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MANUAL CHANGES
Model 59501A HP-IB Isolated D/A Power Suppty Programmer
Manual HP Part No. 58501-80001

Make all corrections in the manua! according to errata beiow, then check the following tabie for-your instrument’s
- serial number and enter any listed changef{s) in the manual.

SERIAL

MAKE
Prefix Number CHANGES
All - Errata
1702A 00150-00244 1
1717A 00245-0079% 1,2
1815A 00800-up 1,23

ERRATA:

On schematic, Figure 7-3 (Sheet 2}, in output ampiifier circuit,
connect one end of C22 1o " instead of

On Main Board Assy. A1 companent location diagram, in G
regulated supply circuit, add reference designation U32
1o pads to the right of C27.

in Table 5-1, page 5-1, change logic probe impedance to
25kE2.

CHANGE 1:

This change incorporates vertically mounted variable resistors
to make calibration easier and to avoid wiper jump,

On page 8-8, make the following changes to the Replaceable
Parts Table.

R26 change to 26k HP Part No, 2100-3282.

R49 change HP Part No. te 2100-3088.

R&1 change to 26k HP Part No, 2100-3282.

On schematic, Figure 7-3 {Sheet 2), change vaiues of R26
and RB1 to 25k.

ERRATA:

On page 8-9, change the HP Part No. of the line cord used in
the U. S., Canada, Japan, ltaly, and Spain to 8120-1348.

CHANGE 2:

On page 6-8, change the HP Part No. of the ATUS2 heatsink
to 59501-00007.

® CHANGE 3:

Change power transformer (T1 Chassis Electrical) HP Part
No. 58501-80080 to HP Part No. 59501-80091.
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SECTION |
GENERAL INFORMATION

11 INTRODUCTION

1-2 This instruction manual contains operating and
service instructions for the HP-IB Isotated D/A Power
Supply Programmer Modet 58501 A. Instatiation instructions
and sampie programs are also provided. The BSS01TA
atlows HP power supplies to be digitally controiled via

the Hewlett-Packard interface Bus (HP-1B} from a calculator,
computer, or other controlier, The digital format is bit
paratiel, byte serial, ASCH coded format. The 59b01A
can also be used on the HP-1B as a digitally. programmable
low level de signal source. Since the 58501 A can be
controlled {programmed} by various control devices such

as HP 9800 series calculators or the HP-2100 series
computers, hereafter in this manual, the controlling device
will be referred to as the “controlier”, except when specific
programming exampies are provided.

1-3 DESCRIPTION

1-4 Thie 59501 A is basically a digitai-to-analog (D/A)
converier that provides an output voltage in response to
digital data received on the HP-1B. Two programmable
output ranges (1V and 10V} are available. n addition, a
switch on the rear panel allows selecting either a unipolar or
bipolar output mode. The unipclar mode provides a 0 to
999V or a 0 to .99V output range and the bipotar mode
provides a —1V to +0.998V or a —10V to +9.98V ouiput
rarge. The BO501A' output can be used as a programming
voitage for controlling a wide range of dec voltages and
currents from HP power supplies or as a source voltage for
testing electronic components such as integrated circuit
packages (1C's).

1-5 Isolators within the 59501 A protect other instru-
mentation on the HP-1B from damage that couid be caused
by power supply outputs, Also, an internal circuit ensures
that the output is held near zero until programmed data is
received. Power supply programming is accomplished
through use of the 59501 A's programmable cutput voltage
and its front panel adjustments. By making the appropriate
connactions between the 58501A’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 to its full rated output. The

59501 A’s front panel adjustmenis provide fast and easy cali-
bration of power supply outputs. The ZERO ADJUST

-1

enables the user to correct for small offsets in power supply
response to programmaed inputs. The POWER SUPPLY
FULL SCALE ADJUSTMENT (COARSE and FINE)

allows the user to set the maximum output desired from the
power supply when the 59501 A is programmed to its
maximum output. This method of programming is catled
voltage programming with gain. Power supply program-
ming is described in greater detail in Section FI,

1-6 Programming the b9501A is accomplished through
the transmission of four consecutive digits {four ASCIH
characters}. The first digit specifies output range and the
next three digits specify the magnitude within the selected
range. The high/low range capability provides a ten to one
improvement in resolution. Internal conversion circuitry
enables the B3501A to produge its maximum output voltage
in approximately 260usec from the time the digital data

is received. Output current up to 10 miliiamps is available
and is automatically limited 1o protect the 58501 A and

the user equipment.

1.7 HP-IB CAPABILITIES

i-8 The BOG0OTA has "listener’ and "acceptor hand-
shake’’ HP-1B functional capabilities. The LISTENING
indicator on the front panel provides a convenient means of
monitoring the BA501A’s operating status. The 58501 A
does not have: controller, talker, source handshake, service
request, device trigger, extended listener, extended talker,
paraliel poll, and remote/local HP-1B functional capabitities.
Al HP-1B functional capabilities are described in 1EEE
Standard 488-1975.

1-9 SPECIFICATIONS

110 Detailed specifications for the 59501 A are given

in Table 1-1.

1-11  ACCESSORIES

1-12 The System-11 cabinet accessories listed below may

be ordered with the 59501A unit or separately from your
tocal Hewlett-Packard field sales office (refer to list at rear

of manual for addresses}. All accessories applicable to
System-H modular cabinets are fully described and iHustrated
in the Hewtett-Packard Electronic Instruments and Systemns
catalog.




HP Part No.

5061-0088

5061-0094

1460-1345

5061-0054

5061-0076

5061-0055

5061-0096

Two front handles that attach to each side
of 3 1/2'" high cabinets.

Kit of lock link hardware for joining together
cabinets of equal depth. Units can be joined
side-by-side or vertically, This kit is required
wheneaver two {or more} sub-module units
are to be rack mounted side-by-side.

Tilt stand snaps into standard foot supplied
with instrument — must be used in pairs,

Rack mounting kit for one half moduie width
unit, 3 1/2-inches high. Inctudes one rack
flange {ear} and one hatf module width
extention panel {adapter}.

Rack mounting kit for two half medule units,
3 1/2" high. Kit includes two rack flanges
{ears). Also, lock-together kit {5061-0084}

is required for joining the two units together.
The cabinets must also be of equal depth.

Rack mounting kit for two units {one half

moduie width and one quarter moduie width).

Kit inctudes one rack flange and one quarter
width extension adapter. Lock-together kit
{B061-0094) is required for joining the two

Lindts,

Support shelf for mounting one or more

3 1/2" high units which are haif module or
quarter module width. Cabinet depths need
not be egual.

1-2

5061-2021 Front filler panel {one quarter module
width} for 3 1/2' high support sheif.

5061-2022 Front filler panel {one hatf module width)
for 3 1/27 high support shelf.

1494-00156 Stide kit for support shelves mounted in
HP rack enclosures,

1-13  INSTRUMENT AND MANUAL

IDENTIFICATION

14 Hewlatt-Packard instruments are identified by a
two part serial number. The first part is the serial numbery
prefix, g number-detter combination that denotes the date
of a significant design change and the country of manufac-
tire. The first two digits indicate the year (10 = 1870,

11 = 1971, etc.), the second two digits indicate the week,
and the letter A" designates the U. 5. A. as the country
of manufacture. The second part is the instrument serial
number; a different sequential number is assigned to each
instrument, starting with 00101.

116 If the serial number on your instrument does not
agree with those on the title page of the manual, Change
Sheets supplied with the manual of Manual Backdating
Changes define the difference between your instrument
and the instrument described by this manual.

1-16 ORDERING ADDITIONAL MANUALS
1-17 One manual is shipped with each instrument,
Additional manuals may be purchased from your local
Hewtett-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.




Table 1-1. Specifications, Model 595014

D/A CONVERTER

DC Qutput Voltage: Programmable in high or low ranges
within the voltage limits shown below. OQutput mode is
unipolar or bipolar and is sefectable via rear panel switch.

High Low
Unipolar 0 tc 8.99 Volts G to +.988 Volis
Bipolar ~T10tc +9.98 Volts —1 to +.998 Voits

DC Output Current: 10mA

Resolution:

High Low
Unipolar 10mV imV
Bipolar 20mV 2mV
Accuracy: Specified at 23° C£ 5°C

High Low
Unipolar 1%+ BmV A%+ 1mV
Bipolar A%+ 10mvV 1%+ 2mV

* Stability: Change in output over 8 hour interval under
constant line, load, and ambient foliowing a 30 minute
warm-up.

High Low
Unipolar .04% +.5mV 04% + [ TtmV
Bipotar 04% + 1mV 04% + .2mV
Temperature Coefficient:
High Low
Unipolar  .01%/°C+.5mV/°C  01%/ C+.imV/°C
Bipotar  .01%/°C+.5mV/°C  .01%/ C+.i1mV/C

Zero Adjust:  Plus or minus 250 miflivolts.
D/A Full Scale Adjust: Plus or minus B%.

Programming Speed: The time required for output to go
from zero to 99% of programmed output change is 260usec

{measured with resistive load connected to output terminais).

