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SAFETYSUMMARI BT

The folowmg geml sefely precaurrons must be observed durmg all phases of operatron serwce and reparr of lhrs instru-
mem Farlm to-comply with r‘rese precautrons or with specific warnings elsewhere in this manual violates safsty standards

cirstcmer ’s failire to comply w;rh these requrremenrs

\
v

| BEFORE APPI.YING POWER

Verify - that the p)oduct is set to match the available Irne,
voltage and the eorrect fuse i is mstalled

GROUND THE INSTRIJMENT

.. This product is a Sefety Ciass 1 instrument (provided with: a

protective sarth termtnal) To minimize shuck hazard, the in-
strument chassrs and cabmet must be ccnnected to an elec-

trrcal ground “The rnstrument must be connected to the ac

- power. supply merns ‘through a three-conductor power cable,

'] . with the third wire. firmly connected to an electrical ground
"' (safety ground) &t the power outlet. For rnstruments designed
to be hard-wired to the ac power lines (supply mams) connect. -

‘the protective earth termir.al to a protective conductor before

any other connectron is mads. Any irterruption of the protec-

" tive (}greundrng_):conductor or disconnection of the protective
~ earth terminal will cause a potential shock hazard that could
result in personal injury. If the instrurnent is to be energized via

an external autotransformer for voltage reductron be certain

| that the autotransformer common termmal is connected to the
i ‘~, neutral (earthed pole) of the &c power lines (supply marns) |

| INPUT POWER MUST BE SWITCH
“CONNECTED. -

- For rnstruments without a built-in lme switch, the mput power '
'lrnes must: contain a switch or another adequate means for

disconnecting the mstrument from the ac power Irnes (supply
mains). ‘

DO NOT OPERATE IN AN EXP{ OSIVE
B ATMOSPHERE
Do not oparate-the rnstrument in the presence of flammable
| geses or fumes.

1

KEEP AWAY FROM. LIVE CIRCUITS

Operatrng personnel must not remove instrument covers.
Component replacement and internal adjustments must be

. maqe by qualmed service personnel Do not replace com-

ponents wrth power cable connected. Under certain condi-
tions, dangerous voltages may exist even with the power cable
removad. To avcid injuries, always disconnect power,

, ""dgscharge circuits and remova external voltage sources before
.}~ ‘touching components

DO NOT SERVICE OR ADJUST ALONE. |
. Do’ not attempt internal service or adjustment unless another

person, capable of rendering first aid and resuscntat on, is
‘ present

@=
| warning |

| % of design, mqufecrure and\ intended use of the instrument.. Hewlett-Peckard Company assumes no Irebrlrry for. r‘re“'

i

DO NOT EXCEED INPUT RATINGS

“-Thrs instrument may be equrpped with a.line filter to reduce
- electromagnetrc rnterferende and must be cqnnected to a pro-
" perly grounded receptacle to minimize electric shock hazard.

Operation at line' ‘'voitages cr frequencres in excess of those

 stated on the data plate may cause leakage currents in excess

0of 5.0 mA peak

SAFETY SYMBOm.S

Instruction manual symbol: the product
Will be marked with this symbol when it

instruction manual (refer to Table of
- Contents). ‘

Indicates hazardous voltages.

P

indicate earth (ground) terminal.

The WARNING sign denotes a hazard. It
calls attention to a procedure, practice,
. or the like, which, if not correctly per-
formed or adhered to, could result in
.personal injury. Do not proceed beyond

a WARNING sign until the indicated
conditions are fully understood and met.

: [

The CAUTION sign denotes a hazard. ft
calls attention to an operating pro-
cedure, or the like, which, if not correct-
ly performed or adhered to, could result
in damage to or destruction of part or all
of the product. Do not proceed beyond
a CAUTION sign until the indicated con-
ditions are fully understcod and mei.

CAUTION

- DO NOT SUBSTITUTE PARTS OR

MODIFY INSTRUMENT.

Because of the danger of introducing additional hazards, do
not install substitute parts or perform any unauthorized
modification to the instrument. Return the instrument to a

Hewlett- Packard Sales and Service Office for service and ;

repair to eneure that safety features are mamtarned

\»

Instruments which appesy aameged or defective should be made i mope. 8 trve ttnd secured against unintended operarron until

they can be repelred by qualrfred service pe.'sonnel

r "t;“"
] T v

is necessary for the user to refer to the .




Section

N
a

\

\ .
)
, \
B
r

b

.

/

i
| |
- | o | I o
S | . Page Section o ‘ S g ~ Page
\GENERAL INFORMATION ------ 1-1 - Il 373 USING 59601B AS A LOW LEVEL
‘11 INTRODUCTION. . ... ... N I (Con‘t.) 'DC SIGNAL SOURCE. . . . . .. . 317
'1-3 DESCRIPTION .. ...... — " ". 375 Unipolar Mode ........... ... 317
1-7 HP-IB CAPABILITIES . . . .. PR . 3-79 BipolarMode. . ... ............319
19 SPECIFICATIONS. . ... ... L S s |
-1 ACCESSORIES...‘.;....'....".'. 1-1 B .' e R .
1-13 INSTRUMENT AND MANUAL | IV PRINCIPLES OF OPERATION... .. 4-1
~ IDENTIFICATION .......... 1-2 41 OVERALL DESCRIPTION. . .....4-1
1-16 CRDERING ADDITIONAL | ~ 4-3 . Digital Erocessmg Circuits . . . . . ...42
. MANUALS ... ............ 1-2 4-9 Digital to-Analog Conve(ter (DAC).. . 4-2
- 1-18 RELATED DOCU,MENTAT'ON e 12 4-11 Analog Amplifier Circuits . . . . . . . . 4-2
INSTALLATION..:.......... .21 4-16 DETAILED CIRCUIT ‘
.21 INITIAL INSPECTION. . ........ 2-1 | DESCRIPTION . . . ...... ....43
~ 2-3  Mechanical Check . ............ 2-1 4-18 Power-On Preset. . ........ ....43
2-5 Electrical Check . ............. 2-1 4-20 Address Comparator. . ......... .43
2-7. REPACKAGING FOR SHIPMENT. . 2-1 4-22 Acceptor Handshake ........ ... 43
29 INSTALLATION DATA......... 2-1 ~ 4-24 Listen Logc....... P ¥ S
2-10 Outline Drawing ..............21 4-27 Clock Generator. .............. 4-4
2-13 Rack Mounting . .. ............ 21 429 1501ators . ... 4-4
2-15 Equipment Required . ......."... 2-1 431 DataStorage............ SRR 4-4
2-17 HP-I1B Connector......:.. .21 4-36' Digital-to- Analog Converter (DAC)
2-20 System Connections ... ........ 2-2 - , and !|/V. Converter . ..........45
+2-22. Setting Addresses . . ... e 222 4-38 Output Amplifier. ......... e 4-6
2-25 Unipolar/Bipolar Mode Switch. . . .. 2:3 ' 4-44 Range Switch . . . .. S Y. .
2-27 Input Power Requuremehts and | . 4-49 Turn-On/Turn-Off Control ........ 46
. “Lihe Voltage Conversion. . .. . .. 2%3 4-53 Bias Voltage . .. ........ e 4-6
2-30 Power Cable O .24 ‘ :
| | V. MAl NTEN'ANCE ................ 5-1
.OPERATING lNSTRUCTlONS. ci. 3 51 INTRODUCTION............. . 51
31 INTRODUCTION........ R 53 TEST EQUIPMENT REQUIRED . . . 51
3-3 PRE-OPERATIONAL o ‘56 CHECKOUT PROCEDURES. . .... -1
CONSIDERATIONS. . ........ 31 59 TROUBLESHOOTING.......... 5-1
3-5 CONTROLS AND INDICATORS. . . 3-1 511 Overall Troubieshootmg ciereiea. 55
36 FrontPanel .................21 5-13 Digital Circuits Troubleshooting. . . . 55
3-14 Rear Panel .. ...... e 32 5-14 Acceptor Handshake
3-17 PROGRAMMING | | Troubleshooting. . .. ......... 55
 FUNDAMENTALS ......... .32 515 REPAIR AND REPLACEMENT. . . .55
3-20 Calculating Data Word Values ..... 3-2 5-17 REPLACEMENT PARTS. . ....... 56
3-29 Sending DataWords. . ..........34. 519 ADJUSTMENT AND |
3-35 USING 59%01B AS A POWER CALIBRATION. . . .. ... .. 56
: SUPPLY PROGRAMMER . . .. 34 521 Calibration . . ... ............. 56
~ 3-37 Voltage Programming with Gain. . .. 3-4 . .. 5-27 Front Panel Adjustments. ... ... . . 56
- 3143 59501B /HP Power Supply | VI REPLACEABLE PARTS.......... 6-1
Connectlons St ae e .36 : - - |
351 .. ﬁiupplv Ccv Programmmgv_._ 312 VIl CIRCUIT DIAGRAMS AND
3-60 BPS/A CVi Programmang Pae e e 3-15 2 COMPONENT LOCATION |
3-67 CC Programming . . ............ '3-17 DIAGRAMS. ...............71



S TN

| | ' SECTION P | |

GENEHAL INFORMATION
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11 INTRODUCTION

1-2. Thus mstrucnon manual contams operatlng and
: ser'v'ce instructions  for the HP- )3 Isolated D/A Power
Supply Programmer Mode!' 59501B.. Installation instructipns
and sampie proqrams are also provided. The 59501B.
allows HP power supplies to be d‘ nitally controlled via
the Hewlett-Packard Interface Bus (HP-1B) from a calculator,
computer, or other controller. The digital format is bit:
parallel, byte sewal ASCIl coded format. The 595018
can alzo be used on the HP-1B as a digitally programmable
low level dc signal source.’ Since the 59501B: can be
‘controlled (programmed) by various control devices such

as HP 9800 desk-top computers, hereafter in this manual,
the controlling device will be referred to as the "‘con-

~troller”’, except when spec:flc programmmg axamples are
provnded
1-3 DESCRIPTION

1-4  The 595018, is basically a digital-to-analog (D/A)
converter that provides an output vaiiage in response to
digital data received on the HP-}B. Two programmase
output ranges (1V and 10V) are available. In addition, a
switch on the rear panel allows selecting either a unipolar or
bipolar ocutput modi. The unipolar moqe provides a 0 to
999V or a 0 t0 9.99V output range and\the bipolar mode
provides a —1V to +0.998V or a —10V to +9.98VY ontput
. range. The 59501B’s output can be used as a programming
" voltage for controlling a wide range of dc voltages and
\"currents from HP power supplies or as a source voltage for
testmg electromc components such as integrated cnrcun
packages ( IC s).

1-5 Isola,tors within the 59501B protect other.instru-
mentation on the HP-/B from damage that could be caused
~ bv power supply cutputs. Also, an intarnal e:?m’:uit ensures
. that the output is held near zero until programmed data is
‘received. Power supply programming is accomplished
through use of the 59501B’s programmable output viltage

1.

- enables the user to correct for small offsets in power supply

response to programmed inputs. The POWE RSUPPLY.

FULL SCALE ADJUSTMENT (COARSE and FINE)
allows the user to set the maximum gutput desured from the

'~ power supplv when the 53501B is programmed to its

maxumuml output. This method of programming is called
voltage programming with gain. Power supply program-
ming is described in greater detail in Section 111, |
16 Programming the 59501B ic accomplished through
the transmission of four consecutlve diglts (four ASCi!
characters). The first digit specil I‘les outpui range and the

next three digits specify the magmtude within the selected

range. The high/low range capability provides a ten to one

improvement in resolution. Internal conversion circuitry
enables the 595018 to produce its maximum output voltage
in approxlmately 260usec from the time the digital data

is received. Output current up to 10 milliamps is available
and is automatically I;mlted 1o prote#‘t the 595018 and

the user equipment. :

17 HPiBCAPABILITIES '»,

| monitoring the 59501B's

18 The 595018 has "I istener”’ and “‘acceptor hand-

shake’’ HP-1B functional capabilities. The LISTENING

indicator on the front panc! provides a convenient means of
operatiny status. The 59501B

~ does not have: controller, talker, source handshake, service

request, device trigger, extended listener, extended talker,
paraIIeI poll, and remote/local HP-1B functional capabilities.
All HP-18 functional capabllmes are descnbed in |EEE
Standard 488-1975.

1-9 SPECI FICATlONS

1-10 Detanled specuficatuons for the 595018 are given
'in Table 1-1. :
111 ACCESSORIES

112 The S'iystem-ll cabinet accessories listed below may |

and its front p=nel adjustments. By making the appropriate. -

connections between the 53501B’s rear terminals and the
programming terminals on the supply, the output voltage
{or current, if available) of the power supply can be
, ,'programmed from zero 1o its tull rated output. The
'695018’s front panel adjustments provide fast and easy cali-
bratie: of power supply outputs. The ZERO ADJUST

be ordered with the 59501B unit or separately from your

local Hewlett- Packard field sales office {refer to list at rear

141

.of manual for addresses) All accessories applicable to ‘
System-11 modular cabinets are fully described and illustrated

in the Hewlett-Packard Electromc Instruments and Systems
catalog. ' |
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HP Part No. '

5061-0088

’)

50610094

\
1
[

1460-1345 |

V.

Y

\

\

| 5061-0054 -

50610076

 5061-0055

" 5061-0096

. 5061-2021

5061-2022

l
| 14840015

l

|
i

‘ . i3 ! ‘- o '
.~ Description

Two front handles that attachto each side
of31/2" hrgh cablnets "’; |

Kit of lock Imk hardware for jommg together
cabinets of equal depth. Umts can be joined

srde-brv -side or vertically.' This kit is required -'

henoVer two (or more) sub module units -
are to be rack mounted srde -by- side.

. Tilt stand: Snaps. into standard foot supplred
wnth mstrument — must be used in palrc,

Rack rnounting kit for one half module width
unit, 3 1/2-inches high.. Includes one rack
flange (ear) and one half module width
extentron panel (adapter) ~ | |
\ “ w
Fla k mountmg kit for two hal f moduleJ units,
- 31/2"" high: Kit includes two rack flanges
(earsl Also, lock-together kit {5061-0094)
is required for j joining the two units together.

The cablnets must, also be of equal depth ,

Rack mountlnq klt fqr two units (one haif

module width and ore quarter module width).

. Kit mcludes one rack flange and one quarter

width extension adapter. Lock- ‘together kit
(5061 0094) is required for 10m|ng the two
units. . ' l

. Support she'f for mounting one or more

3 1/2" high units which are half module or
quarter module width. Cablnet depths need
not be equal

Front filler panel (one quarter module

width) for 3 1/2" high support shelf.

Front filler panel (one half module width)

for 3 1/2" high support shelf.

Siide kit for support shelves mounted in
. HP rack enclosures.

1-2

~ instrument, starting with 00101.

| 1413 INSTRUMENT AND MANUAL

. IDENTI FICATI ON

1-14 Hewlett-Packard instruments are |dent|fred by a
two part serial number. The first part is the serial number
prefix, a number letter combination that: denotes the date’
of a significant dusign chql.tge and the country. of manufac-

~ ture. The first two digits| indicate the year (10 = 1970,

11 = 1971, etc.), the second two digits mdlcate the week,

and the letter A" designates'the U. S. A, as the country

of manufacture. The second part is the instrument serial
number; a different sequential number is assigned to each

- 1-18 If'the serial number on.your instrument does not

agree with those on the titie page of the manual, Change
Sheets supplied with the manual of Manual Backdating.
Changes define the difference betwesn your instrument
‘and the instrument described by thi¢ manual.

1- 16 ORDERING ADDlTIONAL MANUALS

B 1-17 One manual is shipped wrth each instrument.

Additional manuals may be purchased from your local

- Hewlett-Packard field office (see the list at the rear of this
“manual for addresses). Specify the model number, serial

number prefix, and the HP Part Number provided on the

_titie page.

1-18 RELATED DOCUMENTATION

1419 In addition 1o this manual, the unit is shipped with Pro-
gramming Note 59501A/HP85-1 (HP Part'No. 59501-90003).

This note also applies to the 59501B in all respects and pro-

vides programming exampies for use with the HP85 or other
BASIC language controllers, as well as CV/CC Programming
Connections between the 53501A and various HP Power, Sup-
plies. This information supplements the programming examples -

.for the 9825 given in Section lil of this manual.

AN



| Table 1-1. Specifications, Model 59501

!

')

s o/A couvénrsn‘ =

-DC Output Voltage: Programmable u{n hlgh or low ranges‘ | "

within the voltage limits shown below. Output mode is

~ unipotar or bipolar and is selectable via rear anel switch.

|
|
|
|

. Low.

Unipolar = 0 to 9.99 Volts .0to + .999 Volts
Bipola'r 10 to +9.98 Vo!ts -1 to + 998 Volts

IR DC Output Current 10mA

Resolutron .
| ~ High -~ Low
~ Unipolar 10mV 1ImV
Bipolar 20mV 2mV
Accuracy Speclfred at 23 Cts° C |
High - . Low .
Unipolar 1%+ 5mV 1%+ 1mV
Bipolar 1%+ 10mV 1% + 2mV

* Stability: Change in output over 8 hour mterval under

constant line, Ioad and ambrent foilowing a 30 minute
. warm-up. ‘

Unipolar .04%+.5mV ~  .04%+,imV .
Bipolar  .04%+1mV. . ' .04%+.2mV ' . -
Temperature Coefficient:
|, High Low
Unipolar .01%/°C+.6mV/°C  .01%/°C +.1mV/°C
Bipolar = .01%/°C+.5mV/°C  .01%/°C+.1mV/°C
Zero Adjust:  Plus or minus 250 millivoltsr

o/A Full Scale Adiust: Pius or minus 5%.

Programmmg Speed: The tlme requnred for output to go
from zero to 99% of programmed output change is 250usec:
{measured with resistive load connected to output terminals).

* Stability is included in accuracy specification measure-
ments over the temperature range indicated.

[

Programmrng Network 'Sbacrfrcatrons

GENERAL

E Tamparature Rang.

| POWER SUPPLY PROGRAMMING

In. ihe followmg spec-
ifications, M represents the calibrated full scale value of the

1 supply being programmed and P.represents the actual pro
~'grammed output. Note that the full scale value (M) can be

any value wrthm the supply s output range and i is callbrated

. with'the 595018 programmed to its maxumum hrgh range 1

OUtDUt

_Accuracy (Does not include power supply errors):

Specified at 23°C+5°C.
Unipolar . O5%M + 25%P  .01%M + .25%P

: Bipolar‘ 0 1%M + ~25%P 02%M +.25%P
Isolatlon 600Vdc between HP- IB data Imes and ou*put

termmals

Temperature Coefflcrant C SR
High .005%M/°C + 015%P/°C -
Low = .01%M/°C+ 015%P/ B

: Programmmg Resolution:

mg!'_\ | l...o‘w
Unipolar  0.1%M  0.01%M |
Bipolar 0.2%M 002%M

Programmmg Speed: D/A Conversron Time plus the
, programmmg speed of the power supplv '

' , ' e ',‘
N L o . ] ,
' v.""‘ .v

input Power: Unit has ac power module whnch is settabhe

“to: 100/1 20/220/240Vac (=13%, +6%) 48-63Hz, 10VA
- A 3-wire detachable line cord is supplred '

!

