5

120 PRINTH#5,AS$;TS:;

130 CLOSES

135 PRINT"INPUT COMPLETE":PRINT"":PRINT""

1490 PRINT"TO ENTER MORE DATA, PRESS SPACE BAR":PRINT""

150 GETXS:IFX4=""THEN150

160 GOTOS



3.4.5.2 sAMPLE PROGRAM  tHeuwlastt-bPackard Model 8

The foilotiing sampld brografi 18 intendad as guide to hélp you brogram

thig calibrator.

1 KEM MANUAL 1HPUT PROGRAM FoR Epc. 521

5  BRINT"{clyr homel"®

6.  EBb§=" . | .
16 BRINTEDS:PRINT"!:PRINT"ENTER POLARITY + OR -*
20 iINbUT PS

25 PRINT"{cir homel" |

39 BRiNrY ENTER MAGNITUDE IN 8iX cHARACTERS;
31 PRINT® FOR DECIMAL 16 USE g% ipRINT""

40 INPUT M$:IF LEN(MS$)¢>6 GotTold

45 BRINT"{cir homeé)":PRINTEDS:BRINT!

8§25

iE, 123456"

56 PRINT" ENTER RANGE":PRINT"® FOR 186 MV":PRINT"i FOR 16V"

51 PRINT"2 FOR 106V"

E5 PRINT"3 FOR 1600V :PRINT'4 FoR 18MA":PRINT"5 FOR 1d0MA-

66 iHPUT RS: IF LEN(RS) 1 GoTO50

£5 PBINTYicly homei”:PRINTEDS:

70 A$é(?$+ﬁ§+R$) o _ - )
72 REM AS IS DATA MESSAGE skNT oM THE BUs To 521

75  BRINT"":PRINT" INPUT TO 521 off THE BUS IS A$, AS="AS
166 Té=cHRS{13)

119 obais,5 | - o

120 WRT7XX.A$;CHRS (13) :REM-OR WRTTXX, "T123456R":CHRS (13}
138 chosks o o

138 PRINTINPUT COMPLETE":BRINT"":pRINT'" o ‘

148 BRINT"TC ENTER MORE bDATA, PRESs SPACE BAR":PRINT""

150 GETX§:IFXS$=""THEN150

16% cotos

§2iwMain -
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34

The

5.3 sAMBLE PROGRAM Hewistt-Backard Modél 85
fsilowing sample program 18 intendad as a giudde to help you

progham thig calibtator.

S TS = S I S S

o or
-

=3 =}~ 37
Orwo S n

129
135
140
150
i6d

REM MANUAL INPUT PROGRAM FoR Ebc'8 Mobkl NUMBER 521
PRINT" clr Home}™ 4 i

Ep§="  ELECTRONIC DEVELOPMENT CORP ™ .
BRINTEDS : PRINT" " : PRINTHENTER POLARITY + OR -*

thetiT ps

PRINT" tclt home]® , | y
PRINT" ENTER MAGNITUDE iN §iX cHARACTERS: IE, 123456"
BRINTH FOR DECIMAL 10 USE J"iBRINTH®

INBUT M§:1F LEN(MS)©>6G0TO30 o

PRINT" (c1t home] " :PRINTEDS: BRINTHY {BRINTY

PEINT ENTER RANGE":pRINT"® FOR 186MV*:PRINT"1 FOR

1py¥#: pRINT"2 FOR 160V" o o
PRINT"3 FOR 1000V":PRINT A FOR 18MA™:PRINT"5 FOR 10GMA”
iNPUT B&:IF LEN(RS)¢>1 GOTO5B

BRINTY {clr homeé}":PRINTEDS:PRINT®

Ag= (PSHMSHRS) o , L

REM A8 15 DATA MESSAGE SENT oN THE BUS 7o 531

igiggg“é?ﬁiﬁT" iNput To 521 ol THE 488 BUS IS AS,
sE"

oyTEUT 705 Usilic " K¥iAS .

BRINT THPUT COMPLETE":PRINT!®:PRINT"Y -
PRINT*TO ENTER MORE DATA, PRESS SPAcE BAR™:pRINT""
GET®S : IFKS=""THEN150

GOTO5
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3.4:5.4
intérfac

0 00 ~I ¥ UL e La- B - FIT

16

on linad
on 1ines
Algo set

on 1inss
Liineg 14

_ The following progras i8 £4+ ths HP186BA with the 600
e:?

CHECK EDC SYSTEM

INTEGER IOUT(9},JoUT {8}, koUT (8}, LOUT(I)

-

DATA IoUT/'+ 1 23 456808 _ 7/
bATA Jotit/'+ 2 2 2 22 21 1/
DATA ROUT/'- 3 3333348 _ '/
DATA tour/'+ 6 54 3216 '/
Lti = 27

po i=1,i9

CAbL EXEC(2,1d0B+il, fott,-17)
CALL BxEC(i2,6,2,0,-2)

cAbt EXEC(2,186B+LU; Jout, ~17)
CALL EXEC({12,8,2,8;-2)
CALL EXEC(2,100B+LU,ROUT,-17)
cAtL EXEC(12,0,2,0,-2)

cAbt EXEC{2,160B+Lir; LOUT, -17)
CALL EXEC(12,0,2.0,-2)

ENDDO

END

sat integer variable to 9.
5 thiy 8, use spice a& ESacoiid byté of #ord.