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

POWER SUPPLY PROGRAMMING

Programming Network Specifications: In the following spec-
ifications, M represents the catibrated full scale value of the
suppiy being programmed-and P represents the actual pro-
grammed output. Note that the full scale value (M) can be
any value within the supply’s output range and is calibrated
with the 59501 A programmed to its maximum high range
output,

Accuracy {Does not include power supply errors):
Specified at 23°C + 5°C.

High Low
Unipolar  .0B%M + .25%P 01%M + . 25%P
Bipotar  0.1%M + .25%P 02%M + . 26%FP

Isolation: B00Vdc between HP-1B data lines and output
terminals.

Temperature Coefficient:
High 005%M/°C + .016%P/°C
Low O1%M/SC + .018%P/°C

Programming Resolution:

High Low
Unipotar C.1%M 0.01%M
Bipolar 0.2%M 0.02%M

Programming Speed: D/A Conversion Time plus the
programming speed of the power supply.

GENERAL

Input Power: Unit has ac power module which is settable
to: 100/120/220/240Vac (—13%, +6%), 48-63Hz, 10VA,
A 3-wire detachable tine cord is supplied.

Temperature Range:
Operating: 0 to 55°C
Storage:  —40t0 75°C

Dimensions:
{See Figure 2-1}

Weight:
Net: 1.36kg. {31b.)
Shipping: 1.81kg. (4 ib.)
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SECTION Hi
INSTALLATION

2-1 INITIAL INSPECTION

2-2 Before shipmaent, this instrument was inspected
and found 1o be free of mechanical and electrical defects.
As soon as the instrument is received, proceed as instructed
in the following paragraphs.

2-3 Mechanical Check

2-4 If external damage to the shipping carton is evident,
ask the carrier’s agent to be present when the instrument is
unpacked. Check the instrument for external damage such
as broken switches or connectors, and dents or scratches on
the panel surfaces. | the instrument is damaged, file a claim
with the carrier’s agent and notify your local Hewdett-
Packard Sales and Service Office as soon as possible (see

list at rear of this manual for addresses).

2-5 Electrical Check

2-6 Check the electrical performance of the instrument
as scon as possible after receipt. Section V of this manual
contains procedures which will verify instrument operation
on the HP-1B. These procedures are also suitable for incom-
ing guality control inspection. Refer to the inside front
cover of the manual for the Certification and Warranty
statements. :

2-7 REPACKAGING FOR SHIPMENT

2-8 To insure safe shipment of the instrument, it is
recommended that the package designed for the instrument
be used. The original packaging material is rausable, Ifit

is not avaitable, contact your local Hewtett-Packard field
office to obtain the materials. This office will also furnish
the address of the nearest service office to which the instru-
ment can be shipped. Be sure 1o attach a tag to the instru-
ment specifying the owner, mods! number, full serial
number, aned service required, or a brief description of the
trouble.

2.5 INSTALLATION DATA

2-10 The 59507 A is shipped ready for operation on the
HP-1B. Before connecting it to a controller and applying
power, read paragraph 2-26.

2-1

Z2-11  Outline Drawing

2-12 Figure 2-1 illustrates the outline shape and
dimensions of Model 53501A.

2-13  Rack Mounting

2-14 The 59501 A can be rack mounted in a standard
19-inch rack panet either by itseif or alongside another
half {or guarter) System-1t module of equal beight and
depth. All rack mounting accessories for this unit are
listed in paragraph 1-11. Also, complete instaliation
instructions are included with each rack mounting kit.
2-15 Equipment Required

2-16 If an HP calculator is used to program the 59501A,
the following eguipment is required:

HP ¥R
Calculator 1/0 Card Pagkage ROM
9820A 59405A Option 0207 Math
HP-18 1/0
a821A 58405A Option 021" Math
HP-1B /O
9825A 98034 A HP-1B /O General 1/0
: Extended t/0
9830A 59405A Option 030% "
HP-1B /O

* Inctudes Peripheral Control 11 ROM
**  Includes Extendad 1/0 ROM

*EXtf an HP-2100 series computer is used as the
controiler, the 593108 HP-IB Computer Interface
card is required.

2-17  HP-iB Connector

218 The HP-1B connector on the rear of the 58601 A
interfaces directly to the HP-iB, Figure 2-2 illustrates the
pin configuration of the HP-1B connector which is a 24-pin,
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Figure 2-1. 59501A Outline Drawing

type 57 micro-ribbon connector. One HP-18B cable is
supplied with each HP computer and calculator 1/0 ¢ard
package. Extra cables may be ordered separately.

HP-1B Cable Model No. Cable Length

10631A Tm (3.3 ft.}
106318 2m (6.6 ft.}
10631C 4m (13,2 ft.)

NGTE

The HP-IB connector supplied with this unit
contains metric fasteners (colored black). If
vour HP-18 cable connector cortains standard
mating screws [sifver], make a conversion using
the hardware and instructions inciuded in Metric
Conversion Kit (6060-0138).

2-19 The HP-1B cables use the same piggyback con-
nector on both ends. Up to three connectors may be stacked
one upon another. As many as 15 instruments {including
the controlier) may be connected to the same HP-1B,

2-20  System Connections

2-21 Figure 2-3 iliustrates a controller (e. g., a 9825A
caiculator} and a B8501A unit connected to the HP-iB, In
this case, the 98034 A interface card provides HP-1B capa-
bility for the 9825A calcuiator and is installed in any one

of the three slots in the rear of the catculator. The 88034 A
card is equipped with the proper cable and connecter to mate
with the HP-1B connector on the rear of the 58501A. Note
that specific connections between the 59501A% output ter-
minals and the user’s device {e.g. programmable power supply)

2-2
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¥% NOT PROCESSED BY 595014

HP-IB LOGIC LEVELS:GROUND TRUE, TTL COMPATIBLE,
INPUT LEVELS (FROM HP-1B): 1= TRUE =< 0.8V
2 =FALSE Z 2.0V

QUTPUT LEVELS (TO HP-1B): { = TRUE = OVDC TO 0.4VDC
O FALSE = + 2. 5VDC TO +5VDC

Figure 2-2. HP-iB Connector

are not itlustrated on Figure 2-3. These connections depend
upon the particular power supply being programmed and
the type of contro! desired (output voltage or current).

The connecticns required to program various MP power

suppties are provided in Section |il, paragraph 3-45 through
3-52.

2-22  Setting Addresses

2-23 The listen address for the B9501A is selected by
address switches on the rear of the unit. The switches are
factory set to the suggested listen address of & when the
unit is shipped from the factory. Asshown in Figure 2-4,
there are seven address switches, The fast two switches,

6 and 7 (XX}, are ignored (have no affect). Switches 1, 4,
and B are set to "0 and switches 2 and 3 are set to "1’ 1o
select a listen address of "&”, Note that "&" is the suggested
tisten address and is one of 31 listen address possibilities.
The address switch setfings for each of the 31 listen address
possibilities are listen in Table 2-1.




CONTROLLER
{E.G, 9825A CALCULATOR)

|l

REAR
VIEW

980344
HP-I8
4 170 CARD

HP-18
e CABLE
(P/D 98034A)

HP-1B ADDRESS
CONNEGTOR SWITCHES
HP-1B CABLE S QUTPUT
{(I0631A,BORC) \ £ TERMINALS

REAR
To - VIEW
OTHER 59B01A
BUS DEVICES | UNIPOLARY
Ll BIFOLAR
SwW §
A E ITCH
POWER ~n
MODULE L o REAR

VIEW

USER'S DEVICE

(E.G. HP PRO-
GRAMMABLE
POWER SUPPLY)

PROGRAMMING
TERMINALS

% CONNECTIONS BETWEEN THE 5350IA'S QUTPUT TERMINALS AND
THE PROGRAMMING TERMINALS OF APPLICABLE HP PROGRAM-
MABLE POWER SUFPLIES ARE DESCRIBED IN SECTION TIi.

Figure 2-3. System Connections

2-24 The HP-1B bus interface cards for the HP calcula-
tors are shippad frem the factory with a preset tatk address
of " and a preset listen address of ”b”. Before program-
ming, write down the listen and/or talk address of all
instruments connectad to the HP-IB.

2-25  Unipolar/Bipolar Mode Switch

2-26 The UNIPOLAR/BIPOLAR mode switch is a
push-in, push-out type switch located on the rear of the
unit beneath the output terminal strip. In the UNIPOLAR
mode {switch is in), the B8501A provides an output range
of 0 to 0.999V or 0to 9.88V. In the BIPOLAR mode
{switch is out), the 53501 A provides an output range of
-1V to +0.898V or —10V o +08.998V. The switch is set
1o UNIPOLAR when the unit is shipped from the factory.

2-27  Input Power Requirements And Line
Voltage Conversion
2-28 The BIB00A may be operated continuously from

a nominal 100V, 120V, 220V, or 240V (48-B3Hz! power

2-3
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Figure 2-4. Listen Address Switches on Rear of 59501A

Tahle 2-1. Listen Addresses and Switch Settings

Address Switches Listen
Address

5 4 3 2 1 Character

0 ¢ 0 0 0 sP

0 ¢ 0 ¢ 1 !

G 4] 0 1 0 "

0 0 0 1 1 #

0 0 1 t] 0 $

0 0 1 c i %
0 0 1 i 0 &

o 0 1 1 1 '

0 1 0 0 0 (

0 1 0 0] 1 }

0 1 0 1 0 *

G 1 0 1 1 +

¥ 1 i 0 0] .