‘Operating: 0t055°C = )
Storage: —40to 75°C
Dimen’s'ions:

(See Figure 2-1)
- ' o

Weight::
Net: ) 82 kg. (41b.)
Sh’ipping: .27 kg. (51b.) " o

1-3
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-2 "lNl‘TIAL&lNﬁPE‘CTlON ny | HP- IB Before connecting it to a controller and app ymg
R ;o R power ‘read paragraph 2-26. ' r S
22 Before shlpment thrs lhstrument was lnspected

/
and: found to be free of mechamcal and electrical defects.
"' As sooti as the mstrument is recerved prodeed as rnstructed )

in the followrng parag'aphs e

2-3 Machamcal Check SRR A
Sl

‘r//'f'»r"/ ‘ . S

24 |f external damage to the shlppmg carton is evrdent

unpacked. Check the instruinent. for external damage such’
~as broken switches or conneol:tors and denits or scratches on
the panel surfaces. If the mstrument is damaged filo a crarm
with the carrier’s agent and notlfy your lof al Hewlett \
Packard Sales and Servrce Office as voon fa/f possmle (see

list =t resmsef this mariual for addre;sesl L S
2 5 Electrlcal Check , / L

26 - Check the electrlcal performance of the mstrument '
~ as soon as possibie after receipt. Section Viof this manugl
_.contains procedures which wrll verify mstru/ment operatron

2-7

212
' dlmensrons of Model 59501A

" ask the carrier’s agent to be presen‘t when/the mstrument s,

21
lQ-rnch rack pan'il either by, itself or alongsrde another

21

Otjrtline Drawing

Frgdre 2-1 tllustrates the ‘outline shape and

213 Rack Mountjng

1}

The 595015 can er rack mnunte'l m a standard

half {or quarter) System-1i mndulé of equal herght and

'depth “All *ack mounting accessorles ‘or this unit are .

listed i in paragraph 1-11. Also, complete installation
mstructrons are included with each rack mountrng krt

) |
./,

,2'-1'5 /Equipmen_t_ﬂequired

‘on’the HP:IB. These procedures are also stmtable for mcom 2-16 If an HP controller is used to program the 595018 the,
. ing quality control inspection. Refer to the /nsrde lront, L f0"0Wl"9 equrpment is required:
cover of the manual, for the Certification and Warranty R iy
statements. » \ o T / .;-,/-,’f’ o / ) L HP S HP-IB lnterface Card
| | S T / B ycom;,«srleﬂ | o ROM
REPACKAPING FOR oHIPMENT , —
_// ./ | / | 85A, 864} | 82937A HP-IB 1/0
2-8 To insure safe shipment of the mstrurnent ”r/t/ is ;f" ” ,/"/ | .87A‘ | :
recommended that the package designed for the. mstrument N 9825 A . 98034A H?-IB /0 | ‘Ceneral 170
be used. The orrgrnal packaging material is reusable /If rt E ey o Extended 1/0
is not avaiiable, contact your local Hewlett-Packard freld | o - |
‘office to obtain the materials. This office wil! also furmsh/ gg/mA R | s ) | \
the address of the nearest service office to which the instru- - 9826A (Standard) (Standard)
ment can be shipped. Be sure tu attach a tagto the instru-' ** . | 9836A |

~ ment specafymg the owner, model number, fu!l serial . -
“number, and service requrred or a brief descnptron of the’
trouble ) >

L ¥

1217 HP4B Connector

| ,2;9, INSTALLATION DATA
210 The 59501B is shipped ready for operation on the
,‘) 0 ,Z': ' : “,1 ' ‘
!": ’ ‘)
S
‘7.) / )
! ’ (R ' / )
/ P 2-1

2-19 The HP IB connector on the rear of the R95018
interfaces directly to the HP-1B. Figure 2-2 illustrates the
pin confrguratron of the HP-{B connector which is a 24-pin,
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Flgure 21, 595018 Outlme Drawmg

type 57 mncro-u |bbon connector. One HP- IB cable is
, ;,ysupphed wnth each HP computer and calculator 1/O'card
' "«‘package,/‘ Extra cables mav be ordered seoarately. -

. /

l-'P IB Cable Model No

Cable Length

1m (3.3 ft))

o .,_.‘,-,-...10631A e
. 10631B . 2m 6.6 ft.)
- .10631€C 4m (13.21t)

NOTE

;:.;gThe HP IB connec tor suppitec/f wrth this umt
,con rains metr/c fasteners (co/ared black). If
' .yc;ur HP- IB cable connector contains standard
: "matmg screws (silver), make a conversion using
' the hardware and mstruct/ons included in Metric
| Convers:on Kit /5060 0138). " - |

2-19 The HP—IB cables use the same piggyback con- :

'~ nector-on beth ends. Up to thiree connectors may be stacked

one upon another. As many as 15 instruments (including
the controller) may be connected to the same HP-IB.

,2 20 System Connectaons | | N

2-21 -, Figure 2-3 illustrates a controller (e. g., a 9825A
calculator) and a 59501B unit connected to the HP-IB.

this case, the 98034.A interface card provides HP-1B capa-
bility for the 9825A calculator and is installed in any one
of the three slots in the rear of the calculator. The 98034A

card is equipped with the proper cable and connector to mate

with the HP-IB connector on the rear of the 595018 . Note
that specific connections between the 595018's output ter-

minals and the use\r's device (e.g. programmable power supply)

.
I .
¢ i/ 3
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’ SIGNAL GROUN)
(P/O TWISTED PAIR WITH } 1
0 TWISTED PAIR WITH 10
i P/O TWISTED PAIR WITH 9
P/0 TWISTED PAIR WIT!H 8
‘|pro TWISTED PAIR WITH 7
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L. p/o rwosrzo HMRW!TH 6|8 '6f|] pav \
Lo { REN [|[17  s||| EOT %% ;
AR nios ||| 16 - 4}|| oros y
o107 {i[ 15  3]||| oro3 !
DIo6 [{| 14  2{|| DlO2
pros {113 13| oroy

NOTE: TYPE 57 MICRO- L
RIBBON CONNECTOR. |
{%MPHENOL OR 1
CINCH) . 1

o

X SIGNAL GROUND
. %% NOT PROCESSED BY 5950IB

HP-1B LOGIC LEVELS: GROUND TRUE, TTL COMPATIBLE. o

INPUT LEVELS (FROM HP-1B): 1 » TRUE < 0.8V
O~ FALSE > 2.0V

OUTPUT LEVELS :TO'HP-1B): 1 = TRUE » OVDC TO 0.4VDC .. v
0s FALSE *+2.3VDL TO +5vDE

: ‘..,1'
" .
ot 4

Figure 22 HP-1B Connestorl’

\

are not |Ilustrated on Flgure 2-3. These connections depend
upon; the particular power supply being programmed and
the type of control desired ‘output voltage or'current).

The connzctions requured to program various HP power

supplies are provided in Section i1, paragraph 3-43 through
3-50, ' |

2-22  Setting Addresses

2-23 The listen address for the 59501B is selected by
address switches on the rear of the unit. The switches are
factory set 10 the suggested listen address of & when the -
unit is shipped from the factory. As shown in anure 2-4,
there are seven address switches. The last two switches,

6 and 7 (XX), are ignored (have no affect). Switches 1,4,
and 5 are set to ’0" and switches 2 and 3 are set. to 1" to
select a listen address of “&”. Note that "&" is the sugqested
listen address and is one of 31 listen address possibilities.
The address swntch settings for each of the 31 Iasten address
possibilities are listen in Table 2-1.
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Figbre 2-3. ,Sys’te}n Connectiohs

The HP IB bus mteu face cards for the HP calcula-
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PROGRAMMING |

tors are shupped from the factory wuth a preset talk- address B

of "LJ’* and a preset llsten address of 5", Before program- |
ming, write down the listen and/or talk address of all

‘ |nstrumehts connected to the HP- IB

2—25 Umpolar/ Blpolar Mode SWltch

2- 26 Th'e UNIPOLAR/BIPO‘LAR maode 'switéh isa.
push in, push out type switch located on the rear of the
-uhit beneath the ‘output terminal strnp In the UNIPOLAR.
mode (swatch is in), the 59501B provides an output range
of 0 t0.0. 999V or 0to 9.99V. .in the BIPOLAR mode
(switch-is out), the 595018 provudes an output range of

8}

=1V to +0.998V.or —10V to +9. 998V. The switch is set

“to UNIPOLAR when the unit is sh|pped from the fac tory
2-27‘ lnput Power Requurements And Lme
Voltage Conversaon -

nomlnal 100V 120\/ 220V, or 240V (48-63Hz) power
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Vo ’source. A printed circuit board. lmated wrthln the ac o
LA poWer module on the rear panel selects thé power source

Voltage chort:es are ava ilabie on both sides of the PC .

,-': ~ board.. Before cbnnecllmpg the mstrument to the' power

source, ‘check that the ll'C board selectron matches the

1

| /

. \ - nominal lme voltage of the source. The operatmgrvoltage 1

B of the PC board (see: Flgure 2:5). As shipped from the

;| thatis selected is the ane prmted on ‘the lower-left side /-

)
A

ifactory, the PC board in this unit is positioned for’ 120Vac,

, .operatronl To: select another mput voltage proceed as
- follows: | '
T i a Remove power cable from rnstrument |
s b ‘Move plastlc door on power module aside. |
L . Rotateé, FUSE PULL to the left and remove llne 3
o fuse Fi, ‘ SR '
d R move PC boird from slot Selec’f operatrng
jltage by orrentmg P(.. board to position the
desired voltage on top-left srde of PC boarol Push

Tl o
' 1 LS .
yood ) ' y b ,
[ : }
| B o
’ ‘ : : o ";‘{.4
D A [ '
" ¢ B
/r ' A

The repldceable parts sectlon of thts manual Irsts alI of the LA
power cords associated wrth this unlt if a: dlfferent powe", o
cord is deslred contact your nearest HP Sales Offrce.

1 L

A

B ! 5

2 32 To protect operatmg personnel the Natrohal
Electrrcal Manufacturers Association (NEMA) recommends

| that the instrument pariel and cabinet begrounded fThrs "'.‘ -

3‘2 33

'mstrument is equrpped wlth a three condurtor power cable. o

Th/e thrrd conductor is the ground conducfor and when the

cable is plugged mto an approp “iate rereptacle the. mstru- i
ment is grounded. The offset pin.on the, power cable three- o
prong connector is the qround cdnnectloh In\no event

‘ shall this. mstrument be operated without an adequate j.' ,'

N
‘.‘\"

cab:net 9' sund connec |on. -
To preserve the protectlon feature when operatmg

v
|

j the mstrument from a two-contact outlet, use a three- prong

" to two- -prong adapter (lf permrtted by tocal regulatlorls) and

‘board firmly intoslot. ;% | connect the qreen léad on the adapter to gruund
. Rotate FUSE PULL back mto normal posmon and P g : ‘
- re-insert fuse Fl in holoer using catltron to select 1 ' N s
.7 .. thecorrect value for F1 {125mA for l(lOV or 120V o A
and 62. SmA slo-blo for 220V or 240Vl ‘\ e i 1
! if. Close plastrc door and connect power cahle R | K
. \ . . ax S
2 29 When the mstrument Ieaves the facfory, a 125mA\ ' \\ o
fuse is installed for 120V operation.. An envelupe contain- - A
“ing a 62 5mA fuse far 220V/240V operation IS attacned to - R
the instrument, ‘Make sure that the eorrect fuse value or r,
N S 0 mstalled if the posmon of the PC board is cbanqeo T B V°‘-T"‘°5 SELECT
4 P:C. COARD
o ‘ N [ . ! ' - o
. ’ ’ 1‘ v ' A . ’;I "
vy 2 30 Power Cable : T Gy _
R / . ’ . ) EEN "\ . C [ l '
o / B : " (. /- 4 Y
/ : ‘;2 31 Thls unitis rac.tory equrpped wrth a power cord 0 f .
. plug that is the most approprlate for the user s locatmn I . Figure 25 Lme".lloltage Convarsion®. =
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Csectionmn L

OPERATWG mswucnons
INTRODUCWON . e 5-11 The ZERO ADJUST @ allows the 595018 out-
T T A T put to be adjusted to OV £ 250 millivolts when it is program-
32 . This sectuon contams operatmg instruc lons and’ mew! to zero output. It can also be used to correct for small

progp'emmmq infoﬂnataon for the 596018 Iso! ,'
- Power Supp-y programmer. .:myce the 595013 can be used
asa power supply programmer or as D/A converter (low
level dc slgnal source), operating mstructtons and program-
‘ming examples are provided to cover both applications.

- Additional information regarding use of the 59501B is
.~ provided in HP- IB/Power Supply Ap:: |cat|on Guide, HP

- Part No. 5952 3990.
33

3-4 Before connectmg the 59501B to an ac power
source, ensure that the proper operating voltage (100, 120
~ 220, or 240Vac) has been saiecid and the proper fuse is
installed (see paragraph 2-27).
switches are set correctly, the UNIPOLAR/BIPOLAR mode
switch is set to the cesired position, and all HP-IB system

" cabling is installed (see paragraphs 2-20 through 2-26).
Connections between the 595018 and the user’s device

(e.g. HP Power Supply) are described i in subsequent para- |

graphs .
35 cpN'mOLs AND uxibucmons
36  Front Panel |
The 595018 front panel contains a power on indi-

37
cator a status indicator and four controls (screwdriver ad
justments) as shown in Figure 3-1,

3-8 The power on (ON) indicator @ { anure 3-1)
lights and the 595018’s intérnal supply vnitages (+15V,
+1 ?V Vdd) are present when the line cord is plugged-in.

39 The LISTENING indicator @ rights wnen the
. 59501B 'is addressed to "listen” and remains iighted until .
an "unlisten’’ command or the interface clear signal i is

Also, check that the address

" PRE OPERATIONAL CONSIDERATIONS “

312 Th

313

'offseb\m power supply response to programmed inputs when

- the 59501B is used as a power supply programmer.

e D/A FULL SCALE ADJUST (@) allows the
695018 - output 10 be adjusted to maximum (£5%) when it
is programmead to maximum. For example, if the 595018
is pi ograméned to its maximum unipolar output in the high
“range, the D/A FULL SCALE ADJUST is normally used to
set the output to 9. 99V. However, it can also be used to
set the output between 9.49V 2 and,10.49V (i. e. 9.99V. £5%).
The D/A FULL SCALE ADJUST/ is used when the 595018
is employed as'a D/A (see paragraphs 3-73 through 3-80).
When the 59501B is used as a power supoly programmer,
the POWER SUPPLY FULL SCALE ADJUST cantrols are
utilized to ~et the power supply’s output. .

“The POWER SUPPLY FULL SCALE ADJUST
controls (COARSE and FINE) enable the user tc

~ set the maxumu n output desired from the power supply

received from the controller. When. l!ghted it indicates that

~ the 59501B.is enabled 1o process. data words received.on
" . the HP-IB. When it i$ not lighted, it indicates that the
595018 is mhlblted from processmg data words.

3-10 The front panel screwdnver adjustments allow fast
andeasy calibration of D/A and power supply outputs.
Each adjustment i is described below.

when the 59501B is programmed to its maximum value.
These adjustments can be used to calibrate the output of a |
power supply to its maximum rated output or to any lower
value. For example, a 40Vdc power supply’s output cm@{d
be set to 20V when the 535018 is piogrammed to its miexi-
.mum value. In this case, all 999 programming steps are

- utilized in programming the supply from O to 20V with a
+ resolution of 20mV {approx.). Calibration of power supply

outputs is described in paragraph 3-51 through 3-57. '

[57) 29201 190LATED UAC/POWEH SuPPLY PHOORAMMEN
v HEWLETYT » PACKARD

ON 1ISTENNG

P

ZERD ADULSY POWER SUPPLY FULL 9CALE M)JUW

e gy
ﬁé& b

Figure 3-1. 59501B Front Panel

0/& FULL 8CALE ‘ADJUOT

7
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L gem >
> -
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3. 15‘ The 595018 rear panel contams the HP IB connec-
tor, the ADDRESS switches, the UNIPOLAR/BIPOLAR b
- mode swrtch the ac power module and the output term~
~ inal strrp as shown in Figure 3-2. °
' - a HP-1B connector — lnterfaces drrectly to HP IB
| (paragraph 2-17).
b ADURESS switches — Select "lrsten" address of
595018  (paragraph 2-22).
c.. UNIPOLAR/BIPOLAR switch — Selects erther
" the unipclar of bipolar or.tput mode (para: |
‘graph 2-25). :
d. Ac Power Module - Comarns fuse and ac mput
voltage select PC board (paragraph 2-27).

316 The 59501B is interfaced with the user’s. device
via the output terminal strip.. Cutput terminals A1 and A2
allow access to the 59501B’s D/A output while territinals
'A3 through A5 allow access to the power supply program-

_ ming network. Figure 3-3 illustrates the connections re-.
quired to program the output voltage of a typrca| HP power
supply. In this case, a jumper is connected between termin-
als A2 and A3, and terminals A1, A4, and A5 are connected

to the vo'tage plogramming terminals of the power supply.
The méthod of programming and the connectlons requrred
to program the output voltage or current of various HP
supplies are described in paragraphs 3-35 through 3-72.
When the 59501B is used as a low level dc signal source,

~ only terminals A1 and A2 are connected to the user’s device.
Programmmg instructions for 'this application are grven in
- paragraphs 3- 73 through 3-80.

317 PROGRAMMING FUNDAMENTALS

3-18 The unipolar or bipolar output.of the 59501B is
“programmed by a data word comprised of four ASCI|
characters (digits) received in the order shown below. The
first digit specifies range and the next three digits specify the
desired output within the selected range. The range digit
must be the number 1 to specify low range or the number 2
. tocpecify high range. The magnitude digits can be any
: number from 000 to 999,

D1 D2 D3 D4
Range Magriitudev
10r2 000-999 B

319 The 59501B automatically provides an output
voltage as soon os the four digits are received. This output
is retained until tha next four digits are received. The
595018 is programmed by the magnitude digits in BCD 1o
produce the desired ouiout voltage In the {urlrpolar mode,
000 equals 00.0% of full range 500 equals 50'0% of full

3.2

i OUNIPOLAN
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HP-1B CMCTORX / MSS SWITCH

 Figure 3-2. 696C1B Rear Panel
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D/A

POWER SUPPLY

OUTPUT  PROSRAMMING NETWORK
L
= | -
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@ R ¢ 9 0 e
1 | 1 1 |
A\ y -
T0

VOLTAGE PROGRAMMING
" TERMINALS ON TYPICAL
HP POWER SUPPLY

13-22

~ Figure 3-3. Rear Terminal Strip, Typical Connections

range, and 999 equals 99.9% of full range. In the bipolar
mode, 000 équals the maximum negative voltage output,

500 equals OV output, and 999 equals the maximum posmve
voltage output :

3-20 Calculating Data Word Values

3-21 The following paragraphs describe the data word
value calcmatlons requiréd to program the output of the
59501B. Similar calculations are required when program-
ming power supply outputs using the 59501B . The pro-
grammable output range depends, of course, upon the power
supply model being programmed. The desired output range
of the particular power supply must be calibrated for pro-
grarr"ming with the 595018 . Power‘s‘Upply calibration pro-
cedures and sample programs are de$cnbed in paragraphs
3-51 through 3- 72

; Data word value calculations for the high (10V)
and low (1V) 59501B output ranges are described below.
Calculations are provided for both the unipolar and bipolar

. output modes. Each data» word must be exactly four digits




" more than four digits qm sent to the 595014, the deslred out-
‘put voltage w;ll not appear at the output - :

long lone dtgrt for range and three drgsts for magmtude)

3-23 Umpolar Mode

324 Low Range The desnred 595018 output voltage

values are from 0 to 0. 999V programmable in 999 steps.
The resolution in this range is equal to .9€9V/999, or ImV
per step. To calculate the correct data word value to pro-
duce the desired output wnthm this range proceed as
follows: ' : |
1, The resolution in the low range is ImV,
Let D =.001 | ‘
2. The range digit is 1 for the low range, so add 1
to the left of the 3 magnitude digits,
Let R= 1000 '
3. The magnitude portion (M) is calculated by
~ dividing the desired output voltage (V) by the
" least srgmfncant digit D. The magnitude portlon'
must be rounded off to exactly 3 digits,
= INT (V/D + 0.5) = 3 magnitude digits
4, Combine range and rounded off magnitude
' portaon to obtain the correct data word valuc (N),

L.