146t word as undergcord chatrddter.

ary Format &nd word 1sngth to 8 1/2
16 18 and 20 are for delay.

HoTk: CONSULT YOUR HE USER MANUAL FOR FHE INTERFACE
CARD THAT YoU ARE U8iNu A8 THE DIFFERENT INTERFACE
CARDS TMPLEMENT THE A88 DIFFERENTLY .

BEMEMEER <HPIB Is NoT ¢PiB3 AND MAY Nof FULL¥ iMPLEMENT THE

1EEE-

488 (1978) STANDARD:



[Re—

3.4.5.5 scamplé Program u&ing: HPIB1BE ot any HP Seriss 200

il crocofipliter
180 { Epcb21 with +/-1080v optisi
i1d | program to &5t voltadeé from lkeéyboard interactively
129 | ugihg an HP98165 or any HP Seriss 200 ﬁlcrocomputer
i36é | opérating under BASIC 1.0 aHd abové....::......
146 ! HP-IB interface #7, 521 galseot Cods #6
153 : Kén Moy ----- VARTAN ASSOCIATES (MID) ~--—- 31.JAN.86
186
176 1Inpt: {
i8¢ iNPUT "ENTER Vi (+/-1111.11 Vmax, up to 6 digits)." vrr
190 Vra=ABS {Vrr)
208 Vrrg=""
219 TF vra>illl.11 THEN 430
220 Vir8cl=1* (vias.111111 AND vira<sii.i1iiy42*{Vrac=i1i.1i1 AND
viasil.iddi)+3%(viea>iil, 111}
230 iF Vrr>=0 THEN. Vrtd{l:i|="4"
244 IF VYrr<@ THEN Vrr$li: L
250 Viré&cle=Vrrscl-1
266 Vias= Vra*((vrrsc1>®)+1é*tN0T Virgel))
27¢ Ct=
280 REPEAT o
290 Vih=Vtra DIV (18°Vrisécle)
300 it vins=10 THEN
319 VrrSECt iy="g"
320 iF vin>id THEN Vra=Vrn-1
339 ELSE . _
340 Virsfecti11=VALS (VER)
358 END IF |
i60 Vra=vra- {18 -Vrréclc) *#¥th
3719 pt=ct+i
389 vff§c1c=?fréc1c—i
394 UNTIL ct=8 X _ - .
400 OUTBUT 706:Vrr&¥ALS (VErécl) jEND | END 18 for EOI only
410 louTktit 706; Vrrs&vALs(Vfiécl) : i CR/LF terminator
d29 GOTO Itibt o
430 DISP "Excebd voltagh output capability..... (RUN3 progtram
agadf. ¥
449 END
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i.8.¢ VOLTAGE COMPLIANCE LiMiT coltTRoh

Thig cotitiol pertaing to the cuktént fmode ohly:. It 1& & means to
1ifit thé poteéntial (EMF) of thé clirtBrit olutput. Thé control is an
intarnaily mounted jumpér thHat #4¥ be placed in any oh& of six

Edﬁigibﬁé. The control is located itsids the in&trumeht on the mother
oard.

THi& cofitrol does niot effect the operdtion of thé voltage mode.

§titch tisable Opeh
Pogition complidtice Citrcuit
Voltage Voltage
1 (fitimum) 1.2 ¥ 11.2 ¥
2 g8 v 18 v
3 id ¥ 24 ¥
4 23 ¥ i3 v
5 65 ¥ 75 ¥
6 (makimum) 160 ¥ i5¢ ¥



4.6.6 521 THEORY OF OPERATION

4.8.1 Thes Model 521 citrctiitry 18 cohvéhiefitly brokén down into
Funetional blocks, discugsed in thé followWing sections.

4.1.9 OVERVIEW

4.2.0 cONTROL BOARD _ _

Th& Cohttol Board has a dual fuhctiofi, it providés the datd when the
ingtrument is in the local fodd, and cotitaing thé digplays which
opétate in both local and ramoté fiods:

4.3.;8 MicRoPROCESSOR HOARD _

The Microprocessor Board (MPU] coiitrols all thé operdting function of
tha 531i: in the local node all #witches are continudlly Scanned, and
dpoh detecting 4 chahge from 4 pre8viouély storéd ss&tting; upddateg the
ardled bitcuits

4.4.9 iEEE 488 Logic

part of the MPU Board citcultry ahd ssftwars is y&dd t5 cotitrol the
tifiing, tHand shaking, ahd data handiifd tiscessary teé transfer data
£iof the bug to the Model 521 Digital t6 At&log ecircuits.

4.5.86 bict¥At; To AMALoc ciRcHiTs (bAc) o ,

The BAC citcuits ars locatad 8n the methsr board sf the HModel 521.
bata from the MPY Board is sent to A 24 bit digital to &ndlog
converter. The timing and clock circuits signals 4lss appear here.
PHe HesBsEAry weighting cofbohénts ar8 located within this cifcuit.

4:6.% outhbUt AMPLIFIER o

Ttis DAc output i& fed through &n glécticnic DPDT switch to the input
stage of the output Amplifier. This &tAge boostE the DAc voltage to
ths 1syel reduirad by the magnituds ddta réeeived from the pigitdl
civegita. currsnt anpiificatiofi reguired to drive thé 104d on the
otibplit términals i8 also generatsd in these stages.