0 1 1 0 1 -

G 1 1 1 0 .

o 1 1 1 1 /

1 0 0 0 0 1]

1 0] 0 0 1 1

1 0 0 1 v; 2

i it 0 1 1 3

i 0 1 t] 0 4

1 0 1 0 1 5

1 0 1 ] 0 6

1 0 1 1 1 7

1 1 0 0 0 8

1 1 4] 0 1 9

1 1 0 1 0 :

1 1 o 1 1 ;

1 1 1 0 0] <

1 1 i 0 1 =

] 1 1 1 G =




source. A printed circuit board located within the ac
powser moduie on the rear panel selects the power source.
Voltage choices are availabie on both sides of the PC
board. Before connecting the instrument to the power
source, check that the PC board selection matches the
nominal line voltage of the source. The operating voltage
that is selected is the one printed on the fower-left side
of the PC board {see Figure 2-5}. As shipped from the
factory, the PC board in this unit is positioned for 120Vac
operation. To select another input voltage proceed as
follows:

a. Remove power cable from instrument.

b. Move plastic door on power moduie aside.

¢, Rotate FUSE PULL to the left and remove line
fuse F1.

d. Remove PC board from stot. Select operating
voltage by orienting PC hoard o position the
desired voltage on topleft side of PC board. Push
board firmiy inteo siot.

a. Rotate FUSE PULL back into normal position and
re-insert fuse Fl in holder using caution to select
the correct value for F1 {125mA for 100V or 120V
and 62.5mA slo-blo for 220V or 240V),

f. Close plastic door and connect power cable.

2-29 When the instrument leaves the factory, a 12BmA
fuse is installed for 120V operaticn. An envelope contain-
ing a 62.5mA fuse for 220V/240V operation is attached to
the instrument, Make sure that the correct fuse vatue for
F1 is installed if the position of the PC board is changed.
2-30  Power Cable

2-31 This unit is factory equipped with a power cord
plug that is the most appropriate for the user’s location.

The replaceable parts section of this manual lists all of the
power cords associated with this unit. 1f a different power
cord is desired, contact your nearest HP Sates Office.

2-32 To protect operating personnel, the National
Etectrical Manufacturers Association {INEMA) recommends
that the instrument pane! and cabinet be grounded, This
instrument is equipped with a three conductor power cable.
The third conductor is the ground conductor and when the
cable is piugged into an appropriate receptacle, the instru-
ment is grounded. The offset pin on the power cable three-
prong connector is the ground connection. In no event
shail this instrument be operated without an adequate
cabinet ground connection.

2-33 To preserve the protection feature when operating
the instrument from a two-contact outlet, use a three-prong
to two-prong adapter {if permitted by local regulations} and
connect the green tead on the adapter to ground.

VOLTAGE SELECT
P.C. BOARD

Figure 2-5. Line Voltage Conversion




SECTION HI
OPERATING INSTRUCTIONS

3-1 INTRODUCTION

32 This section contains onerating instructions and
programming information for the 59501A Isolated D/A,
Power Supply programmer. Since the 59501 A can be used
as a power supply programmer or as D/A converter (low
level dc signal source), operating instructions and program-
ming examples are provided to cover both applications.
Additional information regarding use of the 59501A is
provided in HP-18/Power Supply Application Guide, HP
Part No. 5852-3990,

3-3 PRE-OPERATIONAL CCNSIDERATICNS

3-4 Before connecting the 59501A to an ac power
source, ensure that the proper eperating voltage (100, 120,
220, or 240Vac) has been selected and the proper fuse is
installed {see paragraph 2-27). Also, check that the address
switches are set correctly, the UNIPOLAR/BIPOLAR mode
switch is set to the desired position, and all HP-1B system
cabling is installed {see paragraphs 2-20 through 2-26).
Connections between the 58601TA and the user’s device

{e. g. HP Power Supply} are described in subsequent para-
graphs.

35 CONTROLS AND INDICATORS

36 Front Panel

37 The 5950 1TA front panel contains & power on indi-
cator, a status indicator and four controis {screwdriver ad-
justments) as shown in Figure 3-1.

3-8 The power on {ON} indicator @ {Figure 3-1}
lights and the 59501A' internal supply voltages (+1BY,
+15Y, Vdd) are present when the line cord is plugged-in.

3.9 The LISTENING indicator (2) lights when the
59501 A is addressed tc “listen” and remains lighted until
an “unlisten’’ command or the interface clear signal is
received from the controller. When lighted, it indicates that
the 59501 A is enabled to process data words received on
the HP-IB. When it is not lighted, it indicates that the
EGH01 A is inhibited from processing data words.

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

311 The ZERO ADJUST @ atlows the BOS0TA out-
put to be adjusted to OV + 250 millivoltts when it is program-
med to zero output. 1t can also be usad to correct for smalt
offsets in power supply response 1o programmed inputs when
the GOS0 A is used as a power supply programmer.

3-12 The D/A FULL SCALE ADJUST @ altows the
59501 A cutput to be adjusted to maximum {£5%) when it
is programmed to maximum. For exampie, if the 59501A
is programmed to its maximum unipolar output in the high
range, the D/A FULL SCALE ADJUST is normatlly used to
set the output to 9.99V. However, it can also be used to
set the output between 0.49V and 1043V {i. e. 9.98V +B5%}.
The D/A EULL SCALE ADJUST is used when the 5850TA
is employed as a D/A (see paragraphs 3-75 through 3-82).
When the B95DTA is used as a power supply programmer,
the POWER SUPPLY FULL SCALE ADJUST controls are
utilized to set the power supply's output.

3-13 The POWER SUPPLY FULL SCALE ADJUST
controls (COARSE and FINE) enable the user to

set the maximum output desired from the power supply
when the 58501A is programmed to its maximum value,
These adiustments can be used to calibrate the output of a
power supply to its maximum rated output or to any lower
value. For exampte, a 40Vdc power supply’s output could
be set to 20V when the 59501 A is programmed to its maxi-
mum vaiue. In this case, all 999 programming steps are
utilized in pregramming the supply from 0 to 20V with a
resolution of 20mV {approx.). Calibration of power supply
outputs is described in paragraph 3-83 through 3-58.

ZERG RBJUST

/A FULL SQALE ADJuSY PORER SUPPLY FULL S

Figure 3-1. 59501A Front Panel




3-14  Rear Panel

3156 The 58501A rear panel contains the HP-1B connec-
tor, the ADDRESS switches, the UNIPOLAR/BIPOLAR
mode switch, the ac power module, and the output term-
inal strip as shown in Figure 3-2.
a. HP-IB connector — Interfaces directly to HP-1B
{paragraph 2-17}.
b. ADDRESS switches — Select ""listen’” address of
59501A (paragraph 2-22).
c. UNIPOLAR/BIPOLAR switch — Selects either
the unipelar of bipolar output mode (para-
graph 2-25).
d. Ac Power Module — Contains fuse and ac input
voltage select PC bhoard {paragraph 2-27).

3-16 The 589501 A is interfaced with the user’s device
via the output ferminat strip. Output terminals A1 and A2
allow aceess to the B950TA's D/A output while terminals
A3 through AB allow access to the power supply program-
ming network. Figure 3-3 illustrates the connections re-
quired to program the cutput voltage of a typical HP power
supply. In this case, a jumper is connected between termin-
als A2 and A3, and terminals A1, A4, and AB are connected
to the voltage programming terminals of the power supply.
The method of programming and the connections required
to program the output voltage or current of various HP
supplies are described in paragraphs 3-37 through 3-74.
When the b8501A is used as a low level dc signal source,
only terminals At and A2 are connected to the user’s device.
Programming instructions for this appiication are given in
paragraphs 3-75 through 3-82.

3-177 PROGRAMMING FUNDAMENTALS

3-18 The unipolar or bipolar output of the 59501A is
programmed by a data word comprised of four ASCH
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
to specify high range. The magnitude digits can be any
number from 000 to 999.

D1 D2 D3 D4
Range Magnitude
1or2 000-999

3-18 The 59501A automaticatly pravides an output’
voltage as scon as the four digits are received. This output
is retained until the next four digits are raceived. The
59501 A is programmed by the magnitude digits in BCD to
produce the desired output voltage. In the unipolar mode,
000 equals 00.0% of fulf range, 500 equais 50.0% of full
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Figure 3-3. Rear Terminal Strip, Typical Connections

range, and 992 equats 99.9% of full range. In the bipolar
mode, 000 equals the maximum negative voltage cutput,
500 equals OV output, and 998 equals the maximum positive
voltage output,

3-20 Calculating Data Word Values

3-21 The following paragraphs describe the data word
value calculations required to program the output of the
59501A. Similar calculations are required when program-
ming power supply outputs using the 58501A. The pro-
grammabie output range depends, of course, upon the power
supply modet being programmed. The desired output range
of the particuiar power supply must be calibrated for pro-
gramming with the 89501A. Power supply calibration pro-
cedures and sample programs are described in paragraphs
3-53 through 3-74.