1

N=R+M
Example, desired voltage = 0.5123V
D =.001 |
‘R =.1000 ,
= INT (0.5123/.C01 + 0.5)
M = INT (512.8)
N=1000+512

N = 1512 = data word value
In this example, the desired output voltage is 0.5123 volts
but the axctual output is 0. 512V because the resolution is
TmV (Ieast significant dlglt equals .001):

V=MxD

V =512 x .001

V=0.512

3-25 Hrgh Range. The deslred 59501B output voltage

‘values are from 0 to 9.99V. The calculations are the same

as for the low range, except resolution is 10mV and the
high range is used. For the high range, |
| Let D =.01
and R = 2000

326  Bipolar Mode

3-27  Low Range. The desired 59501B output voltage
values are from —1V to +0.998V programmable in 999
steps. For a —1V output, the magnitude digits are 000 and
for a +0. 998\/ output, the magnitude digits are 999. A0V
output is obtamed when the magnitude digits are 500.
Resolution in this range is equal to 1.998/999, or2mV. To |

" calculate the correct data word value to produce the desired

33
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positive or neqatwe output voltage wrthm thus range pro-

1.
2

|
[
-
!

~ ceed as follows:

The resolution in the -1 V to 0. 098V range is 2mV
LetD=.002
The range digit is 1 for the low range, so add 1
to the left of the three magnitude omts
Let R = 1000 o
The magmtude portion (M) is calculated bv
adding 1 to the desired negative or positive out-

- nut voltage (V) and dividing this sum by the least

significant digit D _The magnitude portion must

be roundad oft to exactly 3 digits." |
M=INT(V+1)/D+0.5)

Combine range and rounded off magmtude pot ‘

tion to obtain the correct data word value (N),
N=R+M

Example desnred voltage = —-0.5123V

D=.002

. R = 1000 |

| -INT(—5123+1)/002+05l
© M= INT (+0.4877/.002 + 0.5)
M = INT (243.85 + 0.5)
M = INT (244.35)
N = 1000 + 244 = 1244

~ In this example, the desired output voltage is —0.5123V

but the actual output is --0. 51 2V because the resolution jis

2mV (.002):

V=(MxD)-1

= (244 x .002) — 1
V=0488 -1
VvV =-0.512V

3-28  High Range. The desired output voltage values are

from =10V
for the low

to +9.98V. Calculations are similar to those
range, except resolution is 20mV on the high

range, and 10 must be added to desired positive or negative
output voltage in order to celculate the correct magnitude
digits. For this range, the equation for the magnitude

portion (M)

of the data word value is:
M= INT ((V + 10)/D + 0.5)

Example, desrred voltage = —5.123V

D =.02
R = 2000 |

M =INT ((—5.123 + le)/D“t 0.5)
M = INT (243.85 + 0.5) |
M= 'NT (244.35) = 244

N = 2000 + 244 = 2244

In this example the desired output voltage is —5.123V but
the actual output is —5.12V because the resolution is 20mV

(.002):

V={MxD}-10
= (244 x .02) — 10

V=488 -10

V=-512V



f 3-29 Sendmg Deta Words

3 30 Before a data word is 'sent, a command must be
rssued establishing the controlier as the "talker" and the
- 586018  as the listener”. The followrng examples assume
| that the controlior (9825A calculator) has been assigned it stan-
dard talk and listen addresses of *U” and *'5" respectively, and
the. 596018 hes been eurgned a listen address of “&"”.

3-31 _Example 1 |Ilustrates a csmmand statement issued
by a 39825A calculator. Note that in addition to the
calculator talk addrese “U” and the 59501B listen addrass
“&", the address code of the HP-IB interface Card B
(98034A) must be included. It is assumed that the interface
card has been assigned its standard select code of ‘7",

The $825A command statement also includes a constant
 data value of “125¢” which is sent to the 59501B.

Exempi'e 1. Sending a Constant Data Value
' (9825A Command Satement)

Range Digit
agnitude Digits

59501Bv Listen Address sy
Calculator Talk Address

Unlisten Command
98034 A Se.cct Code —l ‘ I

cmd 7, “"?U&", "1 253"

-

|
Data Word |

3-32 Example 2 |llustrates a write statemem (9825A
calculator) which can also be used to address the 595018

to listen and send a constant data value. The 595MB. listen .

address of "“&'’’ corresponds to an address of "'@6" as defined
in the 9825A General 1/0 ROM manual (09825-90024)
Chapter 4. Note the format statement (line 0) used in

| Example 3. The "c” specifies a character field, while the

““2"" is. used to suppress carriage return/line feed codes at the

end of the write statement. Suppress.on of the carriage
return/line feed codes is essential when rogr: mming the
59018 . If they are not suppressed, they will be processed
as data characters by 595018 resulting in an undesired
output. :

Examplelz Sending a Constant Data Value
'(9825A Write Statement)

Suppresses CR/LF Codes

: fmt1,c, 2z
1: wrt 706.1, "1250"
| 98034A.Select“' 595018 Address
Code ' :

333 ‘Command statements can only be used to send
data constants. Write' (9825A) statements can be used to

-send: data constants but must be used to send. vanables

3-34 Example 3 jllustrates how a write statement (9825A) |
is used to send vanable data to the 595018 . If variable N in
line 1 were equal to 1250, this ‘example would program the

- S§ame output as the previous ex.rmples Format specification

. 4.0 deietes leading spaces and the z suppresses the CR/ LF

codes for the same reasons as descrrbed above.

i

Example 3. Sending Variable Data
(9825A Write Sthtament)

'@: fmt 1, 14.0,
1: wrt 706.1, N

3-382 USING 595018 AS A POWER SUPPLY
PROGRAMMER
3-36 Power snpply programmmg is accbmplished using

the digitally controlled output voltage of the 595018 in |
conjunction with the ZERO ADJUST and POWER SUPPLY |

FULL SCALE ADJUST controls on the U9501B front panel.
By making the approprlat connections between the
-59501B's output terminals and the voltage programming

terminals of a dc power supply, the output voltage (or cur-
rent) of the power supply can be prograrnmed from zero t
the full rated output. This method of programming is

. called voltage programming with gain.

3-37 Voltage Programming With Gain

3-38 ' HP progra nmable power supplies have certain
features in common. These features include: an internal
reference (either a fixed ragulated voltage ur a fixed regu-
lated constant current source), veltage and current compara-
tors with their input terminals, and front panel controls
(voltage and current) with connections at the rear panel
terminals. A power supply can be controlled by making
the appropriate connections on the rear panel and applymg
an external voltage (or in some cases current). For example,
by disconnecting the internal reference voltage from the

_ input circuits of the constant voltage comparator and

replacing it wrth an external voltage source, the output
voltage of the power supply is programimed by ‘the valqe of
the external voltage source.

34




1339 Figure 34 illustrates the method by which a power
: .supply s constant voltage output can be progr mmed using
an extarnal vottage with a voltage gain dependent upon the

ratio of R to RpR- Note that this method is no different
from the clrcunt normally used for constant voltage control

-of tha output except that an external reference (the pro-.

grammmg voltage source) has been substituted for the
internal reference On most supplies, externai te{mmals
are available so that the connections shown in Figure 34 |
can be accomplished without any internal wiring bhanges. |
in all HP remotely programmable power supphes, .the
summing point S is made available, and the conflguratlon
of Figure 34 can always ne accomplished using the external
programming voltage source E and external preclsipn wire-
wouind resistors Rp and H (R should not exceed 10k:)
As indicated by the equatlon in anure 34, Rpcan be
selected so that the resulting voltage gain is eithcr less or
greater than unity. It is possible to use the front panel |
control on the supply as the voltage gain control Rp-

CHOOSE —5’-':- 21p NORMAL

SERIES
REGULATOR

s .  Eour

COMPAR| SON
AMPL/

! RP
Eour "KyEp “Rp CP

* ming power supplies above 300 volts.

Figure 34. Voltage Programming with Variable Voltage Gain

3-40 Constant Voltage. Figure 3-5 illustrates the con-
nections required for the 59501B to program the constant
voltage (CV) output of a typical HP power supply. Note
the similarities between Figures 3-4 and 3- 5. The 59501B
includes Ry (R76), Rp (COARSE and FIME POWER
SUPPLY FULL <$CALE ADJUST), and E ( 595018 output
between terminals A1 and A2). The extra resistor (R77)
between terminals A5 and A is used only when program-

/

/

. reference voltage (+VgE

A 35

341 . As shown in Figure 3-5, the supply s internal |
F and VOLTAGE control are |
disconnected (dotted lmes) and are replaced with the

59601B’s output voltage and POWER SUPPLY FULL

SCALE ADJUST. Note that in the umpolar mode, 535018

- output terminal A1 is negative with respect to A2. This

polarity must be complied with when makmg connections.
The connections shown in Fugure 3-5 are typical for most

supplies. . /

i

‘342 Constant Current. Figure 3-6 illustrates the
connections‘required for the £9501B to program the out-
put current of a typical HP power supply. Programming
constant current consists of replacing the internal reference
with the output voltage from the 53501B and replacing
the internal CURRENT rontrcl with the POWER SUPPLY
FULL SCALE ADJUST controls on the 59501B.. With

- these connections, the voltage developed across POWER

SUPPLY FULL SCALE ADJUST (Rp) becomes the reference
against which the voltage drop across the output current
monitoring resistor (Ry,) is compared. The relationship
between EP and the supply's output current depends upon
the resistance ratio RP/RR and on the constant current pro-
gramming coefficient '(KP)“ of the particular supply. The

- relationship between input voltage and output current is,

lOUT = (EP X RP) - (Kp X RR)

_TYPICAL HP_POWER SUPPLY .. 595018
e SO e mue e et s \ r‘ :

|

I

|

i a4 |

' POWER
| (COARSE] &% |suppLy
' {Rp) FULL
|

VOLTAGE .l Rp
-5 | SCALE

; @] "~ |ADJUST
)‘ , ) I Lo |
. ' ' Lo

Figure 3-6. Typical Coun’octions for CV Progq/ram'mlng
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I COMPARISON -,
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1
|
|
|
|
|
!
|
|
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Figure 3-6. Typical Connoctions for CC Progravmming

343  59501B/HP Power Supply Connections

3-44 Table 3-1 lists the HP Power Supplies that can be
programmed on the HP IB using the 59501B. The table
speclfles ifa supply is capable of CV and/or CC programming
with the 59501B and also lists the applicable 59501B /power
supply connection diagram. The accuracy of a power supply/
59501B combination is the sum of the 59501B’s accuracy

~plus the accura~y of the particular power supply. 5950 B

power supply p;ogrammlng accuracy specifications are iven
in Section |.

NOTE

One 595018 can only program a supply’s CV or

cc output. If it is desired to program both CV ,
and CC on the HP-I1B, two 595018 ’s are required
with their address switches set to different addresses.

s

' \FHQ!.’_______.____.':I" | )

The leads (AWG No 24 mmlmUm) connectmg the
595018 to the power supply should be twnsted to reduce '

345

" noise puckup The longer the connectmg leads; ﬂ\e more noise
'Athat can be mtroduced Shleldmg wull further |mprove norse e
rejection: After completmg the connectnons install the pro- " .
- tective covers over the termmal strlps on the 595013 and

an the supply ‘ | L

- Table 3-1. HP Power Supply/ 55018 papebilit'y Guide

596018 Programming
‘Capabilities
~ Power Supply Model C\\_I_ Figure | CC | Figure
6002A {Yes ' 3.7 Yes | 314
6012A Yes | 38 | Yes'| 3-15
6024A Yes | 39 Yes | 3-16
| 6101A, 02A Yes ] 3-7 No -
| 6104A, 05A [Yes | 37 Yes | 317
6106A ~IYes | 37 | No | --
6111A-13A CfYes | 37 | No | --
6114A, 15A “AYes | 37 Yes | 317
|e116A - Yes | 37 No - -
6177C, 81C, 86C No - Yes | 318
6200B-03B Yes | 3-7 Yes 314
6204B-06B Yes | 3-7 No | --
62078, 09B Yes | 3-7 Yes 3-14
62208, 24B, 26B Yes | 37 | Yes | 314
62278, 28B - Yes | 3-7 Yes | 3-14
6253A, 556A Yes 3.7 Yes 3-14
6256B-6274B Yes | 3-7 Yes 3-14
62814, 84A, 89A, 94A, 99A|Yes | 3.7 Yes | 3-14
| 6282A, 85A, 86A, 90A, | | S
91A, 96A Yes 3-7 Yes | 3-14
6427B-6448B Yes | 310 | No -
6453A, 56B, 59A Yes | 3-11 | Yes 3-19
6464C Yes | 312 | Yes | 319
6466C-6483C Yes | 310 | Yes | 319
6823A, 24A Yes 3-13 No -
6825A-6827A |Yes | 313 | Yes | 320,

36




. vided in the appr

ﬂconnectrons represent jumpers whrch must be removed. All
other j jumpers must be mstalled as |Ilustrated Note that -

- iming are shown. |
iate power stply Operatmg and Service
| Manual Most of the supplies are programmed using the
| connectlons |llustrated in' Figure ; 3 7. The speclfrc connec-
o trons for eacn supply are tabulated on: *he dragram '

oTomplete termmal strip details are pro-
pr

)

{""3-47 Speciel Protectlon Cm.uit As mdlca ted on Flgure ’
3-7, some of the supplies contain a specnal protection clrcurt

o whrch must be considered when programmmg wrth the' N
'59501A. The supplies affected are models 62568 through .' .

62748, 6282A 6285A 6286A, 6290A, 6291 A, and 6296A
" Down programmmg the output voltage of these supplies may
| actWate the special protectron circuit. When thrs occurs, the
nower supply’s load cannct draw more than 10% (approx.)
of rated output curient until the protection circuit resets.
Ifitis desired to program the output voltage down toa
lower value without the need to draw full output current,
the reset time is not important.. The reset time can take
from 500msec to 6 seconds depending upon the particular
model, the load, and the starting and the ending voltage -
'values For example, the actual output voltage of a 6264B
supp-y takes only 80msec for its output to go from 20 volts
down to .1% (20 millivolts), but it will be about 800 milli-
. seconds before the circuit resets allowing the full output
current to be supplied to the load. Additional information
concerning this protection circuit is proided in HP-1B/
Power Supply Guide, HP Part No. 5952-3990.

3-48 ’Sper.gial Option J30. An additional circuit, desig-
nated special Option J30, is required when CV programming
models 64278 through 6448B and 6466C through 6483C.
The Optron J30 circuit is a voltage-to-uurrent converter and
is required because the 59501B is essentially a constant
voltage source. The zbove supplies utili: 2 current sources in ,
their programming networks.  The programmable 0 — 16V |
~ output of the 59501B is connected to the Option J30 input
‘ltermlnals {+ and —} on the rear of the supply as shown in
Figure 3-10. One characteristic of the J30 converter is that .
- if its input is open circuited, the output of the power supply -
: will rise to about 26% of its rating. With the 5950L'B con-
nected, the open crrcunt condition is prevented beci'ise a
protectlon circuit in the 59501B presents a low impedance
to the J30 input when ac power is removed from the 595018
(see paragraph 4- 13)

3-49 If the Option J30 power supply’s front panel
VOLTAGE controls are left connecced in the circuit, they
must be set to maximum resistance (fully CW). If they are
rotated CCW, the output of the supply will be decreased

3-7

"*,

IR '
S )

\,

CV Progummmg Connecuons. Frgures 3-7 through o for all programmmg voltage recen.ed from the 595018 As '

. 3-13 rllustrate the connectipns requrred to progrum the CV
. output of the applrcable power supplres ‘The dotted line

indicated on Frgure 3-10,. the user ‘may disable the front
panel VOLTAGE eon*rols and connect the 59501B's
POWER SUPPLY’FULL SCALE ADJUST in their place.
Refer | to ‘the applicable power supply $ Operatmg and

only those’ power supply termmals pertinent to CV program- i‘Servrre Manual for addi tronal connection mformatlon

t !

, 'NOTE The dotted line connectlons represent jumpers

whrch must be r‘emoved All other j jumpers must be mstalled.

— oy t—— t—— s cart s s

P
COMPARISON
AMPLIFIER

|
|
|
|
|L
|
|
|
L

S

VOLTAGE
PROG TEPMS

1AafiBdfc
A3| A2 | A

MODEL NO, REMARKS

6002A

IF THE 6002A i3 EQUIPPED WITH OPTION
001, MODE SWITCH ON 6002A MUST BE
SET 10 cC OR LOCAL.

REMOVE JUMPER BETWEEM A8 AND -3
{ POWER SUPPLY TERMINAL. A8 IS NOT
SHOWN ON THE CONNECTION DIAGRAM ),
PRECISION POWER SUPPLIES: ACCURACY
IS SIGNIFICANTLY REQUCED WMHEN
PROGRAMMING WITH 5930:8.

PRECISION POWER SUFPLIES: ACCGURACY
IS SIGNIFICANTLY JREDUCED WHEN
; PROGRAMMING WITH 598012,

AS | A4 [REMOVE JUMFER aslm:m AS AND -8
(POWER SUPFLY TERMINAL ABIS NOT SHOWNON
THE CONNECTION DIAGRAM), PRECISION .
POWER SUPPLIES ' Accum:r IS SIGNIF)~
CANTLY REDUCED WHEN PROMING WITH 59508,

DUAL RANGE UNITS. FRONT PANEL RANGE
SWITCH MT BE 4ET TO DESWVED OPERATING
;O}.TA AL.‘OALAPACITOR I8 REQUIRED

WE H’EINWA AND ~S TO MAINTAN
PARD 'IFWMANCE !FER TO APPLICABLE
0 &'S MANUAL PARTS LIST AND USE THE
SAME VALUE FOR THE CAPACITOR As THAT
LISTED FOR Ci.

A CAPACITOR IS REQUIRED BETWEEN TER-
MINALS A8 AND -8 TO MAINTAIN PARD PER-
FORMANCE. REFER TO APPUCABLE 0A S
MANUAL PARTS LIST AND USE THE SAME
\FISAR.UCE' FOR THE CAPACITOR As THAT LISTED

82098 I A7 [FOR MODEL 62008 {320V OUTPUT) CONNECT
- =8 TO TERMINAL A8 ON THE 59501B INSTEAD
K JOF TERMINAL A3, ALSO A CAPACITOR |3 RE -
QUIRED BETWEEN TERMINALS A6 AND -S TO
MAINTAIN PARD PERFORMANCE. REFER TO
APPLICABLE O &S MANUAL PARTS LIST AND)
USE THE SAME VAL.UE FOR THE CAPACITOR AS
THAT LISTED FOR CI,
A SuF CAPACITOR AND A 240} RESISTOR
(CONNECTED INSERIES BETWEEN TERMINALS
A2 AND -S) ARE REGUIRED TO MAINTAIN
PARD PERFORMANCE. SEE 6227B/62288
O @ S MANUAL FOR WIRING INSTRUCTIONS.