4:7.8 ‘YoLTAcE oUTBUT , _ _ ,

the voltage appedring at thé output of the ampiifier i& chianneled to
this vutput terminals and the appropriadte teedback, of sehdind
Eééigtbfé throtigh relays selsctad frem data derived froft the MPU
o&rd.

" 4.8.0 RBANGE Logic

The ifiportant function of sslécking thd corréct rélayd for the range
aiid fitiction required i& don& by the Rafige Lodic cifciiit&. The
tifiifig Becessary for preventing &#itchind trénsiénts from dppearing
at the output teérminals is dealt with by thése citrcuitsd. The "Crow
Bar™ feadture, exclusive to the Modsl B21 i& dl&o dccomplished by the
Ratidé bLogic Circuits.
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4,18 INTRODUCTION

i.1.1 on POWER ON the MPU £irst séts the 521 to thé CROWBAR mode to
fitifize analod turn-on transients frofi appedrinhd at thé outptit
terminals.

41.1.3 The MPU proceeds to initialize the data tegisters, and
parforf other overhead and Housékéeping chored. The display sedments
arg eycled through. Upon complation 6f thé initializdtioh roiutines,
the tEEE 488 bus address switch 18 read; stored in mefiory &nd
displavad on the front panel.
i

4.1.3 it the power-up &Bdquaice was Btarted #ith the REMOTE/LOCAL
stiteH ih LOCAL the MPU rsads the setting of the front panel
s#itchss; 4nd stores the infsimatisr ih thé DAC. The outpit aid
dizplaye are updated. If powsk-up was ifi REMOTE the dispiay #ill hold
tha Bus Addrsss tntil valid data 18 recédived by the 521

i.1.4 ‘the HPY mohitors the gEMoTE/LocAl , POLARTTY, AMPLITUDE, ahd
SANGE switches. 1f the REMOTE/LOCAL SWiTcH ré&maihg in the LOCAL
positist; the front pahsl switch settings are read into témporary
régisters, and compared with data stored in the Wotking régisters.
if tha data is thes same, the data is igfiored and the didplays 4re
refrashad and the switches are réad again.

4.1.5  #hen a changé of data appéidrs i the temporaty raédisters, the
data i& transfetrted to the #orkifid régigters, manipulatad; and sent
to the DAc. The DAcC, and bttput; with poiarity #4hd rangé changes as
necmasary, are updated, 4s are the displays. Tha MPU thehn retitns to
reading the front panel 8SWitchés:

1.1:6 on detecting the REMOTE/LOUAL 8#itch in the REMOTE. The MPU
pilacés the 521 in the "CROW BAR Mobg", reads the Addrass switch and
diaspiays the imkEE 488 Bus Address. ~

4.1.7 7126 and zi2l are bus transceivers. They perfiit proper
ispiation and impedance matchifig of thé Bus:

4.1.8 Thé bus‘tfanchiveré contidct, directly to the 58488, zid1,
ihich hahdlses all the bus hahdshaking dhid protocol.

4.1.9 in LOCAL modé the Ebc HobDEL 521 intetnal citcuity does not
réspohd to any activity on the IEEE 488 bus. When the unit is pldced
intc the REMOTE mode, bus dctivity 18 fiohitored and the MPU intertrupt
biig Will redpond to activity diréected to the address of the EDC
MopEL 521 :

4.1.10 Utilizing the interrupt capabilities of the 68488, permits
this MPY to deal with the interndl Funictions of the 521 until &
mé&8agé directed to the 521 i$ received over the bus.
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4.1.i1 The EDC MODEL 521, {(in REMOTE modé), until téceiving an
interriipt from the 68488 will réfresh the displayé; and monitor the
LocAL/REMOTE switch. ’

4:1:12 An I#Q tells the internal MPU that the cofitrollér has
recsived a byte of data which HA& besh &8nt to the uhit's address.
thae EDC MODEL 521 will now dgo to it's DAC iupddtée roittine.
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4.2.0 CONTROL BOARD (DWG B 3871}

4.3.1 The CONTROL BOARD coiitaing the manual switches, mode '
aniuneidtors, decimal point LEDS, ahd &8veén segmeht displays required
for Mahual operdtion of the MobEh 52i.

4.3.3 The 6 seven segmeiit digplays;thé polarity display are
miltiplsked under control of the Mpy. A driver chip i& on the
cOoNTROL BOARD to intarfacs the MPU with thée individudl Ssegments.