3-22 Data word value calculations for the high {10V}
and fow {1V} B9501A output rangss are described betow.
Calcudations are provided for both the unipolar and bipolar
cutput modes. Each data word must be exactly four digits




long {one digit for range and three digits for magnitude), If
more than four digits are sent to the 58501 A, the desired
output voitage will not appear at the output.
3-23 Unipolar Mode
3-24 Low Range. The desired 589501 A output voltage
vatues are from 0 to 0.899V programmable in 999 steps.
The resolution in this range is equat ta .699V/999, or TmV
per step. o caiculate the correct data word value to pro-
duce the desired output within this range, proceed as
follows:

1. The resolution in the low rénge is TmV,

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
The magnitude portion (M} is calculated by
dividing the dasired output voitage {V} by the
least significant digit D. The magnitude portion
must be rounded off to exactly 3 digits,

M= INT {V/D + 0.5} = 3 magnitude digits

4. Combine range and rounded off magnitude
portion to ebtain the correct data word value (N},
N=R+M
Example, desired voitage = 0.5123V
D= 001
R = 1000
M= INT {0.5123/.001 + 0.5)
M= iNT (612.8)
N=1000+512

N = 1512 = data word value
in this example, the desired output voliage is 0.56123 volts
but the actual output is 0.512V because the resolution is
1mV {least significant digit equals .001}:

V=MxD
V=512 x.001
V= 0.612

3-25 High Range. The desired 59501A output voltage
values are from 0 to 9.99V. The calculations are the same
as for the tow range, except resotution is 10mV end the
high range is used. For the high range,

Let D= .01
and R = 2000
3-26 Bipolar Mcde
3-27 Low Range. The desired 59501A cutput voitage

values are from =1V to +0.988V programmable in 999
steps. Fora —1V output, the magnitude digits are 000 and
for a +0.998V cutput, the magnitude digits are 899. A OV
output is obtained when the magnitude digits are 500.
Resolution in this range is egual to 1.898/899, or 2ZmV. To
calcuiate the correct data word vaiue to produce the desired
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positive or negative output voltage within this range, pro-
ceed as follows:
1. The resolution in the --
Let D =.002
2. The range digit is 1 for the low range, sc add 1
to the left of the three magnitude digits,
Let R = 1000
. The magnitude portion (M} is caiculated by
adding 1 to the desired negative or positive out-
put voltage (V) and dividing this sum by the jeast
significant digit D. The magnitude portion must
he rounded off to exactly 3 digits.
M= INT(V +1)/D + 0.5}
. Combine range and rounded off magnitude pot-
tion to obtain the correct data word value (N},
N=R+M
Example, desired voltage = —0.5123V
D=.002
R = 10060
= INT

1V to 0.998Y range is 2mV,

{5,123+ 1}/.002 + 0.5)

= INT {+0.4877/.002 + 0.5}

= INT (243.85 + (0.5)
= INT (244.35)

%\i = 1000 + 244 = 1244

In this example, the desired output voltage is —0.5123V
but the actual output is ~-0.512V because the resolution is
2mV (.002):

Vo= {Mx D} -1
Vo= {244 x 002) —
V= 0488 —1

Yo 0512V

3-28 High Range. The desired cutput voltage values are
from —10V 1o +9.98V. Calculations are similar to those
far the low range, except resolution is 20mV on the high
range, and 10 must be added to desired positive or negative
cutput voltage in order to calculate the correct magnitude
digits, For this range, the equation for the magnitude
portion {M} of the data word value is:

M= INT UV +10)/D + 0.5}
Exasmple, desired voitage = ~5.123V
0=.02
R = 2000
= INT {{-—5.123 + 10}/D + 0.5}
M = INT (243.85 + 0.5}

M = INT (244.35) = 244

N = 2000 + 244 = 2244
In this exampie, the desired output voltage is —5,123V but
the actual cutput is —5.12V because the resoluticn is 20mV
(.002):

V= {(Mx D) -10
V= {244 x 02) - 10
V=488 —10

V= —512V




3-29  Sending Data Words

3-30 Before a dats word 15 sent, a command must be
tssued establishing the controlier as the “talker”™ and the
59501 A as the "listener”. The following examples assume
that the controtler {8830A or 9825 A calculator) has been
assigned its standard talk and listen addresses of "U"” and
B respectively, and the 585014 has been assigned a listen
address of &,

3-31 Example 1 illustrates @ command statement {9830A
calcutator) containing the proper talk and listen addresses,
The statement includes the constant data word value 71250
which is sent to the B8501A.

Example 1. Sending a Constant Data Value
{8830A Command Statement)
Magnitude Digits

1L

CMB "7U&", 1268

BEAB0T A Listen Address
Calculator Talk Address
Unlisten Command

Range Digit

Data Word

3-32 Example 2 iflustrates a command statement issued
by a 8825 A calculator, Note that in addition to the calcu-
lator talk address "U” and the bB501A listen address "&”,
the address code of the HP-1B Interface Card {98034A)
must he included. |t is assumed that the interface card has
been assigned its standard select code of "7, The 9825A
command statement also includes a constant data value of
1254 which is sent to the b9501A.

Example 2. Sending a Constant Data Value
(98254 Command Statement)

53501 A Listen Address
Calculator Talk Address

Uniisten Command
08034 A Select Code _E !

emd 7, TUR”, 12567

Range Digit
Magnitude Digits

Bata Word

3-33 Example 3 iliustrates a write statement (9825A
calculator) which can also be used to address the 59501A

te listen and send a constant data value. The BOBOTA listen
address of & corresponds 1o an address of B8 as defined
in the 8825A General /O ROM manual {08825-80024}
Chapter 4. Note the format statement {line 0) used in
Exampie 3. The "¢’ specifies a character field, while the

FEo0E

z' is used to suppress carriage returnfiine feed codes at the

3-4

enct of the write statement. Suppression of the carriage
return/line feed codes is essential when programming the
59501 A, [f they are not suppressed, they will be processed
as data characters by B9501A resulting in an undesired
output.

Example 3. Sending a Constant Data Vaiue
{8825A Write Statement)

Suppresses CR/LF Codes

8 fmt1,c, =
10wt 7061, "12h@"

98034 A Sel ect‘}
Code

H9601TA Address

3-34 Command statements can only be used to send data
constants. Qutput {9830A) or write (982bA) statements can
also be used to send data constants but must be used to send
variables.

336 Example 4 iHustrates how an output statement
(98304} is used to send variable data to the 538501A. This
example includes a command statement {fine 10@) enabling
the 9830A to talk and the 58501A to listen. However, the
variable data that will be sent o the 58501 A is included in
the output statement (line 128). 1n line 128, 13 specifies
the HP-18 interface. Variable N can be any number from
1004 to 1999 or from 2000 to 2080, 11 the variable were
equal to 1268, Example 4 would program the same output
as Example 1. Note that in Example 4, line 116 uses format
specification F18685.0 and line 124 ends in a semi-colon,
The F18035.0 format specification deletes leading spaces
from the output data item and specifies a field width of
four digits {space Tor + sign is suppressed) with no decimal
places. The use of the semi-colon ({ine 120) suppresses the
carriage return/line feed codes at the end of the output
statement. If the leading spaces are not deleted and the
CR/LF eodes are not suppressed, the 58501 A output will
Go to an undesired value.

Example 4. Sending a Variable Data
{9830A Output Statement)

166 CMD "7 U&"
119 FORMAT F1005.0
124 QUTPUT {13,110HN;

3-36 . Exampie 5 illustrates how a write statement {9825A)
is used to send variable data to the 59501 A, If variable N in
line 1T were equal to 125@, this exampie would program the
same output as the previous examples, Format specification
f4.4 detetes leading spaces and the z suppresses the CR/LF
codes for the same reasons as described above.




Example 5. Sending Variable Data
(G825A Write Statement)

@ fmt 1, 149, z
1:wrt 706.1, N

3.37 USING 58501A AS A POWER SUPPLY
PROGRAMMER

3-38 Power supply programming is accomplished using
the digitally controlted cutput voltage of the BOB0TA in
conjunction with the ZERG ADJUST and POWER SUPPLY

FULL SCALE ADJUST controls on the B8B0TA front pansl.

8y making the appropriate connections between the

59501 A's output terminals and the voltage programming
terminals of a do power supply, the output voltage {or cur-
rent) of the power supply can be programmed from zero to
the fali rated cutput. This method of programming is
catled voltage programming with gain,

3-39  Voltage Programming With Gain
340 HP programmabie power supplies have certain

features in common. These features include: an internal
reference {either a fixed regulated voitage or a fixed regu-

tated constant current source}, voltage and current compara-

tors with their input terminals, and front panel controls
{valtage and eurrent) with connections at the rear panel
terminals. A power supply can be controlied by making

the appropriate connections on the rear panet and applying
an external voltage (or in some cases current}. For example,
by disconnecting the internal reference voitage from the
input circuits of the constant voltage comparator and
replacing it with an external voltage source, the output
voltage of the power supply is programmed by the value of
the externat voltage source.