THESE SUPPLIES CONTAIN SPECIAL PRO-
TECTION CIRCUITS WHICH MUST BE CON-
SIDERED WHEN PROGRAMMING WITH THE
395018 (SEE PARAGRAPH 3-47)

' : I3

G101A, U2A, 06A ‘| A1 AB|AB

81044, 084, 144,197 A2 Al

BI}A,12A,13A,16A

8200¢, 048,03C, 088,208 . | a7

62018, oze.nee.orn. 208, AB

248, M.S&GHA,BIA SM

A7 | AS

\

62278, 28 Al A3

62568, 343,608 ,6/d ,638,
648 658 GOB.J?B 68!

698, 718,748

6282A, 80A , 864,904,
91A ,96A

A3 | A2]| A

A5 | A4jAD

Figure 3-7. CV Programming Connections for HP Power
Supplres with +S Common
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Figure'3-8. CV Programming Connoét‘ions
Supply Modsl 8012A

fo’r HP Power

P/0

CC COMPARISON ’

AMPLIFIER

P/0 | IR
CV COMPARISON ' A
AMPLIFIER |
< : |
ZERO ADJUST | |
| ©
|
(=)A1
|-MONITOR :
AMPLIFIER | (+) (Ep)
A2
|
A3
| (RRISR76
| A4
o £ | SRe
, (Rp) FULL
| SCALE
\[\ ADJUST
' R77

Flguro 39. CV Programming Connections for HP Powor _

Vi

Supply Model 6024A
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te LY

| N_OTE: The dotted line connections repfesenlt.ju'hpers which must be removed. _AII other j_umpers"‘must bg"instailed.

/

" P POWER SUPPLY

e orids e s

930 |

i TERM |

F-onm 0. |

7 J30 ¢ |

CURRENT | (vo.TaGz-

procrams” |To-am- | [+ |

uTRUT - [RENT con— 1O
vogne VERTER : ; ,

swPRY) ]

# FACTORY INSTALLED SPECIAL
OPTION '(J30) REQUIRED ON
POWER SUPPLY (SEE PARA 3-46)

" #wMAY BE USED IN PLACE OF g
POWER SUPPLY'S vomcs
CONTROL

/

HP POWER SUPPLY . /.

(um «us_._qn__ 6439.4) S950!8 . _
] r o
| | |2Er ADJUST]
/ I | s
]
|
; ! {-) Af
3 N
1 [i(+) a2 (Ep) |
T .
o | A3
cv \ | |
COMPARISON ;! N
AMPLIFIER o i
S [ POWER
; SUPPLY
VOLTAGE FULL
| SCALE
’ ADSI ST |
b
]
l
I
|

|
|
l
#
|
|
l
|

——— e e

Supply Models 64278-6448B and 8466C-6483C

t

Figure 3-11. CV Programming Connections for HP Powe
‘Supply‘ Models 6453A, 6456B, and 6459A

\

r

|
\

HP POWER SUPPLY e464c b
-REF

COMPARISON

AMPL " |
I 0
: ! POWER
: | SUPPLY
[VOLTAGE] - | (Rp) FuL
| [Fie]
. ADJUST
| L 1\\}
I | A8
I | e R?7
t l o——J
| | |
S | e

¥ INTERNAL JUMPER (DESIGNATED RT ON SCNE’MTIC IN 6484(3 ‘s \

0@&'S MANUAL ) MUST BE REMOVED. X

3% VOLTAGE PROGRAMMING WITH UNITY GAIN-64 AC QUTPUT |
VOLTAGE VARIES IN A 1 TO1 RATIO WITH 59301} PROGRAMMING

VOLTAGE. R

U

b
\. |

BIPOLAR POWER SUPPLY
- AMPLIFIER

(SEE TABLE _geu.ow) 595018 ‘
r‘ I f———"————--
| | l
TERM _ | |
| STRIP | |
| ol
] Al | ' ‘
| | (+) A2 (Ep)
| o
|- B l :
| .
| .
b |
|
|
. ' |
I \! \ |
% |
! e e e e
I \i
AMPLIF IER
MODEL MO,
INPUT TERMS REMAMS
A B ‘
SET FRONT PANEL MODE SWITCH |

6823A,24C | ¢s IN
‘ TO AMPLIFIER.

SET FRONT PANEL MODE SWITCH
TO VAR GAIN AMP. SET RANGE
SWITCH TO DESIRED OUTPUT,
RANGE .

6823A4,26A, | A2 At
27A o

Figure 3-12. CV Programining Connections for HP Power

Su[‘\npl ilModel 6464C
\\ o

|

Flgura 313, CV Piogramming Connections for Bipolar
Power Supply Ampliﬁers 6423A, 6824C 6825A-27A




b

360 CC Programmmg C nmctions Figures 3-14 i
through 3-20 illustrate the cor

NOTE: The dotted line connections represent jumpers
which must be removed. All other jumpers must be

installed.

nectlons required to program
the CC output of the applicable power. supplles The dotted
connections. represent jumpels whuch must be removed on \ '
the supply’s rear terminal st p. All other j jumpers must be
connected as illustrated. Nate that only those | power supply
terminals pertinent to CC p ogrammmg are shown Complete
terminal strip details are provided in the appropraate power
supply Operatmg and Servxce manual ‘Most of the supplies
are programmed/ utnllzmq /the conneciion diagram of Figure
3- 141 The sqecufic connections for each supply are tabulated
jthe diagram. In all cases (Figures 3-14 through 3- 20),

the 59501B’s programmunq output voltage is substituted for
the supp‘y s internal reference and the 59501B’s POWER
aUPPLY FULL: SCALE ADJUST potentiometers replace
the supplﬁ's front ganel CURRENT contro!.

NP POWER SUPPLV (SEE TABLE)

T s s vt o s iate — e o —

¢c : A
COMPARISON |_o\
AMPL ' !

, <L CURRENT] )

|
I
|
|
|
|
|
1]
l
N
|
|
|
|
|
|
[

_____________ S IO
MODEL NO ' CUR PROG TERW™IALS ,
A ) C D, l /
6002A »' // a7 |da [ as | ns| |
I
6200C, 018, 028/ 038, A4 | A1 | A3 | As _
078, 098, 208, 748, 268
62278, 288 AS | A6 | A7 | A4
€253A, 55A A4 | ar | A3 | as
62568,598,608,618,638 | A7 | A6 | A5 | A4
648, 658, 668, 688,698,
718, 74B** |
62314, 84A,89A,94A,99A| A4 | A1 | A3 | a8
82822, 83A,86A,90A,91a,| AB | A1 , A6 | A7
964 AR |

#* \F THE 6002A IS EQUIPPED WITH OPTION OOI;
THE MODE SWITCH ON THE 6002A MUST BE SET

TO CV OR LOCAL.

. %% IN THESE SUPPLIES Al ANID A3 OF THE: 595018 ARE
JUMPERED TOGETHER, NCT Al AND A6

Figuvre 3-14.CC Progtamming Connections for HP Power

_6012A
A

Supply Models with +S Common

59508

A
A2 ,
1~ MONITOR . .
AMPLIFER ‘ — ;;, ‘l
P/C o T
£C COMPARISON A4 )
AMPLIFIER o |
<E£NW_J CURRENT
AS
PO ¢ 1 "
CV' COMPARISON A6
AMPLIFIER
AT
Vv
< A8

[ —— savsne — — —— o —— —

ZERO ADJUST

Flgure 3-15. cc Programming (:onnoctions for HP Pow\m

Supply Model 6012A . \
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P/O ” ’ . bi . l : e : ' . (,"
CV COMPARISON o A ‘ S s
'Ammsnl B E o i
, | , ]
| ' e /
] | /
3 |
| .
' |
T
K; e ,
b ONITOR
i MLIFIER | ]
' . Lo ’
P/l) . /l
CC .COMPARISON ‘ : . | f
( 7‘PLIFIER ] : A6 - | R76 |
. ! . .-'Q’
X { - - . ‘Wv ;A;; l . . l : / .
Ny t . , Al ’OWER
| —p—— Y | | | CoMRSE] 2 | fippry
- - 5 | e
: , * . L ‘ .
[ +5) ! \|R | ADJUST
e S |
— D |
, i
t\ | l
‘.\.-\\
—_— e ] L___-‘../_,_“*u_
] /
Figure 3-16. CC Programming Connections for HP Power ,
- Supply Model 6024A ; ‘
, ! MP CONSTANT CURRENT SOURCE
HP POWER SUPPLY . A _leirrc, e18ic, OR elasc)n 592018
(6144, 6103A,6114A OR §!|_591) ?.BQQL o - T L " R
: | : I A ’ - ZERO ADJUST '
L flﬁ'??.‘_\??”ﬂ T HR | : '\
ERERA N T I | | "
ce +REF | | IR RN ¥ l
omparison L% | ' J ! ' |
e Iy
AMPLIFIER s | | b 4
e PRES I
_< [‘_unasn‘] I , By |
| ™~ L ' ISR |
{ ; | | WIS !
= | b "
POWER |/, |
| | SUPPLY} v |
| i FULs, L
senf e
s 1] | | ADJUT
-s | | ' z.
I R77
:) N o
S e e e 3_ L
» RESISTOR AIR35 (6I77C, 618IC) OR AIRIZ (6186C) MUST BE REMOVED,
## PROGRAMMING IS LIMITED TO RANGES SELECTED BY FRONT PANEL SWITCH.
Figure 3-17. CC Programming Connections for HP Power Figure 3-18. CC Programml-' Lonnectio~s for HP
. Supply Models 6104A, 6105A, 6114A, and 6115A Constant Current Sources (177C, 61¢£C, 6186C
\ )
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. NO')I'E The dotted line connectmns gepres&m juhipers which must bé‘rembi:ed. All:bt:he( jumpers must pe installed.

tsamm_._sﬁt_:_-_ggg_sg] m,____ e
IREF { | . [ZERG D ADJUST| o
AIO S
e | Lq‘- L] A D2
COMPARISON - ?’1: R
. MUFER “ |l || (+) ‘ B t

i
.

KN
BIPOLM POWER SUPP\!Y
MLIF!ER (68234 - 6!27‘)

v e \;_

" POSITIVE

CURRENT  *REF |

" COMPARISON, —a;
mwum:n' Wil
\ ,
21

a2

A8

=

I
—_—_————— e

...,_‘..M_--Hm,m_’/_'__mj ’

SET MODE SWITCH TO POWER SUPPLY AND CURRENT CONTROL
PSA! REMOVE A2R20 AND A2R22 FROM THE PSA. 'BE CAREFUL
,WTYOTWPSAMWITHALLAWEMTIONSNOTMADE.

.

|
]
i

3-62

' Figufe 3-19.CC Progrhmmit;g Connections for HP Power

Supply Models 6455A-5459A, 6464C-6483C

3-81  Power Supply CV Programming
~ The following paragraphs provide calibration
procedures and a sample program which are applicable to
all supplies list.d for CV programming in Table 3-1. Cali-
bratmg a supply for CV programming with the 595018
consists essentially of two adjustments:
1. Setting the supply s output to OV when the
595018 is programmed to zero.
2. Setting the supply’ § qutput to a desired maxi-
mum value when the \59501 B is programmed
to maximum.

3-53  The maximum desired power supply output can
be set to any value within the rating of the supply. For -

Figure 3-2& Posutn’:e CC Programming Connectlons for

BPS/ A’s 6825A-6827A

example, if only 20V maximum is required for a model 1
62668 supply (40V rating), the 6266B output range should
be calibrated for OV to 20V. Since the 59501B is program-
mable in 999 steps (magnitude digits 000-999), resolution .
is 20/999 (about 20mV) in the ‘high range and 2/999 (about
2mV) in the low range. If the supply is calibra.ed for the
full 40V rating, the resolution is 40mV (approx.) even
though the supply would never be programmed above 20V.

3-54  Note that for aQOV full scale output, it is usually
better to calibrate the full scale setting to 99.9% of 20V
oi 19.98V. The reason for this is that the resolution will
be 19.98/999 or exactly 20mV per step. However, if it is
imperative to calibrate the output to exactly 20V, the
resolution is 20/999, or 20.02002mV per step. Thus, the

/



- user must. determme the rmportance of havmg a round

: number for resolutron when wrrtmg programs

- 3-56 Callbratlon ‘Tocalibrate a 595018/power SUpPYy
ambmatron for CV operatlng, proceed as. follows

Test Setup.
. 4. Connect 59501B to an HP- iB controller ,
b. Connect 595018 to power supply (CV program
. ming), see Table 3-1. .
c. Connect DVM between +S and —S termmals
_ onthe power supply
d. On 595018, set mode switch to UNIPOLAR
" and turn POWEFl SUPPLY FULL SCALE
ADJUST (COARSE and FINE) fully CCW.
Also, if power supply has a front panel

386

R t /[
Wl
I,

S R

’ l
. current operfafron at this preset current Irmrt
~ and the output voltage drops proportronally If}..
"desirad, the front panel CURRENT control can!
be disabled nd replaced with a fixed resistor ofl’
© appropriate ,value lsee applrcable power supply
Operating apd Service Manua .

\

i Program "'2000". Remove short from supply 5 '

output termrnals and connect load. i
C

[
h

358 Sample Progrem.'tl‘\ sample program for contrll-

ing power supply CV outputs is.given in example 4. Thi

program is written specifically for a 9825A. calculator-but

'CURRENT control, set it to mid-range (approx.) .

»3-57  Calibration Procedure.

a. Apply power to the controiler, the 595018, and

the power supply. Allow 30-minute warm-up.
b. With the power supply’s output terminals
(+ and —) open circuited, program the 595018
~ to maximum high range ""2999."
- ¢. Adjust POWER SUPPLY FULL SCALE
~ ADJUST (COARSE and FINE) on 595018 for
- desired maximum output voltage,’or 99.9% of

desired max., see paragrag.) 3-64) using the DVM. - |

d. Program 59501B to zero output ''2000."
e. Set ZERO ADJUST on 5S801B for 0 300
- readingon DVM.' |

f. Program 59501B 10 "2999" and set POWER
SUPPLY FULL SCALE FINE ADJUST on’
595018 for desired maximum output voitage.
If necessary, use D/A-FUL.L SCALE ADJUST
to obtain the requnred resolut:on -

NOTE

" If the supply has a front pane! CURRENT
' contro!l, perform the following stegs.

g Program 595CiB to zero output "200@”. Con-,

nect a short across supply s outnut terminals.
h. Program 595018 to 2999 and adjust the sup-
ply s front panel CURRENT control for the, desi-
“red maximum output current. If a load change
causes this current limit to be exceeded, the
supply automatically crosses over to constant

. F'
)
1

could be modified for use with other calculators The pro-

gram contams callbratron and setup. routunes and allows the

operator to mput ‘specific voltage values on the keyboard..

The program also uncludes autornatrc changrng of ranges

and error messages that. indicate wl'en the voltage re-
quested by the operator exceeds the maxlmum value

“available or when a negative voltage s requested A line-
,by -line explanation is given after the program Program-

ming funda' nentals are prowded in paragraphs 3-17 through

334, , S

3 59 The sample program requrree use of the General

1/0 and Extended 1/0 ROM’s. After b.eying in the program,

press RUN on the calculator. All opv rations required to
compiete the program are grven on the calculator drsplay

After each operation lslcompleted pness CON‘I INUE.. The
‘operator enters the maximum desnred outpwt voltage value "

(v .g. 20) when "Enter maxrmum\output voltage.” ‘appears
on the drsplay Th: o ‘ogram automatlcally uses 99.9% of
this value {e. g. 19.98) to calibr ate the supply (see paragraph

3-54). After connect.ng the load, the operator enters. the
desired output voltage (lrne 13) on the kevboard and

‘press CONTINUE, f |t is desired. to recalibrate the power | :
,vupply (change the maximum desared output voltage) press’

STOP and then press RUN.

- 3-13

'NOTE

The prograim listings provided in the following
examples, are taken zom an HP 98668 printer.
These Ilstmgs are pro wded only because 98668
printouts are easier to read than printouts

from the 9825A°s internal strip printer. Also,

a check sum is provided at the end of each 98254 -
program listing. Make sure that the check sum at
"the end of your keyed in program matches the
chieck.sum prowded in the //st/ng



....

f'i.‘,k»‘ g i '
. “.  Example 4. $825A Sample Program, Constant Voltage - Unipolar Mode
B UM TPOLAE Power Supeds Moltoas [jjl W g
1 dse “Sqt 595018 to UNIPOLAR"; stp
R E "1lran'k. AL Fulle COW"Satp
BEoent CERtEr momioan outiput uoltoos” s E
& B ”'”“f’,’“f‘f;"., '.’":".',}:::'... L _ ——— COMMAND STATEMENT
B md » N B oy~ — ‘ . (SEE PARA 3-32)
Ed o plsp ke, Pﬂfﬁ RILY e "o b d s b :
RO [ I IR W & 41 B - L |
B odse "Set ZERD OAD) for BL000" 5 st o o H;
U ?r"”“""."ﬁ??%"‘,, | ‘ e S
Lee dar "Addust PEFE - THE ADL for “nﬁﬁﬁtw
PLs dcd T LR REAR
LEd der "Connect Lood to supely"iste
Vi wnt "BEover odesired uurpur umlruwﬁ”wr
Wﬂa bf MR Ee "Ho opeeat ive voltoses it BEEETaLn 17
Vo dr VeBESasr "VMoltoase too hiakl"baodr 3OO0 e 13
PES id Wes, LSES LBBR+ i O 1D, Shabiat o 18 |
L WL (R Ry N o
LEe e Fen e S, BE et PEE, Lot 13 | |
1w n: o | [ - . FORMAT AND WRITE STATEMENTS
#1BE1 P ———— cHECK SUM - (SEE PARA 3-36)
: |
Ex‘planation: Vo
Setup instructions. ) }3

S 1-2:

a;

5-10:

11-12:
13
14-15:

1'6-1'7:
18

User enters desired maximum output voltage on keyboard (e. g. 10, 20,50, 100, etc.).

Resolution is calculated and the maximum desired output is changed to 99.9% of voltage entered inline3

(see paragraph 3-64).

Calibration routine using ZERO ADJUST and POWER SUPPLY FULL SCALE ADJUST (COARSE and FINE)

controls on 595018 front panel.
Output is programmed to zero. Load is connected to power supply’ s output terminals (see appl icable

. power supply d)peratmg and Service manual).
~ User inputs desired voltage on keyboard.

If the voltage requested (line 13) is negat’ ve or t0o high, the approprlate error message appears on the drsplay
for three secpnds and then the program returns to line 13.

Proper rangeis selected and correct data word value (N)-is calculated for *he voltage requested

Data word (N.) representing the desired output,voltage is sent to the 59501B . Format 4.0 deletes leading
spaces and 2z stippresses the carriage return/line feed codes (see paragraph 3;’34). o |

314



360 BPS/ACV Programming "

361 o The following piraglaphs provide calibration

f‘v } procedures and a sample. program for bipolar power suppiy/

" amplifier (BPS/A) models 6824 A through 6827A. Calibra-
- tion consists of setting the BPS/A’s detired bipolar output

range when the 596018 is programmed to its maximum
- negatwe and positive limits. The desired bipolar range can

" be set to any value within the rating of the particular

BPS/A. For example the maximum output range of model - - |

6826A is from —50V to +50V. Ta calibrate this range, the
—50V output is calibrated with the 595013 programmed
10 ""2000" and the +50V output is calibrated with the
595018 . . programmed to “2999". Since the 59501B. is pro-
grammable in 999 steps, resolution is approximately 100mV
(100/999). Note if it is desired to have a resolution equal
, to exactly 100mV, the positive limit is set to +49.9V instead
of +50V. For this range (—50V to +49. 9V) the resolutlon
is exactly 100mV (99, 9V/999) |
3-62 Calibration. To calibrate a 59501B/BPS/A com-
bination for CV operation proceed as follows:

Test Setup
' a. Connect 59501B . to an HP-IB controller
. b. Connect 53501B to BPS/A as shown in Figure
‘ 3-11.