4.3.3 The digit strobes al8c 8ttcbs thae six decdde switches
aimultanesusly with the sis displays., A logic "low" on & strobe line
snablas the display and reads thé information firom thé a8sociatéed
awwitch: The POLARITY SWiTcH, and RANGE SWITcH areé also &trobed and
theit Bcb data output to the MPY. Thé 8Bqueficé of réading the
syitehss 1s; RANGE, LSD-MsD; POLARITY:

ftotk: THE REMOTE/LOCAL SWITCH IS READ k
stMuLTANEOUSLY WiTH THE READING AND &TROBING
oF THE FRONT BAKEL, THEREBY ASSURING
coNTINUOUS MoNiToRiNG OF THE STATUS OF

THE REMOTR/LocAL SHiTcH

4.2:4 The &nabled switch cohnécts thé strobe loW to appropriaté
1118 oh the four "BINARY output® 1ifes. The Hotmal bifdry output is
vgi# thiough "10". The display #ill carry over to thé next decdde on

rEcBivihg an inpdt over BeCp "9". Thé aAndlog circuibiy #4111 give an
olitpuit of abpropriate weight (14}

4.2.5 The outputs of the decadé switcheg are &ent to the MPU.

d.2.6 The LOCAL REMOTE switch illuminated thée local/remote
indicator on the front panei. 1t aldo 8ends a high/low signdl tc the
MPl} to &at up mahual or remoté (IEEE 488) control of the 521's analog
Funotion. A high, {logic 1), on thé rém lihe €ignifiés the remote
modé . '

4.2.7 The "OVLD" indicator, dig&playg& an "inoperative" analog mode
(¢horted or overloaded output, or no otitput when a specific
voltdge/current is didled up). When the malfunctiorn is tremoved, the
light will go out.

i.2.8 The signal for the "OVLD" indicédtor comes from the analog
section of the mother board.

4.2.9 The polarity indicator i& & + or - segmented LED.

§dittan - ruip @@



4.2.18 tThe polarity &witch is Bimilar to the decids stitches except
that ohly 2 lines; pol. 1 atd pol.2, &ré uded, péimitting four states
of which thrée are used in the seiectishn of polarity.

4.9:11 the binary outputs of tha bobLARITY &Wwitch aré:

zero = minus
pne = crowbat
tiwo = poditiva

Thé sitputs are sent to tha MPY.

4.2:12 Ths RANGE &witch i& alsoc & BCD switch with threée of its four
oitpit 1ines used. This péimits ths 88isction of &ight rahges of
which &i% d4ré préséntly implemented:

te of thée RANGE switch ara:

4.3.13 The Bindity outputs
séro = 100 mA
one = 160 mA
ttio = 106 My
threa = 1@ Vv
four = 100 V )
fFive = 1006 ¥ (with RA-5 option}

fhe bikpitté &ré ssnt to the Mpts .
4:.2:14 The range lightsg aré cofittoiied by inpitd from the MPU.



1.3.6 MicRopROCESSOR CIRCUITS tFigs B-3981/B-3998)

4:331 the Hgdéi,szi empioys tha ihdgétf? standard mictoptocessor
65x% family of circuits, 6502CPY snd 68488, and &tandard off the
shelf logic circuits. _

4.3.2 mhe MPt} conttol consist of the cbts, RAM, RoM, /0, clock and
poWét obh/teset circiits.

A.3.3 The timing of the cifcuit {s sat by the cry&tal oscillator
and z13: The systém clock is set at i1.7Mhz.

A.3.4 Poswer on and resSet aré cohttolied by 215 afd it'& dssocidted
circtiltry. This assures the MPU %111 &tart up in 4 giveh state.
Provigion hasg been made to rasst/restart the MpU it1 ttout powering
dotint; to aid ih po#sible troubleghooting of the unit:

A.4.5 27 & 28 becode the sddirsss information oh the biié to enable
the mefiory addressed. Z6 fupther décodes 9000h:xto specific 1/0
devicBs located at memory locatiohs 9060Xhsx :

4.3.5 4k of ROM, z14, located 4t Fiwfhsx, contdind the operating
gyétén of the Model 521. An expandiot gocket i8& dvailable 4t
locdtion EXXXhex which may dccommodate BAM or ROM,; to fiacilitate
fFuturé expansion:

A.3i.7 4w of RAHM, z3. has beeh locatad at OXXXns«: Mo&t of the
data received from the front patel switches; or the IEEE 488 Bus is
manipuldted onh 'Zero page'. The use of the 6502& Zero page
addresging modes enhances the speed and performancé of the Model 521.

4.3.8 Each display and it's cortesporiding digit display is strobed
simiiltdneou&ly. The display &trobe ié Handied by the output latch
712, BCD to decimal decoder 223, ahd output diriver z26. The display
sequéficé i LOC/REM: pol,¢+ M$p - hLisD: RANGE

: s &trobs ftrom 226 is bpdated, or
refreshsd at this time. The individudl segments of the seven segment
LED digplay dre addressgabls by the cpPU thiough the latch z11l.
za5 aré buffers which feed the segment driver 1ocated on the CONTROL
BOARD:
4.3.10 The s#itch sddressed by this &trobe has it's BcD data placed
on the commoi output l1ines of the siritches, and is tead onto the
irkarnal datd bus through input iatch, 219

i.3.9 Ths display addressed by th



1.3.11 becinal point 1ights; rande, and local/reifiote; and polarity
sphihciators ars turnad on and sff by putput iatchsg z21 and z22

1.3.13 bigitail data, ie: data elsek, seyial data; and data strobe,
ars BEHt to the DAC circuits by 2233, Furthér deseription of these
signais i& located in the DAC séetish gf thisa manuail, &ection 4:5.0.