3-41 Figure 3-4 iliustrates the method by which a power
supply’s constant voltage output can be programmed using
an externat voltage with a voltage gain dependent upen the
ratio of Rp to Rp. Note that this method is no different
from the circuit normatly used for constant voltage control
of the output except that an external reference {the pro-
gramming voltage source) has been substituted for the
interpal reference. On most supplies, external terminals
are available so that the connections shown in Figure 3-4
can be accompiished without any internal wiring changes.
In ail HP remotely programmable power supplies, the
summing point S is made availabte, and the configuration
of Figure 3-4 can always be accomplished using the external
programming voltage source Ep and external precision wire-
wound resistors Rp and AR (B should not exceed 10k.}
As indicated by the equation in Figure 3-4, Rp can be
selected so that the resulting voltage gain is efther less or
greater than unity. It is possible to use the front panel
control on the supply as the voltage gain control Rp.

Ep
CHOGSE —= >
OSE -t > i NORMAL +]
] Ep
SERIES R -
REGULATOR
TN *
b4 O
h 1
unmeEs, T & z=Co
ile oV S Eour
COMPARI SON t

AMPL.. %ﬂ
Rp
A

. B
Eour =Kyfp = Ep

Figure 3-4. Voltage Programming with Variable Voltage Gain

342 Constant Voltage. Figure 3-5 illustrates the con-
nections required for the 59501A to program the constant
voitage (CV) ocutput of a typical HP power supply. Note
the similarities between Figures 3-4 and 3-5, The B8501TA
includes Ry (R78), Rp {COARSE and FINE POWER
SUPPLY FULL SCALE ADJUST), and Ep (59501 A output
between terminals A1 and A2}, The extra resistor {R77)
hetween terminals AB and A8 is used only when program-
ming power supplies above 300 volis.

343 As shown in Figure 3-5, the supply’s internal
reference voltage HVREE‘) and VOLTAGE control are
disconnacted {dotted lines) and are replaced with the

50601 A% output voltage and POWER SUPPLY FULL
SCALE ADJUST. Note that in the unipolar mode, 59501A
output terminal A1 is negative with respect to A2. This
polarity must be comptied with when making connections,

supplies.

344 Constant Current. Figure 3-8 illustrates the
connections required for the 59501A to program the out-
put current of a typical HP power supply. Programming
constant current consists of reptacing the internal reference
with the output voitage from the 59501A and repiacing
the internal CURRENT control with the POWER SUPPLY
FULL SCALE ADJUST controls on the 59501A. With
these connections, the voltage developed across POWER
SUPPLY FULL SCALE ADJUST (Rp) becomes the reference
against which the voitage drop across the output current
maonitoring resistor (RM) is compared. The retationship
between EP and the supply’s output current depends upon
the resistance ratio RP’;RR and on the constant current pro-
gramming coefficient {IKp) of the particular supply. The
relationship between input voltage and cutput current is,
igur = (Epx  Rpl ¥ (Kpx Ryl
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NOTE

One 59501A can anly program a supply’s CV or

CC output. If it is desired to program both CV

and CC on the HP-IB, two B9501A s are required
with their address switches set to different addresses.

3-47 The leads (AWG No. 24, minimum) connecting the
H0501TA 1o the power supply should be twisted to reduce
noise pickup. The longer the connecting leads, the more noise
that can be introduced. Shielding will further improve noise
rejection. After completing the connections, install the pro-
tective covers over the terminatl strips on the 59501A and

on the supply.

Table 3-1. HP Power Supply/59501A Capability Guide

Figure 3-B. Typical Connections for CV Programming
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Figure 3-6. Typical COnnections for CC Programming

345 59501A/HP Power Supply Connections

346 Table 3-1 lists the HP Power Supplies that can be
programmed on the HP-IB using the 59501A. The table
specifies if a supply is capable of €V and/or CC programming
with the 58501 A and also lists the applicable 53501 A/power
supply connection diagram. The accuracy of a power supply/
59501 A combination is the sum of the 59501 A’s accuracy
plus the accuracy of the particular power supply. 58501A
power supply programming accuracy specifications are given
in Section 1.

36

59501A Programming
Capabilities

Power Supply Model CvV | Figure cC Figure
6O02A Yes 3-7 Yes 312
G101A, 02ZA Yes 3-7 No e
6104A, 0OBA Yes 3-7 Yes 3-13
B6106A Yes 3-7 No ——
6111A-13A Yes 3-7 No e
6114A, 1BA Yes 37 Yes 3-13
6116A Yes 3-7 No —
6177C, 81C, 86C No — Yes 3-14
6200B-03B Yes 37 Yes 312
62048-068 Yes 3-7 No —
62078, 09B Yes 3-7 Yes 3-12
62208, 24B, 26B Yes 3-7 Yes 312
62278, 28B Yes 3-7 Yes 312
6253A, BbA Yes 3-7 Yes 312
6256B-6274B Yas 3-7 Yes 3-12
B281A, 84A, 80A, 944, 09A ] Yes 3-7 Yes 3-12
B282A, 85A, 86A, 90A,

O1A, 96A Yes 3-7 Yes 3-12
6427B-64488 Yes 3-8 No e
B6453A, 56B, BOBA Yes 3-9 Yes 3-15
6464C Yes 3-10 Yes 315
6466C-6483C Yes 3-8 Yes 3-156
6823A, 24, Yeas 3-11 No e
6825A-6827A Yes 311 | Ves 3-18,

317




348 CV Programming Connections. Figures 3-7 through
3-11 itlustrate the connections required to program the CV
output of the applicable power suppiies. The dotted lire
connections represent jumpers which must be removed. All
other jumpers must be installed as iflustrated. Note that
only those power supply terminals pertinent to CV program-
ming are shown, Complete terminal strip details are pro-
vided in the appropriate power supply Operating and Service
Manuzt, Most of the supplies are programmed using the
connections iltustrated in Figure 3-7. The specific connec-
tions for each supply are tabulated on the diagram.

3-49 Special Protection Circuit. As indicated on Figure
3-7, some of the supplies contain a special protection circuit
which must be considered when programming with the
BO601 A. The supplies affected are madels 62568 through
62748, 6282A, 6285A, 6286A, 6200A, 6201 A, and 6296 A.
Down programming the cutput voltage of these supplies may
activate the special protection cireuit, When this occurs, the
power supply s load cannot draw more than 10% (approx.)
of rated output current until the protection circuit resets,

I it is desired to program the output voltage down tc a
fower value without the need to draw full output current,
the reset time is not important. The reset time can take
from B0Omsec to 6 seconds depending upon the particular
model, the load, and the starting and the ending voltage
values. For example, the actuzl output voltage of 2 6264B
supply takes anly 80msec for its cutput to go from 20 voits
down to . 1% (20 miltivolts), but it will be about 800 mitli-
seconds before the circuit resets allowing the full output
current 1o be supplied to the load. Additional information
concerning this protection circuit is provided in HP-18/
Power Supply Guide, HP Part No. 5852-3990.

3-50  Special Option J30. An additional circuit, desig-
nated special Option J30, is required when CV programming
madets 64278 through 54488 and 6466C through 8483C.
The Option J30 circuit is a voltage-to-current converter and
is required because the 59501A is essentially a constant
voltage source. The above supplies utilize current sources in
their programming networks. The programmable § — 10V
output of the BA501A is connected to the Option J30 input
terminals (+ and —) on the rear of the supply as shown in
Figure 3-8. One characteristic of the J30 converter is that

if its input is open circuited, the output of the power supply
will rise to about 25% of its rating. With the 59501A con-
nected, the open circuit condition is prevented because a
protection circuit in the B850 1A presents a low impedance
to the J30 input when ac power is removed from the B9501A
(see paragraph 4-13).

3-51 I the Option J30 power supply’s front panel
VOLTAGE controls are left connected in the circuit, they
must be set to maximum resistance (fuliy CW). If they are
rotated CCW, the output of the supply will be decreased

for all programming voltage received from the B9501A. As
indicated on Figure 3-8, the user may disable the front
panel VOLTAGE controis and connect the BOB0TA'S
POWER SUPPLY FULL SCALE ADJUST in their place.
Refer to the applicable power supply’s Operating and
Service Manual for additionat connection information,

NOTE: The dotted tine connections represent iumpers
which must be removed. All other jumpers must be instalied.

HP POWER SUPPLY (SEE TABLE)

v \
compamison | 5~ B/ (Rey 2 R7E
AMPLIF IER
POWER
SUPPLY
EULL
[VOLTABE] - | SCALE
ADJUST
5
___D -
= 6
VOLTAGE
MODEL. NO. PROG TERMS REMARKS
ATe]c
80024 A3 | AZ| Al | iF THE 600ZA IS EQUIFPED WiTi OPTION

001, MODE SWITCH ON 6002A MUST BE
SET TO CC OR LOCAL.

81014, 024, OBA Ad | A5 | AG (REMOVE JUMPER BETWEEN AB AND -5
{POWER SUPPLY TERMINAL A8 [ NOT
SHOWN ON THE CONNECTION DIAGRAM ).
PRECISION POWER SUPPLIES: ACCURACY
1S SIGNIFICANTLY REDUCED WHEN
PROGRAMMING WITH B950IA.