“¢. Connect DVM between +S and —-S terminals
(models 6825A-6827A) or between OS and CS
terminals (models 6823A, 6824A). Connect
DVM common to —S or OS terminal.

d. On 59501B, set mode switch to BIPOLAR.
e. On BPS/A, set mode switch to VAR GAIN
AMP (models 6825A-6827A) or AMPLIFIER

- 3-63

~ (models 68?3A 6824A). Also, turn VOLTAGE

~ (Gain) controls on BPS/A fully CCW.

f. On BPS/A models 6825A through 6827A only, .

“set RANGE switch to desired output range and
set CURRENT'control to mid-range (approx.).

Calibration Procedure. |
a. Apply power to the controller, the 59501B , and
the BPS/A. Allow 30-minute warm-up.

program the 59501B to max:mum posutme .
output "2999"

|

b. With the BPS/A’s output terminals open circuited,

3-15

c Adjust VOLTAGE control on BDS/A and D/A
. FULL SCALE ADJUST on 59&18 for the
" desired maxlmum posmve output (or 99.9% of
desired nax., see paragraph 3-60) using DVM.
d. Program 59501B to maximum negatlve output
2000 |
~ e.-Set ZERO ADJUST on 59501B for the desnred
- maximum negative cutput from BPS/A using
DVM.
f. Program 595018 ‘to maximum posltwe output
*2999". '
. Set D/A FULL SCALE ADJUST for the desired
. maximum positive output from BPS/A.
h. Repeat steps d through g until best possuble '
| accuracy is achueved

NOTE .

. The follo wing steps app/y only when
calibrating B/PS/A models 6825A 0827A

i. Program 595018 to "2500". Connectashort | -
- across BPS/A’s output terminals.

j. Program 595018 to ""2999” and adjust the

BPS/A’s front panel CURRENT control for the
_desired maximum output current. If a load j

changes causes this current limit to be exceeded,
the supply automatically crosses over to con-
stant current operation at this preset current

4 limit and the cutput voltage drops proportionaily.

k. Program ""25@0@3". ‘Remove short from output
terminals and connect load.

AN

.3- 65 Sample Program Example 5is a sample program

using a 9825A calculator. .The Pprogram contains calabrataon "
and setup routines and allows the operator to input specific
positive or negative voltage values on the keyboa% The
program also includes automatic changing of ranges and an

. error message if the voltage requested by the operator exceeds

the maximum bipolar value available. A line-by-line explan-
ation is given after the program. Programming fundamentals

are p‘rovidel«T in paragraphs 3-17 through 3-34.

3-66 The sample prcgram in example 5 requires use of

the General 1/0 and Extended /O ROM’s. After keying in
the program press RUN on the caIcUlator All operations
requned to compilete the program are given or: the calculator . .
dlsplay ‘After each operation is completed, press CONTINUE.

LTS
Sl i e T
- -l



Exaﬂmp'le 5. 9825A Sample Pr‘og‘mh,: comtlnt\loltll! mbder Mode
— =

T _."l': IMILHF Fululr—' " .lw" v ] "n’f"'.,l 'l‘*l"l ) l"li.rl.\s'w,,.l-:;;,“:
1t fud 2 AVEE :
2f'dsp “Sat 595018 to BIPOLRR"lstP
A3t der "Turn WOLT ADL fully SO v p S
1 oent "Enter mox nes ot uhlnmueanluhﬁiNth
S5 2Ms 1008+ P~ o ol o o
B cod Fol LT Bk 4"" . |
G X .:mt WOLT & TR FE Fmr“lwlﬁlm N ‘
wmi ool ¥ "“u""."muuu“ o N
W e Eutl“'UVM rumﬂim*'»ﬂ?nh A \ |
LES Pl et o o S o
115 dar "Ser SERD ADL fory-Yisne T
Tad o] Ve R e S | N
Sl odae "REeacddust DeR FuoRD) fortebasie s
1 mel W LT RGBT | : - N\
ro 1 E dﬂmr"PﬁHHPWt Vool b BERFSOH S 80 SO
o dEr ent "Enter drﬁirﬂd AW A T A R wg"»w N
Ly, df Saem op WeFSoee "Soltosae oo bdak™ i wn it ”ﬁ\HlJlm |y
18 if Waom, 0P and bgw ulﬂllﬁﬁm+imtiuvt.lHﬁf“1m+“ﬁhuululm L
B T T T AL A O (A Y ) - | \\
S Fet Ladd Beziirt YEeL LaMEato L \
G BRI TuT
Famasd

Explanation: . :
1: Sets fixed point format wuth three dlglts to the nght of the decamal This allows for better. accuracy in the \
adjustments specified in lines 7 and 1. _' : ' : \

‘2--3: Setup instructions. .
~ 4-13:  Calibration routine Jusing VOLTAGE {GAIN) control on BPS/A and the ZERO and D/A FULL SCALE ADJUST\

controls on the 595013 Note that in lme l0 an average value is calculated so that the adjustment can be
~ completed in the minimum number of steps.
14-15: " BPS/A output is programmed to zero. Load is connected to BPS/A output termmals
" 16: User inputs desured output voltage (+ or —) on the keyboard. : 'l
17: If voltage requested (line 16) is too high, ""Voltage too hlgh" appears on the dusplay for three seconds, and
‘then the program returns to line 18, :
18-19: ‘l"roper range is selectl*d and correct data word value (N xs' calculated to represent the voltage requested.
20: Data word (N), representing the requested output voltage (+ or —), is sent to the 59501B. Format f4.0
deletes leading spaces and z suppresses the carriage return/lme feed characters. - If leading spaces are not
deleted and the CR/ LF characters are not suppressed the output wull go to an undesired value
{see: paragraph 3- 34)

3-16



'3-07 CC Programrmng

- 368 The followmg paragraphs provrde calrbratron pro-’

cedures which are applicable to ali power supplies listed

for CC programming in Table 3-1. Calrbratmg the supply

370

for CC programming with the 595018 consnsts essentually

of two adjustments: K
. 1. Setting the supply s output current to zero
. when the 59501B is programmed to zero.
2 Setting the supply s output current to a
desired maximum value when the 595018 is
programmed to maximum.

369 Calibration. To ca‘k'ibrate a 595018./power supply

“combination for CC programming, proceed as follows:

Test Setup.
a. Connect 59501B to an HP 1B controller.
. b. Connect 595018 to power supply (CC program-
ming), see Table 3-1.
c. Connect a resistiv: load in series with an external

current monitoring resistor across supply’s out- *

pyt terminals. Refer to Section V of applrcable
Operating and Service manual for resistor values,
power ratings, and CC test setup diagram, etc.
Connect 2 DVM across the current monitoring
resisto’.

d. On 59501B, set mode switch to UNIPOLAR
and turn POWER SUPPLY FULL SCALE
ADJUST (COARSE and FINE) fully CCW.

e. On power supply, set front panel VOLTAGE
control fully CW.

Calibration Procedure
a. Apply power to the controller the 595018
and the power supply. Allow 30-minute warm-

' Hn, ) )

i b. Frogram 59501B to "'2999" and set POWER
SUPPLY FULL SCALE ADJUST (COARSE

: and FINE) for desired maximum output current.
(Voltage reading on DVM must be converted |
to the equivalent output current).

c. Program 59501B to "’2000'.and set ZERO
ADJUST on 59501B for zero output current.
Note that for power supply models 6427-6483,
zero current may not be attainable. When cali-
brating the CC output of one of these supplies,
choose a convenient point, e. g. 10% or 20% of
maximum output and set ZERO ANJUST t¢
obtain this value. Data words "2100” and
2200 correspond to the 10% and 20% output .
points, respectlvely

d. Program 59501B to "2999" and set POWER
SUPPLY FULL SCALE FINE ADJUST on
595018, for desired maximum output current.

3-17,

If hecessary use D/A FULL SCALE ADJUST
' to obtain the requrred resolutron
e “Turn off supply and open output terminals.
. Turnonsupply.
f." Adjust power supply’s VOLTAGE control for
the desired maximum output voltage. Ifaload
- change causes this voltage limit to be exceeded,
the supply automatically crosses over to con-
stant voltage operation at this voltage limit
point and the output current drops propor-
tionally. If desired, the front panel VOLTAGE
control can be disabled and replaced with a
. fixed resistor of proper value (see applicable
power supply Operating and Service manual).

13-72 Sample Program. The sample program provided in

exampie 4 can easily be modified for CC programming by
substrtutmg | {current) for V (voltage) and by monitoring
the 'output current usmg the test setup of paragraph §3-70

373  USING 595018 AS A LOW LEVEL
DC SIGNAL SOURCE

3-74  *“hen used as a low level dc signal source, 595018
output terminals A1 and A2 are connected directly to the
user’s device. In this application, power supply rrogrammmg
network terminals A3 through A6 are normally not used.

As described previously, two programmable output ranges
are available in the selected operating mode (UNIPOLAR or
BIPOLAR). The output ranges available at terminals A1

and A2 are as foliows:

Range Unipolar Bipolar_
High 010 9.99V —10 t0 9.98V
- Low 0 to 0.999V ~1 to +0.998V

3-75  Unipolar Mod

376 jCalibrationt The ZERO ADJUST allows the output -

| to be adjusted to zero (2250 millivolts) when the 595018

is programmed to zero (2000). The D/A FULL SCALE
ADJUST allows the output to be adjusted to 9.99V (+5%)
when the 59501B is programmed to maximum (2999). The
59501B is nor.nally calibrated to provide a unipolar output
range from QV to 9.29V. The reason for this is that the
59501B is programmable in 999 steps and'using this range

|results in a round number for resolution (vsltage change per

step). For example, in the high range resolution is 9.99v/
999 or 10mV per step. If the output’is set to 1GV, resclution |

ls 10/999 or 10.01001mV per step. Calibration procedures

for operating in the unipolar mode are provided in paragraph
5-29. <



3-77 Sample Progum. A sample program (9825A calcu-
Iator) ‘for controlling the unipolar output of the 595018 is
given in example 6. The program includes a calibration
_routine and allows rhe operator to mpt&t specific voltage
values on the keyboard. The program also provrdes auto-
matic range changing and error messages that mdlcate if the
voltage value requested exceeds 9.99V or if a negative voltage
s requested A line-by-line explanation is given after the

" program. Programming fundamentals are provided in

: paragraphs 3-29 through 3-34.

3-78 The sample program requireeluse of the General I')'O‘
and Extended 1/0 ROM's. After keying in the program, press
RUN. All operations required tc complete the program are’

Example 6. 9825 Sample Prog

"

grven on the calculator drsplay After each operatron is
: completed press CONTINUE ‘

 NOTE

The program listings provided in the following
examples are taken from an HP 98668 printer.
These listings are provided only because 98668
printouts are easier to read than printouts from
the 9825A°s internal strip printer. Also, a check

sum is provided at the end of each 9825A program

listing. Make sure that the check sum at the end
of your keyed-in program matches the check sum
B prowded in the hstmg '

ram, 59501B Unipolar Output

ki ”HHIIHIHP Wullﬂdw Hulpwlu’WlHIH'"

1: dsp "Set S9S81B to UNIFCLAR"ste
« I O T B SR B AT K T T |

A se TEet FERD FADJIUET For BWUL st

G T B B N APl DT | :

S0odae "Set DR | i R For Y e

ﬁﬁﬁmw‘“ﬁnlww'ﬂ (g Muu'hWﬂhguﬂ%“lW

F I N T T I ! '

ma g W?W“%%lltm 1

T T VI I T A

ST "HH['Y 1B

Law sk 1?« ‘

(IR 0 Hw oot doors ol boses

TR ER lﬁﬂlln r,

Lebd ol Jruaw Tog Hiakh”

TR et SEEE In B

L nmllﬂlameJh

LV Bdmt O b, 50

Vet Fon Ladedb @S VRS Lo MY ey 6

Loy s |

ERN ]

Explanation:

N) is calculated to represent voltage requested. |f the

voltage requested (line 6) is too high or negative, the appropriate error message appears on. the display for

1: Setup instructions.
2-5: Calib:ation instructions using ZERO ADJUST and D/A FULL SCALE ADJUST on 595018 .
6: “User inputs desired output voltage (0 to 9.99) on keyboard
7-17:  Proper range is selected and correct data word value (
. three seconds and, then the program returns to line 6.
18:

feed characters If leading spaces are not deleted and
.go to an undesrred value (see paragraph 3-34).

3-18

the CR/LF characters are not suppressed, the output will

|

|

|

!
Data word (N) is sent to the 595018 . Format 4.0 deletes leading spaces and z suppresses the carriage return/lme




379 'Bipo/ar Mode

- 3-80 Callbratlon The ZERO ADJUST allows the nega-
tive limit to be'set to —10V when the 595018 is programé
med to zero (2000). The D/A FULL SCALE ADJUST
allows the positive limit to be set to +9.98V when the
59501B is programmed to maximum (2999). This range

- resuls in a resolution of 19.98V/999 or 20mV per ‘program-‘

mmg step. Callbratlon procedures for operatmg in the
bipolar mode are provrded m paragraph 5-30.

3-81 . Sample Program. A‘sample program for control'-‘;“"‘
ling the bipolar output of the 53501B is given in example
7. This program is similar to the unipolar mode program
given in example 8 except that it allows keyboarc rnput '
of brpolar voltage from ~10V to +9 98V.

Example 7. 9825A Sampl/e/Program, 59501B Bipolar Output

/ ‘

ki o IIIHIHh NM]THM% Huhw&tu"“thW“
l " 'l: o, l '...' , / !
2: dsF "Set qesaxe te EIPDLHP“ssté /
SR TV (T B TR § KA I L
b plae UHet DR FE o e, BERT et
wa e f»”“H””.”ﬂWﬁm" |
e e Inl»I IIWEL pmiancddomes ok O 00T
N R Ry o ,‘
AR A "ﬁwt-ﬁﬁﬁm A N S TR o T \\
TR T B R § KO i A , | x
P ehae "Reochaowst DR B Foou WEETE R
Pls et "Enter oesired mu*wmt NN A AR -
Lavw o Wi TR e | LT B I BN IR T B S A L W I WA 1 Rt SEEA e et L
lﬂz-if A S ) w}mwiulHHHI|“Ithill HHH‘SH»"Hullu IR
| ”HNHl.nnlnvnlul L B ) '
VES T Fet e d B deet VRS LeMaato 1)
Lih i
ot Wi
\
Explanation: )
] : Sets fixed pomt format with three digits to the right of the decumal This allows for betier accuricy when

perfoammg the adjustment specified in line 8
2: Setup instruction.

3:10:.

11
12:

13-14:

15:

Calibration routine using ZERO ADJUST and D/A FULL SCALE ADJUST controls on the 595018 . Note

that in line.7, an average value is calculated so that the adjustment can be completed in the minimum number

of steps. ' o y

User inputs desired output voltage (—10 to +9. 98} on keyboard. |

If the voltage requested is too high, ""Voltage too hngh" appears on the drsplay for three secorids, and then |

the program returns to line 11. \

Proper range is selected and correct data word.value (N)is calculated.

Data word (N) representing the desired positive or negative output voltage is sent to the 59501B . Format

4.0 deletes leading spaces and z suppresses carriage return/line feed characters. If leading spaces are not

deleted and CR/LF characters are not suppressed, the output will go to an unaesired value_ (see paragraph 3-34).
/.

1
8l
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: SECTION v
PRINCIPLES OF OPERATION /
. ( ' : - . . / .:;“ e | v

4-3 OVERALL DESCMPT'ON : power-on preset circ’ﬁit are not shown on the block diagram.
) ' The 59501B's curcuuts are shown in their entirety on the
42  The 59601B provides a “"'90'3' or b'PO'a' output  main schematic (Figure 7-3 at the rear of the manual. The

voltage in response to digital data received on the HP-iB. functional circuit designations are the same on both the
"'} -As stated previously, the 50501B can be used (in conjunc-  plock dnagram and the schematic so that the two diagrams
tion with an HP-1B controller) as a power supply program-  can be correlated. As shown in Figure 4-1, the major
mer or as a low level dc signal source. Figure4-1isablock . '  circuits of the 59601B consist of digital processing circuits,
diagram illustrating the major circuits within the 595018 a digital-to-analog converter, and analog amplifier circuits.
For simplification, thg‘59501 B’s bias voltage supplies and '
wnl T T T o T T T T _‘I |
9»&*_;———- pioL:T.
7\ , Fol-s '
| _‘ | - l
1 INPUT ADDRESS ADDRESS l
=. [inverrens] | switcres [%5*lcoupararon |
' |
7o/ Frow | E€ | '
WIB | o | |
== ’ |
: .. |
M'TL_ |
g |
b
|
I
I
|
|  Loap I‘
DIGITAL: PXXCESSING CHARACTER ' :
CIRCUITS '
i |
WORD i A8
| POWER SUPRLY M
e —_t g1 FULL SCALE ADJ 1
__MAGNITUDE DATA (12-B1TS BCD) \ . %
N 12 1
SIS S — :
r l'm -1| FINE| 2O M
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SWiTch | A3
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._ . ~@ [ScALE Ay | | A2
o B B —
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|
1
, : ANALOS AMPLIFIER . = o
e J

Figure 4-1. 535018 Block Diagram
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43

Dlgltal Procassmg C-remts

- 4-4 The 5%018 responds to the ATN (attentlon)
‘and IFC (interface clear) control slgnals as well as the

data on lines (D101-DI07). The 596018 also receives the
DAV (data valid). handshake signal from the bus and sends

the NRFD (not ready for data) and NDAC (data not
“accepted) handshake signals to the bus. A 3-wire hand-

shake sequence is used to control the transfer of each
character on the bus. This process allows devices with
different mput/output speeds to be interconnected to the
HP-IB. The character transfer rate autoinatically adjusts
to the slowest device. The acceptor handshake citcuit
implements the 3-wire handsha'se cycle that occurs with
each command or data character received on data lines
DI01-DI07. The 59501B. transfer rate is approximately
17usec per character. The 595018 is programmed by a
data word consisting of four consecutive characters (digits),
thus, a data word is transferred to the 59501B in approxi-
mately 68usec. |

- 4-5 . Data lines D101-DI07 accommodate the 7-bits

(1-character) of the ASCil code. Each character is trans-
ferred onto the bus one at a time. The state of the ATN
line determines how the data lines are lnterpreted The
ATN line is constantly monitored by the 59501B- and-all
other bus devices. When ATN is true, the bus devices

. interpret the data as instructions (co..mands) from the
 controller.

The 59501B recognizes two commands: its
listen address (suggestea listen address is “&’’) and the
unlisten command “?”.