4.3.13 geiection of the propetr Fatigé relays 18 accomplished at the
oukpit 6f latch 220. 8éé sectish 4.8.8 For dsscriptioti of the rafngde
iogié:

4.3.14 bata rsad from thée POLARITY, Mab-1:80, AND RANGE switchas is
cofpared with itiformation storsd Feoh & previous reading; if ths data
i3 LhE s&ms; theh tha new datd 18 ighoted. This fiiiimizes the chince
of misinformation or glitches getting iftoe the DAc, 48 it i5 ohly
ypdated when new valid data 18 preséfit.
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4.4.8 iEEE 488 LoGIC CIRCUITS (Fig A-4043)

A 4.1 the Model 531 is a4 1imitad taiksr, as defined by the IEEE 488
gtandard. The IEEE 488 interface a8 implemsnted i the Model 521 is
dohid With a 68488 bus interface, 2 Mc3447 bus rée8iver/drivers, 74244
input latch.

4:4:2 An addresds switch is hotnted o the rear panel, for selecting
the addr&ss of the Model 521 oh tha bus:

4.4.3  1in LocAL mode the EDC MobDEL 531 internal clrciiity does hot
reapotd to ahy activity on the iEEE 488 bu2a. Wheéd the unit ié pldced
ihts the REMOTE modé, bitda activity 18 motiitered and the MpU intertrupt
bug #ill respond to dctivity divrBoted t8 the address of the EDC
MobDEL 521

= 7]

A.4.4 Cotinéction to the IEEE 488 i35 through a ribboti comihector,
pliigged into the mother hosrd. thtsrfacs batwesn the IEEE 488 bus
sighals and the 68488 biis ifiterface are thiolugh two MC3447 bus
trandecdivers.

4.4.5 7id¢, an input latch, 1& used to raad the setting of the
ADDRESS switch. Edch timé the Model 521 is ewitched to the REMOTE
positich, and on POWER ON the Setting of the this switch is read,
storsd inhto 4 register, and displdyed oii thé front panel.

A 4.5 The data transmitted ovér thé hiig ig stored in temporary data
registeré tntil a1l of the data has besii received. The data is then
compatad to data already presstitéd to the pAc, if it is the same then
the daks i& ignotred.

4.8 1IF new data is detected, the MPY locks out responses fto the

E 488 bus; and updates the pAc. The MPU retutns to monitoring the
# A88 bus and the REM/LOC switch.

4
2
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L
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4.5.8 DbiciTAL to AMALOG CONVERTER (DAc)  (Fig B 3519)

4.5.1 #he DAc éonverts the digital Aats from the MPU Board to an
Anaisg raferénce voltags:

4.8:3  The DAc consists of a rafersncs circuit, 4 34 bit serial to
ggf%}%ﬁi converter,a 24 bit DAC, ar&lsg buffers and sufmihg
b B

4,5:3 thes precision rafsretice eircuit cotigists sf pidl, 9id2, &
bi63. The ocutput 18 4 preciss & Pc voltaga. Thia %oiﬁﬁge ig applied
#ck688 a4 ddvider with 10 osutput voltages tappsd at Bod mv intervals.

4.8:4 the divided voltagss are applisd tos paralisl inputs of i2
aﬁaiod §witches, Z117A through 2122B.

4.5.58 21i7A & B are typical of ths ahalog switches. The lower
voltages frof the divider; VO thirough V7 are dpplied to z1i7A. and
the Highér voltages& ve-Vio ts the inputs sf Z1178.

i B i Haad A 4 ArS é ~UIHEET Asa ~ i1E

. fabid o
4.5.6 Tne anglodg &t chHanhél a.ua.J.Gg Jlll.-l..l.!_ gxers. The

1ﬂput codsg 080 to 11l co ﬁéct th& corrBspohditig input to the oiitput
pini of the miltiplexers. The 4% bit ifiput i& used to inhibit the
Z117 A of B section hot béihid us&d, th¥siigh inverters zi30.

3.1
ﬂ
bk
m:
- P
)

4.5.7 7114 through 2116 4re serisl in, paraiiei out, shift
registers, The outpute ars #pplied as aldital inputg to the dnalog
giitches z1i7 - zi22.

4.5.8 A Yclock" pulse from the MpU Boatrd is bitffered into the DAC
gsction by 2109 ahd opto cotipléd by ziil to the elock ihptts, (pin
iy, of zi14-z11s6.

i.§. The serial data from the MPU Bodrd ig buffered into the DAC
Séctich by zi09, #4nd opto coupled by 2iié to pin 2 of zlis.



4.5.10 The clock pulses step the serial data thru the 8 bit shift
and store registers. After 24 clock pulses, which represent 6

decades of 4 bit information, a strobe signal on pin 3 of 2114-2116
transfers the data stored in the shift registersg, to their outputs.
These output levels are applied to the digital inputs of 2117 - Z7122.

4.5.13 The analog outputs from Z117-2122 are buffered by ICs
z102-2105. The decade weighting and summing is accomplished by
R140-R145.

4.5.14 Inverting amplifier %101 sums and buffers the analog output
of the DAC.

22itMan - Jnly '@&S8



4:6.8 outpUT AMPLIFIER {bHe B 3808}

4.6:.1 ths output amplifietr 18 4 bipslar amplifier which takes the
oilttpitt of the bAc, and amplifies And bossts the eurvétit cdpabilities
of tha 521,

4.6.3 Q381 to 0308 accomplish the 1avsl shiftinig ahd cdrrent
afiplificition of the output amplifist:

4.6.3 %303 is the aumming &tage fotr the input from thé DAC 4and the
fasdback citcuitry of the amplifiér. .

nd 2305.