BI04A, OBA, A, I5A AZ{ AL | A3 | PRECISION POWER SUPPLIES: AGCURACY
15 SIGNIFICANTLY REDUCED WHEN
PROGRAMMING WiTH BOB0IA

GEIA,1RA,IBA,IBA 4431 A5 | A4 REHOVE WMPER BETWEEN AR AND -S
{POWER SUPALY TERMINAL AR IS NOT SHOWN O
THE OONNECTION BIAGRAM). PRECISION
PGWEE SUPPLIES : ACCURACY IS SIGNIFI~

! NTLY REDUCED WHEN PROGMING WITH 53501A

62008, 048,058, 06B, 208 | A7 [ A6 | AB [DUAL RANGE UNITS. FRONT PANEL RANGE
SWITCH MUST BE SET TO PESIRED OPERATING
VOLTAGE. ASO ACAFACITOR IS REQUIRED
BETWEEN TERMINALS AG AND -5 TO MAINTAN
PARC PERFORMANCE . SEFER YO APPLICABLE
G & 5 MANUAL PARTS LIST AND USE THE
SAME VALUE FOR THE CAPACTOR AS THAT
LISTED FOR CL.

82018, OZR, 058, 07R, 208, | AT | A6 ['AS | A CAPACITOR IS REQUIRED BETWEEN TER-
24B, 268,534, 554,814, B4A MINALS AGAND -5 TO MAINTAIN PARD PER-

B9A, 944, 984 FORMANCE. REFER TO AFPLICABLE 0B §
MANUAL PARTS LIST AND USE THE SAME
VALUE FOR THE CAPACITOR AS THAT LISTED
FOR 01

62098 AT { A6 | AB FOR MODEL €209B (320V GJTPUTHI)N!ECT

510 TERMINAL A6 ON TH A INSTEAD
OF TERMINAL AS. ALSO A CAPACITOR 15 RE -
QUIRED BETWEEN TERMINALS A AND -5 TC
MAINTAIN PARD PERFORMANCE. REFER TO
AFPLICABLE O & S MANUAL PARTS LISTAND
|JSE THE SAME VALUE FOR THE CAPACTTOR AS
ITHAT LiSTED FOR Ct.

62278, 288 AL | Az| AR |A5uF CAPACITOR AND A 248 RESISTOR
(CONNECTED iN SERIES BETWEEN TERMINALS
A2 AND -5} ARE REQUIRED TO MAINTAR
PARD PERFORMANCE SEE 6227B/G22SB
C'B & MANUAL FOR WiRING INSTRUCTIONS.

THESE SUPPLIES CONTAIN SPECIAL PRO-
64B 658 685,678,668 TECTION CIRCUITS WHICH MUST BE CON-
- {G9B, TiB, T4B SIDERED WHEN PROUGRAMMING WITH THE
62824, B5A . B6A LS04, |A5 | aalas E9B0IA (SEF PARAGRAPH 3- 491,

9A , 96A

62568, 598 608 81 638, | A3 | AZ] A

Figure 3-7. CV Programming Connections for HP Power
Supplies with +8 Common




NOTE: The dotted tine connections represent jumpers which must be removed. All other jumpers must be installed.
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Figure 3-8. CV Programming Connections for HP Power
Supply Maodels 6427B-6448B and 6466C-6483C

Figure 3-9. CV Programming Connections for HP Power
Supply Modetls 6453A, 6456B, and 6459A
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Figure 3-10. CV P\rogramming Connectians for HP Power
Supply Model 6464C
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Figure 3-11. CV Programming Connections for Bipolar
Power Supply Amplifiers 6823A-68274A




3-52 CC Programining Connections. Figures 3-12
through 3-17 illustrate the connections required Lo program
thie CC output of the applicable power supplies. The dotted
connections represent jumpers which must be removed on
the supply’s rear terminal strip. All other jumpers must be
connected as illustrated. Note that only those power supply
rerminals pertinent to CC programming are shown. Complete
terminal strip details are provided in the apnropriate power
supply Operating and Service manual. Most of the supplies
are programmed utitizing the connection diagram of Figure
3-12. The specific connections for each supply are tabuiated
on the diagram. 1In ai! cases {Figures 3-12 through 3-17},

the b9501A’s pregramming output voltage is substituted for
the supply’s internal reference and the BOBO1A’s POWER
SUPPLY FULL SCALE ADJUST potentiometers replace
the supply’s frant panet CURRENT control.

HP POWER SUPPLY ISEE TABLE ) 95014 ;

cc
COMPARISON
AMPL

e i v e e e i s —— i

[CGHRSE) &7 ‘
mpil FULL
3 | EQ:__...E”’:* g ::;Cﬁ;‘sFr
” L Zerr
=
L

b

MOOEL NO CUR PROG TERMINALS
- A Ja e To
BOOZA = AT | A6 | AS | A4
62008, ¢18, 02B, 038, A4 AG A3 &1
078, 0SB, 708, 248, 768
62278, 288 a5 | A6 | AT | a4
62534, 554 as L as | a3 | ab

67568,595,608, 618,638 | A7 | A6 | AS | A4
648, 658, 668, 688,695,
718,748

62814,

B4A, BIA, 94A,9941 A4 | AB A3 ¢ Al

ECS’%EZA, 85A,86AT§0A.9[A. AB | AT AE | Al

* |F THE 6002A 1S EQUIPRED WITH OPTION 001,
THE MODE SWITCH ON THE 600ZA MUST BE SET
TO €V OR LOCAL.

NOTE: The dotted b

ine connections represent jumpers

which must be removed.

installed.

Al other jumpers must be

POWER SUPPLY

{61044, SIOSA BEI4A OR 61154)

[#39)
COMPAR|SON
AMPLIFIER

Ry

+REF

-

A6

@;@55@ ) !

j
l
|
|
|
3

Figure 3-13. CC Programming Connections for HP Power
Supply Models §104A, 6105A, 6114A, and §115A

HP CONSTANT CURRENT SOURCE

+ REF

_I8177C, BIBIC, OR 61860} %%

SS014

% RESISTOR AIR35 (6177C, 6i8IC) OR AIR3Z (6188C} MUST BE REMOVED,
% PROGRAMMING 1S LIMITED TO RANGES SELECTED BY FRONT PANEL SWITCH.

Figure 3-12. CC Programming Connections for HP Power
Supply Models with +8 Common
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Figure 3-14. CC Programming Connections for HP
Constant Current Sources 6177C, 8181C, 6186C




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

HP POWER SUPPLY
16453-6463}
1

! ZERO ADJUST
|

S9s0tA
=

=
COMPARISON
AMPLIFIER

(R

AMA

o

-
@ |

e s et e e s s arem e

Figure 3-15. CC Programming Connections for HP Power
Supply Models 6453-6483

BIPOLAR POWER SUPPLY

—AMPLIFIER (6825A-6827A) _sesota

© [ZERO_ADJUST]

i
S |

POSITIVE +$
CURRENT T RET any
coMPARISON Lo,
AMPLIF [ER Y

B e T UV —

f
| RTS
»e |
' POWER
= SUPPLY
] FLEL
Ry? ! SCALE
o5 i ADJUST
!
i R77
|
!

Figure 3-16. Positive CC Programming Connections for
BPS/A’s 6B25A-6827 A
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BIPOLAR POWER SUPPLY
_AMPLIFIER (6825A-882TA)

NESATIVE
CURRENT
COMPARISCN
AMPLIFIER

POWER
SUPPLY
FULL

;
E
;
:
f
E : SCALE
|
i
]
!
i

{Ryg }

ADJUST

b

Figure 3-17. Megative CC Programming Connections for
BPS/A's 6825A-6827A

3-63 Power Supply CV Programming
3-54 The following paragraphs provide calibration
procedures and a sample program which are applicable to
alt supplies listed for CV programming in Table 3-1. Cali-
bratinga supply for CV programming with the B8501A
consists essentially of two adjustments:
1. Setting the supply's output to 0V when the
58501A is programmed to zero.
2. Setting the supply’s output to & desired maxi-
mum value when the B9501A is programmed
to maximum.

3-55 The maximum desired power supply output can

be set to any value within the rating of the supply. For
example, if only 20V maximum is required for a model
62668 supply (40V rating), the 62668 output range shouid
be calibrated for OV 1c 20V. Since the 59501 A 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 jow range, 1T the supply is calibrated for the
full 40V rating, the resolution is 40mV (approx.} even
though the supply would never be programmed above 20V.

3-56 Note that for a 20V fuli scale output, i is usuaily
better to calibrate the full scale setting to 99.8% of 20V
or 189.98V. The reason for this is that the resolution will
be 19.98/999 or exactly 20mV per step. However, if itis
tmperative to calibrate the cutput to exactly 20V, the
resclution is 20/999, or 20.02002mV per step. Thus, the




user must determine the importance of having a round
number for resolution when writing programs.

3-57 Calibration. To calibrate a 59501 A/power supply

combination for CV operating, proceed as follows:

3-58 Test Setup.

Connect 595601 A to an HP-1B controlier.

Connect 59501 A to power supply (CV program-

ming}, see Table 3-1.

Connect DVM hetween +8 and -8 terminals

o the power supply.

. On B9B0O1A, set mode switch to UNIPOLAR
and turn POWER SUPPLY FULL SCALE
ADJUST (COARSE and FINE} fully CCW,

Also, if power supply has a front panel
CURRENT control, set it to mid-range lapprox.)

a.
b.

3-59 Calibration Procedure.

a. Apnly power to the controlier, the 58501 A, and
the power supply. Allow 30-minute warm-up.