4-6 When ATN is true and the 59501B's listen

- address is placed on data lines DI01-DI107, the 595018

- 595018 .

is enabled to function as a “listener”. As shown in Figure
4-1, the data lines are applied to the address comparator
and to the listen logic, The address comparator decodes
the 59501B’s listen address then the levels on lines DIO1-
D105 match the address switch settings on the rear of the
In this case, the address switches are set to "&”
(one of 31 possible address codes) which distinguishes the
59501B from the other devices connected to the bus.
Thus, when the 59501B’s listen address is decoded and
ATN is true (command mode), the listen logic is set. For

- this .condition, the LISTENING indicotor is turned-on and

the clock generator is enabled allowing ihe 59501B to
process subsequent data words received on the bus. If the -
ATN line is true and an unlisten command *?” is received,
the listen logic is reset. For ‘th% condition, the LISTENING
indicator is turned off and the clock generator is disabled
inhibiting the 59501B from processing data words. Note
that the IFC signal also resets the listen logic. The IFC

- signal is used by the controller to terminate activity on
“the HP-IB. :

il
|

47  When the ATN line is false and the 595018 is

"listenirig” (listen logic is set), the digital processing circuits

~will sfqre a data word comprised of four digits (characters)
_transmitted consecutively. The first digit specifies the out-

put range (low or high) and the next three digits specify
the magnitude of the output voltage within the selected
range. Each digit, represented by bits DI04 (MSB)-DIO1
(LSB), is transferred into data storage 1 (via input inverters

‘and photo- -isolators) during the accompanying 3-wire hand-
~shake cycle. The photo-isolators nrovide 600Vdc isolation

between the HP-1B data lines and the 59501B’s autput
voltage terminals (A1 and A2).

4-8 . Aclock pul's‘é; generated during each handshake

- cycle, gates the data sitorage sequencer which in turn loads
each digit (1-range, 2-magnitude) into the proper storage .

1 latch position. After the fourth digit is loaded into data
storage 1 all four dligits (data word) are automatically
transferred into the data storzge 2 latches. The three,
magnitude digits are then sent to the digital-to\l\-analog
converter (DAC) while the range digit is sent to the analog
amplifier circuits. The data storage 2 latches will retain this
data until a new data word is transferred. ' '
4-9 Digitai~~to-Apalog Converter (DAC)

4-100 The DAC converts the three magmtude duglts

(12 bits, BCD) mtov an output current.- The DAC output
range, 0-2mA (nominal), corresponds to the BCD input{
range of 000-999. The DAC output current is applied to
the current-to-voltage (1/V) converter in the analog amplifier
circuits. The'UNIPOLAR/BIPOLAR switch on the rear of .
the 59501B changes the feedback path between the DAC
and the 1/V converter so that the !/V converter provides an
output range from 0 to +2.5V (nominal) in the unipolar
mode and from —2.5V to +2.5V (nominal) in the bipolar
mode.

’

411 Analog Amplifier Circuits

4-12  The unipolar or birolar output of the I/V converter
is applied to the output amplifier. The output amplifier
provides either a high range or a low range output voltage
between terminals A1 and A2. The range switch controls
the gain of the ampilifier so that a high range or a low range
output is produced. The range switch is set to high range
when a 2" is programmed and to low range when a 1"’

is programmed. Thus, the output amplifier provides one of

“the following output ranges depending upon the range digit

programmed and the position of the UNIPOLAR/BIPOLAR
switch:

| Low Range. x High Raqg_g_
UNIPOLAR: 0 to +0.999V 0 to 9.99V
BIPOLAR: ~1 to +0.998V. —10 to +9.98V




|
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.4-23
3-wire handshake cycle that occurs with each command or

~ The output amplifier mcludes overvoltag: protec-
tion and current limiting circuits to protect the 595018
and user equnpment In addition, a turn-on/turn-off control
circuit clamps the output terminals at a low leve! when
power is turned-on or off. The purpose of this circuit is to
prevent transients at power turn-on and turn-off from
affecting the output of the 595018 and also prevent random
programmlng of a power suppiy prior to receipt of vahd
programmmq data. \
414 The front panel ZERO ADJUST allows a zero .
(t250mV) output adjustment. The D/A FULL SCALE.
ADJUST allows setting the maximum 59501B outnut
(15%) in the hlgh nd low ranges. -

4 15 When the H95018B is used as a power supply pro- .
" grammer, the POWER SUPPLY FULL SCALE ADJUST
potentiometers (COARSE and FINE) allow the user to set

- the maximum power supply output when the 595018 is

programmed to its ma¥imum output. Power supply
pragramming is accomplished by connecting the 59501B's
output terminals to the power supply’s voltage program-
ming termina's (see Section 111).

4.-.,153,' DETAILED CIRCUIT DESCRIPTION

2-17 The following paragraphs describe, in more detail,
the operation of the 59501B’s major circuits. Note that
only those circuits not covered in sufficient detaii in the
preceding overall description, will be described. Throughout
this discussion refer to the fold-out schematic dragram at the
rear of thlS manual.

4-18 Power-On Preset

4-19  When power is initially applied, the preset circuit
(Q3, U1, U5) generates a LO level pulse (FON) which resets
the listen flip-flop (acceptor I ndshake), and the data storage -
sequencer. ‘Thus, the preset circuit ensures that the 595018
is not a "listener” and is properly mrtrallzed when power is

applied.
4-20 | Address Comparator

4-1 The address comparator consists of 5-bit comparator
U3 and the address swrtches on the rear of the supply. When
the levels on data lines D101-D105 match the address switch
settings, U3 provides a HI level ADDRESS output to the
listen logic. Note that the schematic illustrates the address
switches set to the suggested listen address of "&"’.

- 422 Acceptor Handshake

The acceptor handshake circuit implements the

4-3

data character received on the bus data lines D101-D107.
Unrecogmzed command characters (e. g., talk address) will
be rgnored but the handshake cycle between the controller
and the 59501B will occur anyway. The 3-wire handshake
lines are desrgnated DAV (data valid), NRFD (not ready
for data), and NDAC (data not accepted). The acceptor
handshake circuit is enabled when the bus is in the command -
mode (ATN is LO) or if the 59501B is in the listen mode
(iisten flip-flop set) and ATN is HI (data mode). For either
of the above conditions, the output of NAND gate U83
g2es HI and NAND gate U5-6 goes LO enabling the acceptor
handshake circuits. Figure 4-2 illustrates the 3- -wire hand-

" shake cycle timi ng sequence for each character received by

the 595018 in the command and data modes.

To: !nitialy the NRFD srgnal (J1-7) is HI (‘95018 is
ready for data) and the NDAC signal (J1-8) is LO (data not
accepted) Also DAV (J1-6) is HI (data on bus is not valid).

T4: The source (assume controller) puts a character on
the bus and indicates that the character is valid by settmg
DAV (J1 6) LO.

Ty After a delay of approximately 1usec NRFL goes
LO (59501B not ready for data). Also, accept data signals,
ACDS (U11 13) and ACDS (U11 4) are generated

a. If the HP-IB,ls in the command mode (ATN LO),
the ACDS signal gates a recognized command character
( 59501B’s listen address *’&’’ or unlisten command ‘?"’)

- which sets or resets the listen flip-flop (see paragraph 4-24).

- b. If the HP-IB is in the data more (ATN H1) and the
59501B had p'ewously been addressed to listen, the ACDS
signal gates the clock generator, producing a clock pulse
which loads the data character (range or magmtude) present
on bus lines (D101-DI04) into the appropriate storage
register (see paragraph 4-31).

T3 After approximately 15usec, the trailing (positive)
edge of the ACDS (U11-4) signal produces a negative pulse
(U12-8) which sets the DAC F/F (U8-11 gozs H! and U9-6

goes LO). With U9-6 LO, NDACT (J1-8) goes HI mdlcatlng
that the 595:MB has accepted the data.

. T4: The controlier, sensing NDAC Hl, sets DAV HI
indicating that the data on the bus is no longer valid.

Tg: When DAV goes Hi, the DAC F/F is reset (U9-6
goes Hl and U8-11 goes LO) causing NDAC {!1-8) to go LO
(data not accepted). Also, with DAV HI, NRFD goes HI
indicating that the 59501B is ready for the next character.

Te: With NRFD Hl, the controller sets DAV LO and
the next character.is transferred (T2 through T5).
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Figu“_re 4-2. Acceptor Handshake Signals, Timing Diagram
4-24 Listen Logic

4-25 The listen logic consists of logic gates which set

or reset the listen flip-flop. When the listen flip-flop is set,
the 59501B is en:hled to function as a "listener”. The

listen logic is enabled when the HP-IB is in the command
mode (ATN is LO). If ATN is LO and the 59501B’s listen
address is decoded (ADDRESS is HI), the listen flip-flop is
set (U12-3 goes HI) when ACDS is received from the
acceptor handshake circuit. Note that only a portion of the
listen address is specrfleql by the ADDRESS signal. In addi-
tion, HP-IB data input line DTO7 must be Hi and line DTO6

must be LO to specify that a listen address is present on the |

bus. When the listen flip-flop is set, driver Q14 turns the
LISTENING indicator on. Also, with the listen flip-flop "
set, the clock generator will be enabled when the bus is
placed in the data mode (ATN goes HI). The clock generator
produces clock pulses which gate the data sequencer storing
the data characters received on the bus (see paragraph 4-28).

4-26  1f the ATN line goes L.O again (command mode)

and an unlisten command (ASCII *?”) is placed on the bus,
the listen flip-flop is reset (U12-3 goes. LO) when ACDS is

4-4

- that the interface clear {TFC) si

the data sequencer Note
al also resets the listen
flip-flop. The TFC signal is used by the controller to ter-
minate activity on the bus. 4

the clock generator, and resetti

“received, turning off the LlSTE%lNG mdrcator inhibiting

427 Clock Generator

4-28  The clock generator is enabled when the listen
flip-flop is set (U123 is HI) and the HP-IB is ir; the data
mode (ATN is HI). ‘When enabled, the clock generator

‘produces a clock pulse (aporoximately 4usec wide) on the

leading edge of the ACDS signal received from the acceptor
handshake circuit. The clock pulse gates the data storage
sequencer which loads the data on lines DIO1-DI04 into

the appropriate storage latch (see paragraph 4-32).

4-29 Isolators

430  Data bits DIO1-DI04, the sequencer clock signal,
and the sequencer,"resef signal are applied through inverter
drivers (U13, U14) to photo-isolators (U15, U16, U17).

The inputs to the isolators are referenced to HP-1B signal
ground V while the outputs are referenced to power supply
grofund V With these input and output connections,

up to 600Vdc isolation.is provided between the HP-IB data
input lines and the 59301B output terminals. Each dual
isolator IC package cuntains a pair of light emitting diodes
and integrated photon deiectors. The isolated DTO1-D104

' data bits are routed to the appropriate data 1 storage latches

while the isolated clock and reset srgnals are sent to the data
storage sequencer. -

4-31 Data Storage

4-32  The data storage circuits consist of data storage 1
latches, data storage 2 latches, and the data storage sequencer
circuit. The circuits store a data word which consists of

four characters. The characters are transferred from the bus
one at a time with the range character transferred first
followed by the three e magnitude characters,  Each character,
bits DIO4 (MSB) — DIOT (LSB), is tramfenled into data

| storage 1 during the accompanying.3- wlre l ar‘tdshake cycle.

After the fourth character is transfermd ;hto ‘data storage 1,
all four characters (data word) are automat’cally loaded into
the data storage 2 latches. The timing sequence for the data
word \ransfer is provided in Frgure 4 3

4-33  The leadmg edge of eat‘h -ACDS pulse generatesa
clock puise which gates the data storage sequencer. Inmally,
the data shift register (U25) in.the data storage sequencer

is reset and the data input (U25 is. a Hl level. The timing
sequence that occurs during the transfer of a data word is

~ described below (Refer to Flgure 4.3).

a Cycle 1. The first clock pulse produces a negative

§
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Figure 4-3. Data Word Transfer, Timing Diagram

c. Cycle3. The third clock pulse produces a positive |
puise L3 at U24-3. While L3 is HI, the second magnitude
character is transferred into data storage 1 (U19, four bit |
iatch). The trarhng edge of the third clock pulse shifts U25
(Q2 goes LO, Q3 goes HI). With Q3 HI, data input remains
LO and the L4 AND gate (U24-13) is enabled. ,

d. Cycle 4. The fourth clock pulse produces a positive

* pulse L4 at U24-11. While L4 is HI, the third magnitude

character is transferred into storage level 1 (U20, four bit
latch). The trailing edge of the fourth clock pulse shifts
U25 (Q3 goes L(), Q4 goes Hi). When Q4 goes Hi, the
range character and the three magmtude characters are loaded
into the data storage 2 latches {(U26 and U21-U23). The Q4
HI transition also causes U25:13 (P/O turn on/off circuit) to
go HI (this signal is signi‘ﬁ&:a‘nt MW when power is initially

. applied and the first data ww(’ .s loaded, see paragraph 4-51).

The Q4 cutput is fLJ bat,sx o) the shift register input (U25-6)
through OR uata UB& & ri m‘av civcuit (C10, R22) resetting
the shift registe- 3(21 I8 un,nzts go LO). For this condition,
the data input (U26:7}, is:H initializing the shift register

for the next data Wr' 1 transfer

4-34 The range latch output (U26-14) is LO if high
range was programmed and HI if low range was programmed.
The range output controls the range switch in the analog
amplifier circuits.

4-35  The magnitude outputs of 4-bit storage latches

© U21-U23 are appiied to the digital-to-analog converter

(DAC) U29. The DAC is p ‘ogrammed in BCD. Each 4-bit
storage latch contains a nui.‘her (0-9). Thus, the three

' latches can provide an outpu. from 000 999 The latch
' \\outputs are connected to the DAC input in the proper

#

order (i. e., U21 contains the most significant bits, etc). The
data storage 2 outputs are retained until a new data word is

transferred from the bus.

- pulse (L1) at U27-5. The t;railing edge of']L1 loads the range .

character into data storage 1 (U26, J/K flip-flop). The
trailing edge of the first clock pulse transfers the data input
(U25-7) into the shift register causing Q1 (U25-5) to go HI.
With Q1 HI, the L2 AND gate (U24-6) is enabled. Also
with Q1 HI, the data input (U25-7) goes LO.

~ b. Cycle 2. The second clock pulse produces a positive
pulse L2 at U24-4. While L2 is HI, the first magnitude
character is tranferred into data storage 1 (U18, four bit
latch). The trailing edge of the second clock pulses causes
. U25 to shift (Q1 goes LO, Q2 goes HI). With Q2 HI, the

data input (U25-7) remains LO and the L3 AND gate

{(U24-1) is enabled.

4.3 Digital-to-Analé,‘r\g Converter (DAC) and I/V
Converter

4-37  The DAC (U29) converts the 12-bit BCD inpu*
(3-magnitude digits) into an output current. The DAC
output range, 0-2mA (nominal), corresponds to a BCD

~ input range of 000-999. The DAC output (U29-9) is applied

to the inverting input of operational amplifier U30 (current-
to-voltage converter). The UNIPOLAR/BIPOLAR switch
(S2) changes the feedback path between U30 and U29. In

~ the UNIPOLAR mode, the output of U30 is connected to

pins 10 (10V SPAN R) and 8 (BIPOLAR OFFSET IN)

of U29 to obtain a U30 output range from 0 to +2.5V (nom-
inal). In the BIPOLAR mode, the output of U30iscon- ' .
nected to U29-10, however, U29-8 (BIPOLAR OFFSET IN)

- is connected to the DAC’s internal reference (U29-4) through

R24. For these connections, the current -to-voltage converter

45
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(U30) provudes a bipolar output range from —2.5V to +2.5V
(nominal). Variable resistor R26 allows for a zero output
adjustment in the bipolar mode. The U30 output is applied
to the output amplifier through range resustors R45, R49,
and/or R52.

438 Output Amplifier |

439 The output amplifier is comprised of a range
amplifier stage (operational amplifier U31), voltage gain
stages (Q3, Q4), and complementary emitter follower stages,
(@10, Q11). The gain of the amplifier is determined bv

the range digit programmed. «

4 40 When high range is programmed, range resistors
R45 and R49 are shunted through range switch FET Q5
(see paragraph 4-44). The high range gain of the output
amplifier is equal to — (R2 + R56) + R52. In the high
range, the ampifier provides 1 0 to +9.99V output {unipolar
mode) or a —10V to +9.98V output {bipolar mode).

4-41 When IGw range is programmed, the gain of the
amplifier is equa: to ~ (R2 + R66) + (R45 + R49 + R52).
In the low range, the amplifier’s unipolar or bipolar output
is one tenth of the corresponding high range output.
Variable resistor R49‘allows a low range gain adjustment
while the front panel /A FULL SCALE ADJUST control
(R2) allows setting the maximum rated 59501A output
(£5%) in the high and low ranges. ‘

4-42  Transistor siages Q3 and Q4 prbvide a voltage gain

446 IfalLO Ievel is received, translstor 06 is tumed-
off causing FET Q5 to conduct. : The FET is used as a

) 4rswntch which has a very low on resistance and a very high

450

off resistance. While 'condUCting, Q5 couples the output of

U30 to the input of U31 via range resistor R52 (R45 and
R49 are bypassed).

4-47  1¥a Hi level is received, transistor Q6 is turned-on
causing Q5 to turn-off. For this condition, the output of
U30 is coupled to the input of U31 through range resistors
R45, R49, and R52.

448 The splke suppressor circuit (in conjunction wnth
range amphfner U31) suppresses voltage spikes that occur
when the range switch is turned on or off. Voitage Ilmltmg .
diodes CRB and CR10 (Schottky ’s) protect U31 from
excessive mput voltages

4. 49 Turn-On/Turn- Off Control

‘The turn-on/turn-otf control circuit is comprised
of shift register B (U25), transistor stages (Q1, Q2) and
FET’s Q7-Q9. The purpose of this circuit is to prevent
transients at power turn-on and turn-off from affecting the
output. To accomplish this, the output is clamped at a
iow level when power is turned on or off.’

4-51 Before power is turned-on, range amplifier U31 is
shunted by FET Q8, *s1e output of amplifier stage Q4 is
clamped at a low level by FET Q7, and FET Q9 clamps the

~ output of the Q10 and Q11 stages to ground. When power

for the low level output (£1V max.) of operational amplifier

U31. Stages Q10 (positive) and Q11 {negative) provide

the unipolar or bipolar output voltage between terminals

A1 and A2. Output current up to 10maA is available and
is.automatically limited to 17mA (nominal). When terminal
A1 is negative with respect to , load current will flow
through the Q11 stage. When terminal A1 is positive with

respect to , load current will flow through the ' Q10
stage. ‘
4-43 Diodes CR9 and CR11 protect the output amplifier

if an external voltage exceeding 25V (nominal) is connected
between the A1 and A2 terminals. If an excessivelmegative
voltage is applied, CR9 will clamp the output to —25V
(nom.). If an excessive positive voltage is applied, CRH
will clamp the output to +25V (nom ).

4 44 Range Switch

4-45 The range switch allows the output amplifier to
produce a high range or a low range output. The range
switch circuit (Q5, Q6) receives the RANGE signal level
from range latch U26-14. A LO signal level specifies high
range while a Hl signal level specifies low range.

46

is turned-on, the Vdd supply voltage (junction R27 and R28)
resets U25 (U256-13 goes LO), turning on Q1. With Q1 turned-
on, FET’s Q7, Q8, and Q9 continue to conduct to maintain
the initial conditions (low-level output). Note that when power
is turned-on, there is a delay before the —15V suppiy voltage
is available, consequently, Q2 is turned off at initial power
turn-on. After the delay, G2 turns-on removing the reset
condition at U25. When the first data word is Ioaded into
data storage 2, shift register B output (U25-13) goes HI

(see paragraph 4-33d) turning off Q1. With Q1 off, FET’s
Q7, A8, and Q9 cutoff allowing the output amplifier to
provide an output determined by the programmed data

"~ word.

4-52 At turn-off, the ~15Y supply voltage decays faster
than the +15V and Vdd supply voltages. When the —15V
supply decays sufficiently, U25 is reset (U25-13 goes LO)
turning on Q1 which causes FET’s Q7-Q9 to conduct.
Thus, the output is clamped at a low level during the decay
of the +15V and Vdd supply voltages.