12

.

v
sl

Bolarity switching 18 handiad by z1d9,z341,

i 41 L= -— iy

ﬂl?

4.6.5 Whah the polarity 1§ reéversed; the "pol® bit ig dpplied to
the buffer inpdt of z109. The buffer drives the opto-isoldtor. The
olitpitt of the opto-isoldtor coiittold thée gdtss of 0311-Q3i4 through

invértér Z2301.

4.6.7 DAC GND is tied to the drain of Q3iil 4nd @313. bDAc OUTPUT,
(a4 ﬂedétlve otitput voltage); i& applisd to thé &soiikcé of Q312 and
Q314

4.6.8 The input to the otitput pteamplifiér stage goes through a 1K
68i1&t6r to the soiltce of 0311 dnd the drain of Q314.

9 signal GND is connected to soiitce of Q313 and the drain of

4

6.180 2301 biases on Q311 & 0312, and bidses off 0313 ahd 314 for
sitive otttput. For hégative cﬁtbut 7301, switched by z305 biases
£ 0311 & 0312 and bisses oii 9313 & Q314.

O‘D‘;h- | o T |1-
b

bo
f
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i.7.8 ouUtPtUT sWirTchiié  (bWé B 3888)

4.7:1 1id the 16V rande ths fesdbachk resistor 18 R3I35. This
reésistor 18 in all the range Pesdback éircuits. Relays k2, r3, & K8
cofifiact the outptit of the powsr aAmpilifisr to the sutput terminals.

4.7.3 in the 180V rangs, R338 and R337 are placed in séried with
R218: Relays K1, K3 & K8 conhset thé sutput te the output términals.

4.7.3 The 160 MV rands places the outptit of thé PA Actoss & 100/1
divider hstwork. R335 bécoiss thé feedback registor. Relays R4 and
K7 cotiiéct the feedback paths, and thée outptit termindls to the output
of tha dividar.

4.7.4 in the nmA ranges, R335 tiow# becowes the feedback resistor,
howévér the otikput current i§ sei&&d by measuring the voltage
devéloped actoss speciidl resistor&. K7 &fd K3 4ré al%o energized in
thi§ rarge.

4.7.5 In the 100 MA range the output current i8 &dmpléd by
R224-R226. The voltade is appliéd to the feedback circiiit by K5.
4.7.6 In the 1¢ MA range the output current is sampled by
R227-330. The reésultdnt voltage i8 appliéd to the feedbdck circuit
by k6.

NoTE: o providé the various sutput modes of opération,
’ and obtaifi the asecurasy and stabildty réquiréd
witra iow thermal relays aré uséd excligively.

§iMdn - Jaly 88
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1:8.0 RANGE Locdic  (pWe B 3992)

4.@.% The range selection and timind 18 controlléd by the Mpu
Board. - ,

4.8.32 tpon receipt of a rande chahgé command, thé MPY dnputs
"z8to88" to the DAC, forcing the outpit to zekro. 160 fiilliseconds
tatet the new rdange data is loadéd ints theé randgé rélay drivers.

4.8.3 2006 milliseconds after the tha ifitial rdngé chiange command.
the fie¥W magrnitude information 1§ ktiteiéd ifito thé DAC: &nd through
the sslected rahge rélay, to theé butpit termindls.

4.8.4 tthen the polarity ssitch ig pldced in "8%, or Zero polarity
ig &Bht over the IEEE 488 bug A &Separaté line from the MPU turng on
the crowbar relay.

4.8.5 With the 1060V option instaiiad, thiree of thé trdnde select
1itia8 ate tested before 1000V range operation cain bé eénérgized.
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5.0:0 CERTIFICATION AND TESTING

5.1.0 RECOMMENDED EQUIPMENT

Us8 Datron Model 1871, 1872 ot squivalesnt: L & N Thomas 149 ohm
standard reésistor ot equivalént:

5.2.8 CALIBRATION PROCEDURE

Rafar to Drawing No. B-3893. whe tast points 4re Actoss the output
terfin&alg &xkcept on Steps 1, 19 4Hd 24.
FRONT PANEL _
STEP SETTiNGS Apd TEST VALUE COMMENTS
1 Itrelevant R11 Voltédge oni tag Cotifiect DVM to Ref.
zetier test boints.*
2 Rahge=10 V R17 Altérnately 8witch
Magnitide=0 betwesn + and -
polarity, &dj.R17 for
equdl offsget errors. **
3 Rihge=10 V R12 o, i.8., Switch to - pol. on
Magnitudse=0 abgcluts vaiue 10 V tangs.
Polarity=+ ¢ipuv
3A Raride=100V R23 3, 1i.8.; Alternately switch
Magnitude=0 absclute value  betwesn + and -
J ¢50uy polarity, adj. R23 for
‘ aqual offset ertor
4 1 oh MSD R1 1 v 4 1g v Raétigs = 10 V
5 2  oh MsD R2 2 ¥ & 30 uv bolarity =
6 3 oh MsD R3 3V 4 20 4y B ) 4
7 4 ofi MsD R4 4 ¥ & 28 GV if one of the steps 4-
8 5 oh MsD R5 5 % + 38 u¥ 13 eadnot bé calibirat-
9 6 oh MSD R6 6 ¥ & 38 uv ed; adjuist problem pot
19 7  oh MSD ]R7 7V & 48 uv to fid trim, adjust R13
ii 8 on Msb -5 g v+ 48 u¥ to givé cotrréct olitput,
12 9  oft MSD R9 9 ¥ + 59 uv and repsat &steps 4-13.
i3 1@  on MsD £19 18 V£ 56 u¥
14 i¢ on 28D R14 iV + 16 uv
i5 16  on 38D R15 100 AV £ 18 uV ) ,
16 ié¢ ot 4sD R16 10 wV + 10 uV¥ sees if 10 on 55D & 68D
' ig #ithin &pecs:
17 1¢ on MSD R1g 1090 Vv + 508 uV
Ranga=160 V
Polarity=+ : L
ig 10 on MSD R19 190 mV + 2 uv