. With the powaer supply’s output terminats
{+ and —) open circuited, program the 59501A
to maximum high range ''2999."
Adjust POWER SUPPLY FULL SCALE
ADJUST (COARSE and FINE} on 58501A for

desired maximum output voltage {or 99.8% of

desired max., see paragraph 3-56} using the DVM,

. Program 58501A to zerc output 2000,

Set ZERO ADJUST on 59501 A for 0.000
reading on DVM.

Program B9501A 1o ’2999" and set POWER
SUPPLY FULL SCALE FINE ADJUST on
59501 A for desired maximum output voltage.
if necessary, use D/A FULL SCALE ADJUST
to obtain the required resoluticn,

NOTE

If the supply has a front panel CURRENT
controf, perform the following steps.

g. Program 59501A to zero output "206@"". Con-
nect a short across supply s ocutput terminals.

b, Program 59501A to ”2899" and adiust the sup-

ply’s front panel CURRENT control for the desi-

red maximum output current. |f a load change
causes this current limit to be exceeded, the
supply automatically crosses over 1o canstant

current opergtion at this preset current limit

and the cutput voltage drops proportionaily. If

desired, the front panal CURRENT control can

he disabled and replaced with a fixed resistor of

appropriate value {see applicable power supply

Operating and Service Manual}.

. Program 26867, Remove short from supply’s
output terminals and connect load.

360 Sample Program. A sample program for controlling
power supply CV outputs is given in example 6. The pro-
gram is written specifically for a 9825A calculator but could
be modified for use with other calculators {e. g. HP 8830A).
The program contains calibration and setup routines and
allows the operator to input specific voltage values on the
keyboard. The program also includes automatic changing
of ranges and error messages that indicate when the voltage
requested by the cperator exceeds the maximum value
available or when a negative voltage is requested. Aline-by-
line explanation is given after the program. Programming
fundamentals are provided in paragraphs 3-17 through 3-36.

361 The sample program requires use of the General
HO and Extended /0 ROM's. After keying in the program,
press RUN on the calculator. Alt operations required to
compiete the program are given on the calculator display.
After each operation is completed, press CONTINUE. The
operator enters the maximum desired output voltage value
(e. g. 20) when "Enter maximum output voltage™ appears
on the display. The program automatically uses 99,8% of
this value (e. g. 18.98} to calibrate the supply {see paragraph
3-B6). After connecting the load, the operator enters the
desired output voltage {ine 13} on the keyboard and

press CONTINUE. [f it is desired to recalibrate the power
supply (change the maximum desired output voltage) press
STOP and then press RUN,

MOTE

The program listings provided in the following
examples are taken from an HP 98668 printer.
These fistings are provided only because 88668
printouts are easier to read than printouts

from the 8825A4°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
check sum provided in the listing.




Example 6. 9825A Sample Program, Constant Voltage - Unipolar Mode

-l . Lk .
'L

Y BRI
SIER RSN
Foglb b

NATIE

COMMAND STATEMENT
(SEE PARA 3-32)

Fuoor BB st

PEHE RIS vor b isne

FORMAT ANC WRITE STATEMENTS
{SEE PARA 3-36)

Explanation:
1-2: Setup instructions.
: User enters desired maximum output voltage on keyboard {e. g. 10, 20, B0, 100, etc.).
4: Resolution is caleulated and the maximum desired output is changed to 99.9% of voltage entered-in line 3

(see paragraph 3-66).

510:  Calibration routine using ZERO ADJUST and POWER SUPPLY FULL SCALE ADJUST {COARSE and FINE}
controts an B9501A front panat,

11-12: Qutput is programmed to zero. Load is connected to power supply ‘s output terminals (see applicable
power supply Operating and Service manuat).

13: User inputs desired voltage on kevboard.

14-15:  If the voltage requested (line 13) is negative or too high, the appropriate error message appears on the display
for three seconds and then the program returns to line 13.

t6-17:  Proper range is selected and correct data word value {N) is calculated for the voitage requested.

18: Data word (N} representing the desired output voltage is sent to the 59501A, Format 4.0 deletes leading
spaces and z suppresses the carriage return/ling feed codes {see paragraph 3-36).
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362 BPS/A CV Programming

3-63 The following paragraphs provide calibration
procedures and a sample program for bipolar power supply/
amplifier {BPS/A} models 624 A through 6827A. Calibra-
tion consists of setting the BPS/A’s desired bipotar output
range when the 58501 A is programmed to its maximum
negative 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 cutput range of model
6826A is from 50V to +50V. To calibrate this range, the
B0V output is calibrated with the 595071 A programmed

to 20087 and the +50V output is calibrated with the

59501 A programmed to 29997, Since the GI601A is pro-
grammable in 989 steps, resolution is approximately 100mV
{100/899). Note if it is desired to have a resolution equal

to exactly 100mV, the positive limit is set to +49.9V instead
of +B0V. For this range {(—50V to +48.9V), the resolution
is exactly 100mV {99.9Vv/990).

364 Calibration. To calibrate a 59501A/BPS/A com-

bination for CV cperation proceed as follows:

3-65 Test Setup.

a. Connect 59501A to an HP-I1B controller.

b. Connect BP507TA to BPS/A as shown in Figure
3-11.

c. Connect DVM between +S and —5 terminals
{models 6825A-6827A) or between 0S5 and CS
terminals {models 68234, 6824A}. Cennect
DVM common to —3 or OF terminal.

d. On 59501A, set mode switch to BIPOLAR.

e. On BPS/A, set mode switch to VAR GAIN
AMP (models B825A-6827A) or AMPLIFIER
(models 6823A, 6824A). Aiso, turn VOLTAGE
{Gain} controls an BPS/A fully CCW,

f. On BPS/A modsis B825A through 6827A only,
set RANGE switch to desired cutput range and
set CURRENT control to mid-range {approx.}.

Catibration Procedure.

a, Apply power to the controlier, the BOS0TA, and
the BPS/A. Allow 30-minute warm-up.

b. With the BPS/A's output terminals open circuited,
program the 59501A to maximum positive
opuiput 2999”7,

3-66

313

¢, Adjust VOLTAGE control on BPS/A and D/A
FULE SCALE ADJUST on 69501 A for the
desired maximum positive output {or 99.9% of
desired max., see paragraph 3-62) using DVM.

d. Program b8501A to maximum negative output
2060,

e. Set ZERO ADJUST on BOBOTA for the desired
maximum regative output from BPS/A using
DVM.

f. Program 59501A to maximum positive output
726997,

g. Set D/A FULL SCALE ADJUST for the desired
maximum positive output from BPS/A,

h. Repeat steps d through g untit best possible
accuracy is achieved,

NOTE

The following steps apply only when
calibrating BPS/A models 68254-68274.

i. Program 58501A to “2568". Connect a short

across BPS/A's output terminals.

. Program B9501A to "'2999" and adjust the
BPS/A’s front panal CURRENT control for the
desired maximum ocutput current. If a load
changes causes this current Himit to be exceeded,
the supply automatically crosses over to con-
stant current opergtion at this preset current
limit and the output veltage drops proportionally.

. Program "2588"". Remove short from output
terminals and connect load.

2

3-67 Sample Program. Example 7 is a sample program
using a 8825A calculator. The program contains calibration
and setup reutines and allows the operator to input specific
positive or negative voltage vatues on the keyboard. 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-
atior: is given after the program. Programming fundamentals
are provided in paragraphs 3-17 through 3-38.

368 The sample program in example 7 requires use of

the General 1/O and Extended 1/0 ROM's. After keying in
the program press RUN ¢n the calculator. All operations
required to complete the program are given on the calcudator
display. After each operation is completed, press CONTINUE.




Example 7. 9825A Sample Program, Constant Voltage - Bipolar Made

ORI B S
SEHA s

S AT A R RN |

Exptanation:

1. Sets fixed point format with three digits to the right of the decimal. This allows for better.accuracy in the
adjustments specified in jines 7 and 11.
2-3: Setup instructions.

4-13:  Calibration routine using VOLTAGE (GAIN) control on BPS/A and the ZERQD and D/A FULL SCALE ADJUST

controls on the 59501A. Note that in line 10 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 connectad 1o BPS/A output terminals,

1G: User inputs desired output voltage (+ or —) on the keyhoard.

17: If voltage requested {line 16) is too high, "Voltage too high' appears on the display for three seconds, and
then the program returns to line 16.

18-19:  Proper range is selected and correct data word vatue (N) is calculated to represent the voltage requested.

20: Data word {N}, representing the requested cutput voltage (+ or —), is sent to the B8B0TA. Format 4.0
deletes leading spaces and z suppresses the carriage return/line feed characters. Hf leading spaces are not
deleted and the CR/LF characters are not suppressed, the output will go to an undesired value
{see paragraph 3-38).
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3-89 CC Programming

3-70

37

372

373

The following paragraphs provide catibration pro-
cedures which are applicable to all power supplies listed
for CC programming in Tahle 3-1. Calibrating the supply
for CC programming with the 589501A consists essentially
of two adiustments:

1.

2.

Setting the supply’s output current to zero
when the 58501 A is programmed to zero.
Setting the supply’s output current to a
desired maximum value when the 59501A is
programmed to maximum.

Calibration. To calibrate 2 B9501 A/power supply
combination for CC programming, proceed as follows:

Test Setup.

a.
b,

Ca

a.