453 Bias Voltages

4-54 The bias voltages for the digital and analog circuits



1

'on the main printed circuit board are generated and distri- |
buted as shown on sheet 1 of the schematic (Figure 7-3).

A Ac povver is ap,.i;'ied through the power module and
power transformer T1 to two full- wave bridge rectifiers.

Integrated circuit U32 receives its raw (unregulated) dc. from
- full-wave rectifier (CR14-16) and filter (C27, C28). IC.U32

provides a regulated +5V output, with respect to data

common v for all TTL logic circuits on the data common

side of the photo isolators.

4-56 Integfaf;ed circuit U33 receives it raw (unregulated) dc
from full-wave rectifier (CR19-CR22) and filter (C31- C34) '

- Note that the —15 and +15V unregulated outputs (+25V and

-25V, nommal) are also applaed to voltage protectlon diodes

" CR9 and CR11 (see paragraph 4-43). 1C U33 provides

reguiated +15Y outputs with respect to \/ . for the DAC |

, and the analog ampllfler cnrcunts

457 The Vdd bias supply (Q3) develops its output from -
the +15V supply. Vdd (+5V), referenced to , is distri-
buted to all CMOS logic cifcuits on the: \1] side of the .
photo-lsolators Note that power supply ground V and
output ground W are connected toge\her.

|

:
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SECTONV . . .
MAINTENANCE

' 541 m’mopucﬂo& |

- 52 This section contains checkout, troubloshootu\ \
repair and repllcemcnt and adjustment procedures for the

' 506018 The checkout procedures verify that the 585018

 circuitry is operating properly by checkmg that it can be
programmed by an HP-1B controller and that it is properly
adjusted. The troubleshooting procedures are-performed if
a malfunction occurs while performing the checkout pro

- cedures or during normal operatlons

53 TEST EQUIP’ME'NT nmumED

54 ' The controller (e g. 9825A calculator), equipped with
~ the appropriate bus interface card, provides all of the signal
inputs neccessary for checking and troubleshooting the 535018,

The additional instruments required for troubleshootmg are
listed in Table 5-1. :

5-5 I available, Bus System Analyzer HP Model 59401A

‘can be used in place of the calculatcr when checking or
troubleshooting the 595018 . The 58401A provides talker,
listener, and controller modes of operation. The operating
speed of the 59401A varies from one character at a time in
the halt mode, to two characters per second in the slow
- mode, and full HP-1B speed in the fast mode. Thus, the.
69401A can be used to exercise the 59501B circuitry allow-
ing one character at a time to be transferred and checked.
.y ‘ _
56 CHECKOUT PROCEDURES
57 The procedures given in the flow chart of Figure
51 can be used to check operation of the 59501B when it

| is initialiy réceived If 5 malfunction is detected during

checkout, the procedures determine whether adjustment
or troubleshootmg is required, The procedures in Fugure
5-1 provide the following checks: v
* 1. Output voltage is held near OV when power is applied.
2. Listen logic is enabled when the 59501B's listen
address is received.
3. Listen logic is disabled when the interface clear (IFC)

' signal is received.

4. Unipolar mode — zero output programming accu racy.
| 5. Unipclar mode — full scale programming accuracy.

6. Bipo!ar mode — full scale programming accuracy.

7. Listen logiz is disabled when the "Unlisten”’ command

s received.

5-8 The chackdilt procedures are: performed with the -

59501B connected to the HP-1B along with a controller.
The 59501B’s address switches are set to "&"’ and a DVM

is connected between the A1 and A2 output terminals.

- Connect the DVM common lead to the A1 output terminal.

59 TROUBLESHCOOTING

510 The troubleshooting procedures (Figures 5-2 through
5-4) assume that the controller is operating properly and that
a malfunction exists in the 59501B. Before attempting to
troubleshoot the 59501B , ensure that the fault was not caused
by a programming‘error.l Also, it is recommended that the
reader review the circuit descriptions provided in Section IV,
A good understanding of circuit operation will aid in
troubleshooting. In order to troubleshoot the 595018 , the
bottom cover must be removed.

Tubie 5—1. Test Equipment Required

Characteristics

\

- Type
o

Use Recommended Model

Digital Voltmeter | Accuracy: +0.004% |

Precision (xlc voltage measurehents #L Hf; Model 3455A or 3490A .

AR . H

Logic Prcle

Oscilloscope Eandwid'.n: dc to 50MHz Adj'ust zero output accuracy. Check |  HP Model 180C with 1803A
handshake cycle timing. CMOS logic and 1821A plug-ins.
circuit troubleshooting. '
Logic Probe Impedanc’é: 25k , Trigger TTL logic circuit troub‘leshootihg; 1 wp 10525T
‘Thresh: 2.0V and 0.8V (nom) | -
, | Min. Pulse Width: 10nsec. |
TTL/CMQS : o TTL/CMOS logic cnrcuut : HP B45A

- trou bleshootmg

5-1
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Figure 5-1. Checkout Procedures, Flow Chart
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Figure 5-3. Digital Circuits Troubleshooting, Fiowi Chart
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WARNING

Exercrse extreme cautuo 1 when
_ workmg on energrzed crrcurts

5-11,
ing procedures given in Figure 5-2 isolate a malfunction to
the analog or digital sections of the 58601B.. Analog circuit
‘malfunctions are isolated to the component level. Addi-
tional troubleshooting flow charts (Figures 5-3 and 5-4)

are provided for digita! circuit malfunctions.

5-12  The procedures given in Figure 5-2 first check the
bias supply voltages to ensure that these voltages are correct
before continuing with the troubleshooting. If the supply
voltages are correct, the procedures continue to check if a
malfunction is present in the analog or digital portions of
the 59501B .
programming and operating instructions provided in
Section |11 to check if the fault was caused by a program-
ming or operating error. |

NOTE

TTL logic levels (1 = true > 2V, @ = false < 0.8V)
are measured with respect to \/ . CMOS logic
levels (1 = true » 3.5V, @ = false < 1.5V) are
measured with respect to \/

513  Digital Circuits Troubleshooting. The digital
circuits tr.oubleshooting procedures given in Figure 5-3
isolate a malfunction to components within the circuits
listed below or to the acceptor handshake circuit. A sepai-
ate flow chart (Figure 5-4) is provided to troubleshoot
the acceptor handshake circut. Figure 5-3 checks the
digital circuits in the following sequence:
Power-on/preset

Listen logic -

Unlisten decoder .

Clock generator

Data input circuits

Isolators
- Data sequencer

Data storage

'wspmewwe

514 Acceptor Handshake Troubleshooting. Figure 5-4
provides a static check of the acceptor handshake circuit.
However, it is possible to have a condition where a faulty -
circuit would not be detected by performing these checks.
ifa tummg problem is suspectad, the acceptor handshake
circuit must be checked dynamically. A dynamic test can -
be made by continuously programming the 59501B to

“listen”” and observing the handshake signals on an oscillo- |

scope. The handshake cycle timing relatronshrps are
shown in Figure 4- 2 | :

5.15 REPAIR AND REPLACEMENT

516 AI| components and wiring are accessible when the
top and bottom covers are removed. The component side

. , o -of the A1 board, the chassis mounted components, and the
Overall Trouhleshooting. The overall troubleshoot- '

front panel components are accessible when the bottom
cover is removed. (See Figure 7-1). The wiring side of
the A1 board is accessible when the top cover is removed.
To remove:the bottom ‘cover, remove two rear screws, lift

- the cover, and puil it to the rear. The top cover is, removed

If a malfunction is not detected, review the - “

i
[
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in a similar manner.

e
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Flgure 54. Acceptor Handshake Circuits Troubloshootmg,
Flow Chart :



517 REPLACEMENT PARTS

518 ..ectron VI of this manual contains a list of re-
placesble parts. If the part to be replaced does not have
a standard rnanufacturer’s part number, it is a special

part number and must be obtained directly from Hewlett-
Packard. :

'5-19 - ADJUSTMENT AND CALIBRATION

‘520  The 59501B is factory calibrated to operate
properly regardiess of the mode selected (unipolar or
bipolar). The calibration procedures, described in para-
graphs 5-21.through 5-26, may be required after perform-
ing the checkout procedures, troubleshooting, or repair .
and replacement. Once the unit is calibrated, the front
panel controls may be adjusted as required for unipolar

or bipolar operation (paragraphs 5-27 through 5-30).

5-21 Calibration

522  The calibration procedures must be performed
~ In the order in which they are presented in the followmg

- paragraphs.
523 Test Setup.

~ a. Remove the bottom cover to gain access to

~ the potentiometers on the A1 board (see Figure 7- ).

b. Connect oscilloscope to the A1 and A2 output
terminals on rear of 59501B. Connect scope common to the
A1 terminal. Set Time/Div. to Tmsec/div and Volit/Div. to
1mV/em. o | | o

| c. Check that the address switches on the rear
of the 58501B are set to "&"". ‘ :

d. Connect the 59501B to an HP-IB controller.

e. Apply power to 59501B and controller ‘Allow
- a 30-m|nute warmup. :

524  Unipolar Mode — Zero Programming Accuracy.
To adjust the zero programming accuracy in the high and low
output ranges, proceed as follows:

~ a.- Set mode switch on rear of 595018 to
UNIPOLAR. :
b. Program 595018 to “Listen” and alternately
send data words "1000" (zero low range) and 2000 (zero

high uange)

c. Adjust potentiometer A1R61 (unipolar zero

balance) for a straight line as indicated on the scope. Lo

d. Remove scope and connect a DVM between
the A1 and A2 output terminals. Connect DVM common
to Al. \

~ e. Send data word ""2000" to the" 595018 .

f. Adjust front panel ZERO ADJUST fora

readlng of OV ilmV on DVM

528

to the 505018.

526

Unipolar Mode — Full Scale Programming
Accuracy. To adjust the full scale programming accuracy
in the high and low ranges, proceed as follows:

a. Send data word "’2999" (high range full scale)

- b. Adjust D/A FULL SCALE ADJUST for a
reading of*&99v t 1mV on DVM.
c. Send data word "1999" (low.range full scale)

to the 59501B.
- d. Adjust potentiometer A1R49 (low range gain)'

. for areading of +0.999V 0.1mV on DVM,

, e. Check the zero programming accuracy (para-
graph 5-24 steps a through e) and the full scale program-
ming accuracy (steps a through d above) and repeat both
procedures if required.

Bipolar Mode — Zero Programming Accuracy. Use
the same test setup as qlescrlbed in paragraph 5-23.

a. Perform steps 5-24a through 5-24e.

"b. Set mode switch on rear of 59501B to
BIPOLAR.

c. Program 59501B to "'Listen” and alternately
send data words 1500 (0V, low range) and “2500"
(0V, high range).

d. Adjust potentiometer A1R26 (bipolar zero
balance) for a straight line as indicated on t‘\ie scope.

5-27 Front Panel Adjustments

528  After the unit is calibrated, the front panel
controls are adjusted for unipolar or bipolar operation.
Note that the following procedures adjust the output of
the 58501B when it is to be used as a DAC. If the 59501B

~is to be used as a power supply programmer follow the

calibration procedures provided in Section III (paragraphs
3 51 through 3-686. - ‘

5-29 Unipolar Mode. Use the same test setup as
paragraph. 5-23 except connect a DVM between the A1 and

| A2 output terminals. Connect the DVM common to the

A2 terminal.

a. Set mode switch to UNIPOLAR.

, b. Program 59501B to ’Listen”. Send data word
*’2000" (high range zero) and adjust front panel ZERQO
ADJUST for a reading of OV +0,1mV on DVM.

c. Send data word '"2999” (high range full scale)

and adjust front §: jpiel D/A FULL SCALE ADJUST for a
reading of +9. 99V + 1mV on DVM.

5-30 Bipolar Mode. Use same test setup as above.

a. Set mode switch to BiPOLAR.

b. Send data word "20@@" and ac;ust ZERO

ADJUST for a reading of —10V £1mV on DVM. |

¢. Send data word ""2999” and adjust D/A FULL

SCALE ADJUST for a reading of +9.98V +1mV on DVM

d. Repeat steps b and c.

56
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I sscnouw
s REPLACEABLE PARTS

S oo
 INTRODUCTION \‘

52 Thrs section contains mformatron for ordermg re-

_fplacement parts. Table 6-3 lists parts in alpha numeric order

by reference desrgnators and provides the followmg informa- -
tion: \ . '
a. Reference Designators. Refer to Table 6-1.
b. Descrrptron Refer to Table 6-2 for abre\uatrons.
c. Total Quantity (VQ). Given only the first time

'the part number, is listed except m‘mstruments containing
~ many sub-modular assemblies, in which case the TQ appears ..

the first time the part number is listed in each assembly.
" d. Manufacturer’s Part Number or Type. |

e. Manufacturer’s Federal Supply Code Number
Refer to Table 6-4 for manufacturer’s;name and address.

f. Hewlett-Packard Pait Nurﬁber

g. Recommended Sparé Parts Ouantrty (RS) for
complete mamtenance of one mstrument durmg one year of
isolated service. , ;

h. Parts not |dentrfred by a referenre designator
are I:sted at the end of Table 6-3 under Mechanical and/or
Mrscellaneous The former gonsrsts of parts belonging to and

' ,group"ed by individual assemblies; the latter consists of all

parts not rmmedrately assocrated with an assembly

6-3 ORDERING 'NFORMATION

To order a replacen:_v- 't part, address order or in-
quiry to your local Hewiett-Packard sales office'(see lists at

‘ rear of this manual for addresses). Specifv the following
‘ rnforn\ratron for each part: Model, complete serral number,

and any Opticn or special modification (J) numbers of the
. strument; Hewlett- Packard part number; circuit reference
desrgnator and description. To order a part not listed in

Table 6-3, give a complete descnptron of the part its function, -
' and its location. . -

Table 6;1. .Reference Designators

| A =assembly - E . = miscellaneous
. B = blower (fan) electronic part
:C = capacitor F  =fuse
'CB = circuit breaker J  =jack, jumper
CR =diode’ 1 K =relay |
DS = device, signaling 'L = inductor
M =meter

\
v

N (lamp)

R

- Hz

' DP'DT= double pole,

double throw
DPST = doubie pole,
. single threw
elect = electrolytic

‘encap= encapsulated

F = farad .
OF - = degree Farenheit
fxd = fixed
Ge = germanium
H = Henry
= Hertz
IC = integrated circuit
ID - = inside diameter
“incnd = incandescent
k  =kilo=103

m = mili = 10°3
M  =mega= 106

M = micro = 10'6
met. = metal
= manufacturer

mfy .

Table 6-1. Reference Designators (Continued)

P =plug V = vacuum tube,

Q = uansistor ~neon bulb,

R = resistor . photocell, etc.
'S =switch VR = zener diode

T = wansformer X  =socket

TB = terminal block Z = integrated cir- ,

TS = thermal switch cuit or nétwork

li
Table 6-2. Descriptior Abbreviations

A =ampere , T mod. = modular or

ac = alternating current modified

assy. = assembly ' ‘mtg = mounting

bd - =board n  =nano=109

bkt = bracket NC = normally closed

¢ = degree Centigrade NO = normally open

cd =card NP = nickel-plated.

coef = coefficient 2 =ohm

comp = composition obd = order by

CRT =.cathode-ray tube description

CT = center-tapped OD = outside diameter

dc = direct current ' p  =pico= 1012

double throw
SPST = single pole,

single throw |
SS = small signal
T = slow-blow
tan. = tantulum
Ti = titanium
V' =volt
var = variable
ww = wirewound

W =Watt

P.C. = printed circuit

pot. = potentiometer

pp = peak-to-peak

ppm = parts per million

pvr = peak reverse
voltage

rect = rectifier

rms = root mean square,

Si =silicon

SPDT= single pole,
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o Table 6:3. Replaceable Parts \

c8
C9, 10/
C11-15
C16, 17
- C18
C19
C20
2
C22
€23
C24
C25
C26
c27
C28
C29
C30 -
C31, 32
C33, 34
C35, 36

C37,38

c39
C40
C45
C42
CR1, 2
CR3
CR4-7°
CR8
CR9
CR10
CR11

- CR12,13
CR14-17
CR18
CR10-22
J
J2

J3

Q1

Q2

Q3

Q4
Q5

Q6
Q7-9

' DESCR'IPTION

fxd, cer. 1000pF, 1kV

fxd, cer. 0.01uF, 100V

fxd, mica. 500pF, 1%, 300V
fxd, cer. 0.01uF, 100V

fxd, cer. 470pF, 10%, 1kV
fxd, mica, 91pF, 1%, 300V

‘| fxd, cer. 0.01uF, 100V

fxd, cer. 0.1uF, 50V

fxd, mica. 100pF, 10%, 500V
~Not assigned '

fxd, mica. 30pF, 5%, 500V
fxd, mica. 390pF, 5%, 300V

| fxd, cer. 0.02uF, 20%, 2kV

fxd, cer. 1uF, 20%, 25V
fxd, mica. 30pF, 5%, 500V
fxd, cer. 1uF, 20%, 25V
fxd, cer. 0.01uF, 100V
fxd, elect. 2000uF, 20V
fxd, cer. 0.1uF, 50V

fxd, elect. 22uF, 10%, 15V
fxd, elect. 1uF, 10%, 35V
fxd, elect. 180uF, 50V
fxd, cer. 0.1uF, 50V

1 fxd, mica. 1500pF, 5%, 300V

fxd, elect. 10uF, 10%, 20V
fxd, elect. 1uF, 10%, 35V
fxd, mica. 47pF, 5%, 500V
fxd, mica. 56pF, 5%, 300V
fxd, cer 0.02uF, 20%, 2kV
Diode, Si. 200mA, 75V
Stabistor 15V, 150mA
Diode, Si. 200mA, 75V
Diode, Schottky

Diode, power rectifier
Diode, Schottiy

Dicde, power rectifier
Stabistor 15V, 150mA
Diode, power rectifier
Diode, Si. 200mA, 75V
Diode, power rectifier
Cpnnegtor .

Connector

HP-IB connector, 24 pin microribbon

SS PNP Si.
SS NPN Si.

| sspnPSsi.

SS NPN Si.
J-FET
SS NPN Si.

J-FET

Main Board Assembly (See Note 1)

TNN=SN

—

I—l-—l

oD -

.| MFR. PART NO.

A

150D226X9015B2
150D105X9035A2
672D047

150D106X9020B2

150D105X9035A2 .

\.‘
1N4148

IN4148

1N4148

2N3417

2N4392

2N4392

28480

28480
28480
28480
28480

128480

56289
56289
56289
28480

28480
56289
56289

23:30
28480

28480

28480
28480
28480

28480

28480

28480

28480
28480
28480
28480
28480

- 28480

28480

28480

28480

| 28480

28480
03508

04713

28480
04713

WP
PART NO.

//

0150-0050

0150-0093

'0140-0234

0150-0093

| 0160-2496
10160-0335
£ 0150-0093

0160-4835

| 0160-2006

0140-0203

0140-0200
10160-2569

' 0160-0127
| 0140-0203

0160-0127
0150-0093
0180-2685
0160-4835

0180-0228
0180-0291

0180-0634

0160-4835

0160-3068
0180-0374
0180-0291
0140-0204
0140-0191
0160-2569

1901-0050
11901-0460
1901-0050 '
- 1901-0535

1901-0327
1901-0535

'1901-0327

1901-0460
1901-0327
1901-0050

1901-0327

1251-5385
1251-7162
1853-0099

18540823

1853-0099
1854-0087
1855-0386

 1854-0823

1855-0386

T

2.
1

-d

-— wmd b . amd

——
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, Note 1: This assembly is designed for component Ievel repalr Replacement assemblles \‘annot be supplied.