Range=100 mV

Polarity=+

# SEE NOTES ON NEXT PAGE

$41MaR - July 848



FRONT PANEL

STEP SETTINGS ADJ TEST VALUE COMMENTS B
19 12 on MSD R20Q 1V + 20 uv
Range=18 mA vse 160 ohm precision 4
Polatrity=+ wite re&istor connected

dcro¥d olitpit terminals.
Cohnect DVM to output
20 10 on MsSD R21 180 v £ 50 uv termindls of resistor.
Range=100 mA
Poldrity=+

* Do NoT attach DVM leads diréctly #ctosg the ré&fershce 2Zsher diode.
ise thé test points indicatsed in draWing B-3893. These points are
equiivdlent to the Zener ahods and cathsds.

Y% output 1z adjustsd viag BI7? for aqgual kaghitids bul opbosite
boldfity. TH& polarity of thé osutpiit ¥oitads do&s hot técassarily
haveé to corréspond to the froht panel poiarity &witch &etting.



5.3.0 NOISE MEASUREMENTS

5.3.1 EDC uses the followitgd procédu¥é to measuré the hoise levels
ohi thé voltage calibratore. rTechniquésd are employed to minimize
sxtertal ground loops and radiation paths which mdy introduce
impropét data ifito the desditrad measurements.

5.3.2 “Rule of Thimb": 1f ths measuremsnt indicates more than 1
miliivolt p:p. of noise on aiy EbCc in&triumént, the operdtor should
réchdck his equipment &and lash-up.

5.3.3 Because noise may appédr ih mahy formé&, EDC recommends the use
of 8H b8cillo&copd to make the nolgs médsuréments.

5.3.4 A high gain 50 uV/cm or bétter, differsntidl pre-dmp such as
the BATA or the 7A22 Tektronik modeis, ot sqiivalent, are well suited
fotr thig application.

5.3.5 1in an envitohment #With &kcé&ssive EMI levels, these tests
shoiild be performed in a4 Scrséd toom. Thig %ill prové thé specg of
the BDC unit, and #i1il, with A comparisoh tegt id thé hormal
givitrohment, permit calibration fotr radiated hoi&é pickiip on the test
madsutensnts.

5.3.6 The noise test should rot bé madé Simultaneously with
regliiation and voltage dccutdcy test. tThe Ypump back" currents from
somé medéliting devicesd will s&riou&ly distuiib Holse médsurements.

5.3,7 bifferential inputs measuremshts arée the most reéliable. They
Will cancel out commoh mode, due to &light &rrors in lashup.

5.3.8 the scope ahd the EDC calibrator iinder tedt shoilld be
cohhctéd to adjaceht potietr outléts oh the same phdse. A three wire
groliid i& required. 1In the event the 1lind doed not have a ground,
the scope and uhit under test should Hdve & sepdrate, hedvy wire
cha&8i&—to~cha&sis connection Séparatsd from the &hield of the
differential input leads.

5.3.9 The 184d used betwesti thé scopé ihpitt and the sotirce output
should be 4 shield, twisted pair With the shield conhected to the
frame of the &cope, and to the grolind 1ug adjaceiit to the output
tetrmifidlé of the EDC &oilkce:

5.3:18 Do.not usé the shieid of the ihput cable as the _
chd§818-to-chas&is contection ih placeé of lihe &ystem dground. Use
additiohidal separate heavy wite.

5.3:.11 1f the EDC instrtiment had& rémote sensindg, be Sike that the
"outpiit’ and "sense® terminals are biussad.



5.3:12 8et oiitput on 521 oii sdch voltage trdfige. Obsetve that ripple
dnd hoise do not exceed spécifisd valuss.

HoTE: The "DC" modes on thé préamp in tse usually results
it fioré accurate "noigs” meAsursmefits. Be& awaré of the
8pécifications for your pr&amp if this test is mads at
voltage levels othetr than 28to; &fHd Ac input is iused.



1886V option RA-5

6.1.0 Description and spseifications:

6.1.1  The Electrotiic Devélopmént Cotrpotation Hodel RA-5 is =
modiilar Subdssembly which &ittends the tangé of the EDC Model 521 to
1160 volts, in either polarity.

6.1.2 Electyicdl specifications.

Outpit voltage Max. +1000Volts

Resolution inv (ippm)

Output Curtent 5 mA

Settling time: 2 sécofids #ithin the range
8 sécohdg for polarity or

rangé change
Accurdcy +{0:004% of setting + 5nv)

Note: wusing the 1080V range at isas than 10V, 18 fot
técofifiénded, a8 a dagradatist of the Acsirdcy Spéc may
také place. A zero settifig iH this rangs could résult
i an offset of ¢1V for approximateiy 10 &econds.

6.1.3 calibration (DWes B-4021 B-4445)

Dial up or rémotely prograim thé Modei 521 to 1666V, positive
polarity. Adjust the potenticwmater oH the RA-5 fop éxdctiy 1¢dov
outptit.

cAlfrioN

buk To THE HicH VOLTAGES PRESENT AT TiE
OUTPUT TERMINALS; cAtiTioN stouLp BE
EXERCISED WHEN THE UNIT 1§ BEiNG OPERATED
IN THE 1006V RANGE.
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ption RA-7

i.9v_

Note: The Range Codes for the Model 521 with the
RA-7 option has been changed for safety and
cenvenience. See paragrdph 6.4.3.

6.4.0 Description and Specifications.

6.4.0.1 The Electronic Development Corporation Model RA-7 is a
modular subassembly which adds a 1.0 Volt range to the EDC Model 521.

6.4.9.2 The 1000 Volt, and 1588 Volt options are not available with
the 1 Veolt RA-7 installed.

6.4.1 Electrical Specification

Output voltage Max. +1.111110 Volts
Resolution - 1.0uv (1ppm)
Output Current 100 mA

Accuracy .002% S +.0015% R

6.4.2 Operation in 1.0V Range.

6.4.2.1 Locgal:

£.4.2.2 Amplitude is dialed in just as in the other ranges. Note
the segquence of ranges as dialed on the front panel:

108 mv
1l veolt
1% Volt
100 Volt

10 mA

102 mA

J21Man - JTuly '@g&g
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1569v_option RA-6

6.2.8 Description and Spécifications.

6.2.1 The Electronic Devélophiéhit Corbordtion Model RA-6 is
modiiidtr subassembly which &xteridé thé randé of the EDC HModel 521 to
1580 voits, in either polarity.

6.2.2 Electricdl Specifications.

Outpit voltdge Max. $1599Volts

Résoliuttion 10mvV (16ppm)

Output Current 5 mA

Settlintg time: 2 seconds tithin the trange

8 secohdg for polarity or
rangé chidnge
Accurdcy +{0.004% of setting + 5mV)

Mote: Using the 1588V raigse at 1&s8 thad 16V, is tiot
recommended, as & degradation of thé dcctrdcy Spec may
take placé. A Zero Bsttiig if this range cotild result
in an offset of <1V for apbroximately 10 ssconds.

£.3.9 oOperation in 1500V R&nge.

§.3.1 Local:

fioitE: oOverange display 1& ihactive in this Range,
Wiv §8 the greatest digit availabile on the MsD switeh.

6.3.1.1 Amplitude is diaied in just && in the othetr ranges, however
the MSD %111 not display above "i", indicating 10606vI!

6.3.1.2 With a zero on the MSD, th& 25D %ill go from "0-18". When a
"1 38 in the MSD, the 2SD will only display "@-5", thereby limiting
the displayed value, and the output to "1599.99V.

6.3.1.3 shoitld the MSD ot thé& 2SD bé turned above the limits as
stated in the previous paragrdph thé outpit voltage will go to it's
méximini, eithetr 1000V or 15000 Volts. This should be understood for
safe operation of the caiibrétof!!!

6.3.1.4 When changing rangeé from & lower one. If the displayed
vdlie is greater than "15600¢", the otitput will drop to ZERO. The
digplay will still retain the oridihal Setting &as a guide for
ctidfigiiig the settings until 4 legitimdate valiae for the 1500V range
hds been dialed.

A2 fiMan - Tulv 'an



6.3.2 Remote.

6.3.2.1 then used in the REMOTE thode, illégal amplitudeé data will
not bé accepted by the instrument. THE calibrator #ill remain at the
144t programmed valtde that tas valld for theé opetration of the '
ingtrument.

6.3.3 calibrdtion (DWGS B-4225 B-4256)

~ Dial up or remotely progrdm tha Model 521 to 1500V, positive
polarity. Adjust thé potentiometér ofi the RA-6 for exactly 1500V
outpiit.

CAUTION

DUE TO THE HIcH VoLTAGES PRESENT AT THE
oUTPUT TERMINALS, CAUTION SHOULD BE
EXERCISED WHEN THE UNIT IS BEING OPERATED
IN THE 1500V RANGE.



6.4.3 Remote.

6.4.3.1 the range coded drs a8 follows:

"g" = 100 mv

"1" = 1 Volt

"2Y = 10 Volt

"3" = 100 Volt

"4" = 10 mA

"E" = 100 mA
6.4.3.2 The dbove rande codeg should be sent actoss the bus to call
itp thé ranges as indicated. These codés Supercede any other
réfsirences to the ranges that mady appéar alsewhsre in this manual.

6.4.3.3 other than the chandges in thé Range Codes, REMOTE operation
i8 as desctibed in Section 3 of this manudl.

6.4.4 calibration.

6.4.4.1 The one volt zero iz adjusted after the 10 Volt zero has
been completed.

6.4.4.2 "Adjust the zero pot for equal offset on each polarity. The
makimum allowable offset is 15 uv.

ull scale is adjusted after the 10 Volt range has been
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