' Table 8:3.

/

Q10
an
Q12,13
R1-4
RS
R6
‘R7
R8
R9
R10-15
R16-21
R22
"R23
R24, 25
'R26
'R27
 R28
R29
R30
R31
R32
R33 .
R34 -
R35
R36
_'R37
R38
R39
\n4o
R41
- R42
R43
R44
R45
R46
R47
R48
R49
R50
‘R51
R52
R53 °
R54
R55
R56
R57
R58, 59
- R60
- R61

DESCRIPTION . -

SS NPN
SSPNP.
SS NPN Si.

| Not Uged

fxd, film 383 1%, 1/8W

fxd, film 47.8k, 1%, 1/8W

Not Used
fxd, film 301, 1%, 1/8W

Not Used
fxd, film 162, 1%, 1/8W

fxd, film 4.12k, 1%, 1/8W

fxd, film 16. 2k 1%, 1/8W
fxd, film 2.37k, 1%, 1/8W
fxd, film 10, 1%, 1/8W
var., cermet 25k, 10%

| £xd, film 11.3k, 1%, 1/8W

fxd, film 36.5k,1%, 1/8W

fxd, film 19.8k, 1%, 1/8W

fxd, film 121k, 1%, 1/8W

|#xd, film 19.6k, 1%, 1/8W

fxd, film 51.1k, 1%, 1/8W
fxd, film 1k, 1%, 1/8W .

| #xd, film 200k, 1%, 1/8W

fxd, film 121k, 1%, 1/8W
fxd, film 1k, 1%, 1/8W

1#xd, film 121k, 1%, 1/8W

fxd, film 1.5k, 1%, 1/8W
fxd, film 13.3k, 1%, 1/8W
fxd, film 121k, 1%, 1/8W
fxd, film 30.1k, 1%, 1/8W
fxd, film 4.12k, 1%, 1/8W

fxd, film 13.3k, 1%, 1/8W.
~ |ixd, film 42.2k, 1%, 1/8W
fxd, film 133k, 1%, 1/8W -

fxd, film 825 1%, 1/8W
fxd, film 68.1k, 1%, 1/8W
fxd, film 2.87k, 1%, 1/8W
var., cermet. 5k, 10%
fxd, film 100k, 1%, 1/8W

| fxd, film 56.2k, 1%, 1/8W
fxd, ww, 15k, 0.1%, 1/8W

fxd, film 19.6k, 1%, 1/8W
fxd, film 4.12k, 1%, 1/8W

fxd, film 121k, 1%, 1/8W

fxd, film 56k, 1%, 1/8W
fxd, film 68.1, 1%, 1/8W.
fxd, film 1k, 1%, 1/8W

|fxd, film 19.6k, 1%, 1/8W

var., cermet, 25k, 10%

TQ |MFR. PART NO.

- el

O ==NE==00

-—d

-t wd ed wed ) et wmd ed

2N2222A -
2N2907A

C4-1/8-TO-383R-F
C4-1/8TO-4752-F

C4-1/3-TO-301R-F

C4-1/8-TO-162R-F
| ca-1/8104121-F

C4-1/8-TO-1622-F
C4-1/8-TO-2371-F
C4-1/8-TO-10R0-F

| C4-1/8-TO-1132-F

C4-1/8-T0-3652-F
C4-1/8-TO-1962-F
C4-1/8-TO-1213-F
C4-1/8-TO-1962-F
C4-1/8-TO-5112-F
C4-1/8-T0-1001-F
CA-1/8-T0-2003-F
C4-1/8-T0-1213-F
C4-1/8-.T0-1001-F
C4-1/8-T0-1213-F

C4-1/8-TO-1501-F .

C4-1/8-T0-1332-F

C4-1/8-TO-1213-F

C4-1/8-T0-3012-F
C4-1/8-T0-4121-F

C4 1/8«T0 1332-F

1/870-4222-F

C4 1/8 TO- -1333-F
C4-1/8-TO-825R-F

C4-1/8-T0-6812-F

C4-1/8-T0-2871-F

C4-1/8-TO-1003-F

C4-1/8-T0-5622.F

C4-1/8-TO-1962-F
C4-1/8-T0-4121-F
C4-1/8-T0-1213-F
C4-1/8-TO-5603-F
C4-1/8-TO-68R1-F

‘| c4-1/8-T0-1001-F

C4-1/8-TO-1962-F

| 24546

07263
04713
28480

24546

24546

24546

24546
24546
- 24546

24546

28480

24546

24546
24546
24546

24546

24546

24546
24546

24546
24546
24546
24546
24546
24546
24546

24546

24546
24546
24546

24546

24546

24546

28480

24546

24546
28480

24546

24546
24546

24546 |

24546
24546
24546
28480

WP

‘| PART NO.

1854-0477
1853-0281

' 1854-0823

0698-3446
0757-0457

0757-0410
0757-0405 |

0698-3493
0757-0447

- 0698-3150

0757-0346
2100-3282

0698-4121 -

0757-0455

0698-3157
'0757-0467

0698-3157

0757-0458

0757-0280
0757-0472
0757-0467
0757-0280

~ 0757-0467
1 9757-0427 | 1

0757-0289
0757-0467

07570453
0698-3493
0757-0289
0698-3450
0698-6351
0757-0421

0757-0461

0698-3151
2100-3089

0757-0465
0757-0459
0811:0617
0698-3157
0698-3493
0757-0467
0698-7666
0757-0397
0757-0280
0698-3157
2100-3282
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 Table 63. Replaceable Parts

.. R80
s

 R62
- R63

R64

RE6, 67
R68
R69

‘R70
R71,72

R73
R74

" R75
~ R76
R77

R78
R79

?‘\31

Ut 2.
U3

Us

U6

U7

us
u9
u10
u1

U12
U13, 14

U15-17 -

U18-23

U24

U25

Uz -

- U27

U28
U29
u3o

U3t

us2
u33
VR1
VR2

" fxd, film 68.1, 1%, 1/8W

'DESCRIPTION

fxd, film 42.2k, 1%, 1/8W

fxd, film 19.6k, 1%, 1/8W
fxd, film 464k, 1%, 1/8W
fxd, film 475, 1%, 1/8W ©
fxd, film 19.6k, 1%, 1/8W

fxd, film 20k, 1%, 1/8W

fxd, film 1k, 1%, 1/8W

fxd, film 10, 1%, 1/8W

fxd, film 9.31k, 1%, 1/8W

fxd, film 5.62k, 1%, 1/8W

fxd, film 21.5k, 1%, 1/8W
fxd, ww 3.32k, 1%, TW

- fxd, ww 100k, 5%, 10W

fxd, film 4.75k, 1%, 1/8W
fxd, f'im 15k, 1%, 1/8W
fxd, tim 442k, 1%, 1/8W
Address switch '

....Barrier block 6-terminal

Hex Schmitt Trig. Inverter IC

Digital comparator, IC

8-Input Positive - NAND Gate, lC

Quad-2 Input Positive NAND Buffer,
Open Coil. IC

Triple 3-Input Positive NOR Gate

1 Hex Inverter, IC
. Quad 2-Input Positive NAND Gate, IC

Dual 4-Input NAND Gate, IC

Quad 2-Input Positive - NAND Gate, IC

Dual Monostable Multivibrator with
Schmitt Trig. Inputs IC '

" Quad 2-nput Positive - NAND Gate [

Hex Inverter, iC

‘Dual High opeed Optically Coupled

Isolators
COS/MOS Ouad Clocked ”D” Latch, lC

- COS/MOS Qu.m! 2-input AND Gate, IC

COS/MOS Dual 4-Stage Static Shift
Reg., IC -
COS/MOS Dual J-K F/F, IC

~ COS/MOS Hex Inverter, IC

COS/MOS Triple 3-Input OR Gate, IC
12-Bit D/A Converter, iC

Operational Amplifier, l(
Operational Amplifier, IC

5V Regulator IC ' Y

. Dual #15V Reg. IC

Diode, zener 124V, 5% =

. Diode, zener 16.2V, 5% \ |

-l ed e Y wd end wd e -d

| 7a.| MFR. PART NO.

N -

—l—la

-l el ) ed o el emd ewd wud -

C4-1/8-TG-38R1-F

C4-1/8-TO-4222-F
C4-1/8-TO- 1962-F

C4-1/8-TO-4643-F

C4-1/8475R-F
C4-1/8-T0-1962-F
C4-1/8-TO-2002-F

C4-1/8-TO-1001-F
/CA-1/8-TO-10R0-F

C4-1/8-TO-9311:F
C4-1/8-T0-5621-
C4-1/8-TO-2152-F
R51A-1-3321-F

C4-1/8-TO-4751:F
C4-1/8-TO-1502-F

| C4-1/8-T0-4423-F

SN74LS14N
o3L24DC
SN74LS30N
SN7438N

SN74LS27N
SN74LS04N
SN74LS00N
SN74LSON
SN74LSOON
SN74LS221N

SN74LSOON
SN741L.S04N

CD4042AF
CD4081BY
CD4015AE

CD4027AE
CD4069BY

CD40758Y © .

LM301 AH ,'1-,"?] ‘

M08
MC7805C i/

MC1468

" MFR.

24546
24546

. 24546

24546
24546
24546
24546
24546
24546
24546
24546
24546
91637
28480
24546
24546

28480

28480
01295
07263
01295

01295

01295

01295

. 01295

01295
01295

01295

01295
01295
28480
3L585

02735
02735

02735
02735

- 02735

28480
27014
27014
04713
04713
28480
28480

PART NO.

WP

0698-3450

- 06983157 ,
' 0698-3260

0757-0415
0698-3157

'0757-0449
. 0757-0280

0757-0346

0698-0064

0757-0200
0757-0199
0811-1999

08113029 |

0757-0437
0757-0446
0698-3460

- 3101-1973

0360-1833
1820-1416
1820-0904
1820-1207
1820-0621

© 1820-1206

1820-1199
1820-1197
1820-1204
1820-1197
1820-1437

1820-1197
1820-1199

~ 1990-0608

1820-0958

1820-1486

1820-0976

1820-0938
1820-1404

1820-1405

1820-1856
1820-0223
1826-0172
1826-0144

1826-0140
- 1902-3185

1902-0184

0757-0397
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Table 6-3. Replaceable Parts

A et et

'REF. : / | N MFR. " HP N E
DESIG. . DESCRIPTION - TQ.| MFR. PART NO. CODE | PARTNO. |RS
21,2 Resistor Network, 3k/6.2k, 5%,.02W 2 |216C 56289 | 1810-0136 | 1
- 23 “Resistor Network, 4.7k, 5%, 0.'15W‘, 1 200C-1858-CRR 56289 1810-0125 | 1
A2 Front Panel Board
DS1,2 Indicator, LED 2 28480 | 1990-0458
. (Listening, Power ON) o '
N} Connector L 28480 ‘
- J2 Connector 1 28480 1251-7424
Q1-13 Not Assigned . '
Q14 ss NPN si : 1 28480 1854-0823
- R13 var. (10-turn)ww, 10k, +5%, 2W 3 28480 2100-3624
\ - Zero Adjust (R1), D/A Full ‘
Scale Ac!just (R2), Power Supply
| - Full Scale Fine Adjust (R3) | o
R4 var. (10-turn) ww, 100k, +5%, 2W 1 28480 2100-3623
* (Power Supply Full Scale Course
‘Adjust)
R5,6 Not Used . o ‘
R7 fxd, film 4.64k, 1%, 1/8W | 1 'C4-1/8-TO-4641-F 24546 0698-3155
R8 Not Used AN : :
R9 fxd, film 301, 1%, 1/8W 1 C4-1/8-T0O-301R-F 24546 0757-0410
\ spacer - ' 1 28480 ,
Power Module on rear panel (in-
cludes voltage selection PC Board
and fuse) |
. C1 fxd, metalized paper, 0.1uF, 20%, 1 28480 | 0160-4065 | 1
250V (connected-between power .
module terminals B and F)
F1 Line Fuse, 125mA (100/120Vac 1 MDL 1/8 71400 2100-0318 | 1
operation) ‘ "
F1 Line Fuse, 62.5mA (220/240Vac 1 MDL 1/16 71400 2100-0311 1
operation) . o '
. Chassis — Electrical
'S2 “Unipolar/Bipolar Switch 1 28480 3101-2287 | 1
. T Power Transformer 1 . 28480 59501-80092 | 1
Cable Multi Cond (4) 1 28480 8120-4276 | 1
Cable Multi Cond (7) 1 28480 8120-4277 | 1
j Mechanical | '¥
Tube, hold down 4 28480 4177-0236
IC Socket, 14-pin (Address Switch S1)] 1 28480 1200-0485
Front Panel . 1 . 28480 59501-00009
Rear Panel 1 28480 | 59501-00010
Side Trim 2 28480 | - 5001-0438
Foot, 1/2 module 4 28480 5040-7201
Top shell 1 28480 3101-0622
Bottom shell =~ 1 28480 3101-0623
Heatsink (A1U32) 1 28480 11205-0402
Fastener Rack Mount 2 | 28480 1600-1185
Spacer (LED) 1 28480 4040-2197
Barrier block, cover 1 28480 50501-20005
Transformer brackets 2 28480 59501-00011
6-5
\
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" Table 6-3. Replaceable Parts o ‘\“
| Rer. e v , | MFR. HP
‘DESIG. | ol ,[,VDESCRIPTIO_N TQ.] MFR.PARTNO. CODE | PART NO. |RS
* Miscellaneous | | o | “ N
flosterpad. - - | | 28480 | 92111913
packing carton , 1 1 - -| 28480 9220-2090
Line cord-One supplied according : )
to the user’s location, as follows:
U.S., Canada, Japan,'italy and | : . o o
~ Spain | ' - 28480 8120-1348
‘United Kingdom | ~ . 28480 8120-1351
East/West Europe, U.A.R. ‘ | 28480 | ' 8120-1689
Australia, New Zealand ‘ . 28480 | 8120-1369

6-6




- Table 8-4. Code List of Manufacturers

CODE | MANUFACTURER ADDRESS
02735 | Radio Corp. of America, Solid State
B and Receiving Tube Division .
o Somerville, N.J.
03508 ‘G.E. Semicondutor Products Dept.
Syracuse, N.Y.
04713 Motcrola Semiccnductor Prod., Inc.
- N | Phoenix, Az.
07263 Fairchild Camera and Instrument
. Mountain View, Ca.
24546 Corning Glassworks, Electronic Components
* Division o :
‘ Bradford, Pa.
27014 National Semiconductor Corp. ,
' Santa Clara, Ca.
28480 Hewlett-Packard Company
S | | Palo Alto, Ca.
31595 RCA Corporation, Solid State Divisicn
Somerville, N.J.
56289 Sprague Electric Company .
| North Adams, Ma.
71400 Bussman Mfg. Div. of McGraw & Edison Co.
| | | St. Louis, Mo.
71590 Globe Union Inc. | R
o \ | Milwaukee, Wi.
71785 Cinch Mfg. Co. and Howard B. Jones Div.
' Chicago, Il.
72136 | Electro Motive Mfg. Co., Inc. Lo
' Willimantic, Ct.
91637 Dale Electronics, Inc. |
Columbus, Nb.
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Ao  SECTION VN o
cmcun DIAGRAMS AND COMPONENT LOCATION DIAGRAMS

[

71 .INTR_ODUCTION b | L \\\ circuit board A1. The functional circuit areas identified
T S on Fi lgure 7-2 correspond with the schematic.

7 2 Thrs sectron contains the circuit dragrams necessary

for the operation and maintenance of the 596018 HP-IB =~ = 7.5 SCHEMATIC DIAGRAMS |

lsolated D/A Powor Supplv Programmer ,’ o
7-8  The schematic diagram for Modet 59&18 Figure .

7- 3 COMPONENT LOCATION DIAGRAMS 7-3 consists of two sheets. Sheet 1 illustrates the ac input
circuit and the bias vo!tage supplies. Schematic notes are

7-4 The cumponent Iocatlon illustrations, Figures . also included on sheet 1. Sheet 2 illustrates the drgstal

7-1 and 7-2, show the physical location and reference , processmg and analog output circuits.

desrgnatlon of each part on the chassis and on prmted

S ———— ADDRESS HP-I1B CONNECTOR
: ——{iH SWITCH WeCTo
all T8 St
4 ; I d B
POWER MOD\ILE ) | il
ca2 \
o '
s2
- T
ZERO
.. BALANCE-
RT? [ Reo
RANGE
GAIN
-rJ
/swmrrs ™
o ) L
SRy
BIPOLAR
2690
BALANCE

At MAIN BOARD ASSEMBLY

cu@ - |
3 u29
c"@ D/A CONVERTER

t% o Rz A2 FRONT
ADRUST ﬂg&" PANEL BOARD
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SN S

Flgure 7 ’l Bottom Vlew, Cover Romoved
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Figure 7-2A. Main Board Assembly A1, Componeht Location
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Figure 7-2B. Front Panel Doard Aqqgm‘bly A2, Component i.ocation




+i8v

(UNREG)
. NOTE 10
\
POWER MODULE \ ‘
poyl-gpmi » +18v
: ]
ce
"%
»
(yns " « . ,
L: ——,1' (vD 3»
s +
' ! i’ '
C Gl F 7
asov A
VOLTASL SILECTION -18v
PLUS- N BOARD 20

# FUSE F4 18 120mA FOR 100/ 120WAC INPUT on 62.0mA:
FOR 220/ 20VAC INPUT

N INPUT VOLTAGE CHOKCE MAILAI.! ON EACH END ANO
BOTH 31DES OF P.C. SOARD. VOLTAGK | lll.lmb (A
ONIENTING P C BOARD CORRECTLY AND PUBHING BOARD
INTO SLOT. (SECTION T3 GIVES DETAILS).

L
. ¢ Voo 04’1 gy d | .
+3v +3v » P} ' l ‘
Jeo lea foo s [or fll_ v—....1
~.0) /8.0 N0 N0 AN O
} v W ooV | 10ov | 100V | oV | 100V
, \ \
i
) \
I ALL RESISTONS ARE (N OHMS, 1/8W, £1%, UNLESS OTHERWIBE INDICATEO . 4 THE SQUANE PLATED PADS ON THE $.C. BOARDS INDICATE ONE OF THE FOLLOWING:
2. ALL LAPACITONS AME IN MICROFARADS, UNLESS OTHERWISE INDICATED. : A PIN 1 OF ANY [.C. OR RKSISTON NETWOAX.
' ®. POSITIVE END OF A POLAR|ZED CAPACITOR
3 PIN LOCATIONS FOR INTEGRATED CINCUITS {AIUI-AIUBS) AND RFSISTR NETWORKS (AIZi- AIZ3) ARE AS : C. CATHODE OF A DIODE OR EMITTER OF A TRANZISTOR,
FOLLOWS: ¢
' 3 THE LISTEN ADDRESS FOR THE 8595018 |8 SPECIFIED BY THE FIVE ADDRES
0 PANEL. THE SUGGESTED LISTEN ADDRESS OF *&" 18 SELECTED AT THE FAGTORY, HOWEVER, ws ONE
OF 31 LISTEN ADORESSEN CAN BE BELECTED.
& . THE AEAR PANEL UNIPOLAR/BIPOLAR SWITCH (PUSH: IN, PUSH-OUT TYPE) 18 SET TO THE UNIPOLAR
N . POSITION {PUSHED-IN) AS SHIPPED FAOM THE FACTORY.
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