Connect 59501 A to an HP-IB controller.
Connect 58501 A 1o power supply {CC program-
mingl, see Table 3-1.

Connect a resistive load in series with an external
current monitoring resistor across supply’'s out-
put terminats, Refer to Section V of applicable
Operating and Service manual for resistor values,
power ratings, and CC test setup diagram, etc.
Connect a DVM across the current monitoring
resistor.

. On 59501 A, set mode switch to UNIPOLAR

and turn POWER SUPPLY FULL SCALE
ADJUST {COARSE and FINE) fully CCW.
On power supply, set front panel VOLTAGE
cantrol fully CW.

tibration Procedure.

Apply power to the controller, the 9501 A
and the power supply. Aliow 30-minute warm-

up.

. Program 59601A to "28999" and set POWER

SUPPLY FULL SCALE ADJUST {CCARSE
and FINE) for desired maximum output current,
{Voltage reading on DVM must be converted

to the equivalent output current).

Program 59501 A to "2006" and set ZERO
ADJUST on 59501 A for zero output current.
Note that for power supply models 8427-6483,
zero current may not be attainable. When cali-
brating the CC output of one of these suppiies,
choose a convenient point, e. g. 10% or 20% of
maximum output and set ZERO ADJUST to
abtain this value, Data words "2108" and
2280 correspond to the 10% and 20% output
points, respectively.

. Program B9501A to 72999 and set POWER

SUPPLY FULL SCALE FINE ADJUST an
[9501 A for desired maximum cutput current.

315

If necessary use D/A FULL SCALE ADJUST
to obtain the required resolution.

e. Turn off supply and open output terminals.
Turn on supply.

f. Adjust power supply’s VOLTAGE control for
the desired maximum output voltage. If a load
change causes this voltage limit to be exceedad,
the supply automatically crosses over to con-
stant voitage operation at this voltage limit
point and the output current drops propor-
tionally. H desired, the frant panel VOLTAGE
controt can be disabled and replaced with a
fixed resistor of proper value {see applicabte
power supply Operating and Service manual).

3-74 S8ample Program. The sample program provided in
example 6 can easily be modified for CC programming by
substituting | {current) for V (voitage) and by monitoring
the output current using the test setup of paragraph 3-72.

3-75  USING 59501A AS A LOW LEVEL
DC SIGNAL SOURCE

375 When used as a low level dc signal source, 53501A
output terminals AT and AZ are connected directly to the
user’s device. In this application, power supply programming
network terminals A3 through A6 are normally not used.

As described previously, two programimable cutput ranges
are available in the selected operating mode {UNIPGLAR or
BIPOLAR}. The output ranges avaitable at terminals Al

arnd AZ are as follows:

Range Unipolar Bipolar
High 0 te 9.99V —10 to 9.98V
Low 0 to 6.989V —1 to +(.898V
3-77  Unipolar Mode
378 Calibration. The ZERO ADJUST allows the ocutput

is programmed to zero (2000@). The D/A FULL SCALE
ADJIUST allows the output to be adjusted to .99V (£5%)
when the 59501A is programmed to maximum (2889}, The
59501 A is normally calibrated to provide a unipolar output
range from OV 1o 8.99V. The reason for this is that the
BA501A is programmable in 899 steps and using this range
results in a round number for resclution {voltage change per
step). For example, in the high range rescluzion is 9.09V/
998 or 10mV perstep. | the outputis set to 10V, resolution
is 10/999 or 10.01001mV per step. Calibration procedures
for operating in the unipolar mode are provided in paragraph
5-29,




given on the calculator display, After each operation is

3-79 Sample Program. A sample program (882bA calou-
completed, press CONTINUE.

lator} for controtiing the unipolar sutput of the 59501 A is
given in example 8. The program includes a calibration

routine and allows the operator to input specific voltage NOTE

values on the keyboard. The program also provides auto-

matic range changing and error messages that indicate if the The program listings provided in the following

voltage value requested exceeds 9.99V or if a negative voltage examples are taken from an HP 98668 printer.

is requested. A line-by-line explanation is given after the These listings are provided only because 98668

program. Programiming fundamentals are provided in printouts are easier to read than printouts from

paragraphs 3-29 through 3-36. the 3825As internal strip printer. Also, a check
sum Is provided at the end of each 9825A program

3-80 The sample program requires use of the General 1/O iisting. Make sure that the check sum at the end

and Extended /O ROM’s. After keying in the program, press of your keyed-in program matches the check sum

RUN. All operations required to complete the program are provided in the listing.

Example 8. 9825A Sample Program, 59501A Unipolar Qutput

Tedad Baopbwrt e, Depliann 6
Explanation:
1: Setup instructions.
2-5: Calibration instructions using ZERGC ADJUST and D/A FULL SCALE ADJUST on BO50TA.
6: User inputs desired output voitage (0 to 9.89) on keyboard.

7-17:  Proper range is selected and correct data werd value (N} is calculated to represent veltage requested. H the
voltage requested {line B} is too high or negative, the appropriate error message appears on the display for
three seconds and, then the program returns to line B.

18: Data word (N} is sent to the B9501A. Format 4.0 deletes leading spaces and z suppresses the carriage return/line
feed characters. I leading spaces are not deleted and the CR/LF charactars are not suppressed, the output will
go tG an undesired value (see paragraph 3-3G).

3-16



3-81

Bipolar Mode ming step. Calibration procedures for operating in the
hipolar mods are provided in paragraph 530,

3-82 Calibration. The ZERO ADJUST allows the nega-

tive limit to be set to —10V when the 59501A is program- 3-83 Sample Program. A sampie program for controf-
med to zerc {2000). The D/A FULL SCALE ADJUST ting the bipolar cutput of the B950TA is given in example
atlows the positive limit to be set to +9.98V when the 9. This program is simifar to the unipolar mode program
50601 A 5 programmed to maximum {2999}, This range givers in example 8 except that it allows keyboard input
results in a resolution of 19.98V/999 or 20mV per program- of bipclar voltage from 10V to +9.98V.

Example 9. 9825A Sample Program, 59501 A Bipolar Output

Expianation:

11:
12:

13-14:

16:

Sets fixed point format with three digits to the right of the decimal. This allows Tor better aceuracy when
performing the adjustment specified in tine 8.

Setup instruction.

Calibration routine using ZERQO ADJUST and D/A FULL SCALE ADJUST controls on the 58501A. Note
that in line 7, an average value is calculated so that the adjustment can be completed in the minimum number
of steps.

User inputs desired output voitage (=10 to +8.98} on keyboard.

1f the voltage requested is too high, "Voltage too high” appears on the display for three seconds, and then
thie 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 52501A. Format
4.0 deletes leading spaces and z stppresses carriage return/iine feed characters. If leading spaces are not
deleted and CR/LF characters are not suppressed, the output will go to an undssired value (see paragraph 3-36).




384 SAMPLE COMPUTER PROGRAM

3-85 A sampie program for controlling the 59501A in a HP Real Time Executive (RTE) 2100 series computer environ-
merit is given in example 10, The program is written in FORTRAN 1V and duplicates the sample program given in example 8.
The sample program of example 10 assumes the following RTE/HP-1B configuration: 1. The HP-iB computer interface card
(HP-59310R) is assigned logical unit number 14 {18 octal). 2, The HP-IB RTE Driver DVR 37 was generated in the RTE
system (see DV R Programming and Operating Manual HP Part No, 58310-90063} to provide auto-addressing capability. Thus,
each time a data transfer is directed to the HP-1B, the driver automatically supplies the correct HP-1B Talk/Listen addresses
and then transfers the indicated data to the BOB0O1TA. 3. The user is interacting with the program via the system console,
logical unit number 1.

3-86 it is important to note that the driver is called in the program using formatied WRITE statements in such a way as to
assure that only the appropriate four programming digits are output to the 58501 A via the HP-1B. The range digit IR, is cutput
using an A1 specification while the three magnitude digits are output using the 13 specification after the desired voltage value
is intergerized fo the appropriate value. Also, the HP-1B driver is calied to implerment a transparent binary data write function
{2116B} which is required in ordear to supprass carriage return/line fead characters from being output by the driver.

Example 10. 2100 Series Computer Sample Program, 53501A Unipolar Qutput
Find,L
PonGkam TSugA
LIMENSTON L7ERO(R) ,IFULL(2)
Davh 17ERO,FRULL/ZR2Y, 2HUG, 2RO, 2HO8/
C uUNTPO AR voLTaws QUTPUTISOSBLA
- aRITEty .1
1 PRRpMAT (" SET 595014 T0 UNTROLAKH)
Paystk
weythtgiiso,2) 14RO
2 ForMAYT (2A2)
ARTTE (1)
3 FrpMAT ¢ SLy ZERU ADJUST pUR myn)
PapSkt
wirylTE(ot16b,2) SFuULL
Nﬁzrtf1543

& FORMAT (" SET D/A F8 ADJ Fnk G, wav")
CORRESPOND WITH Payst
PROGRAM LINE NO'S -
IN EXAMPLE 8 -5 WRTTE (1,061 ¢
& FapMAT " EnteR UESIRED VUL TAGF (e TO 9,88y n)
RE b Ej 8 7iv
7 Frnplét(Fo, oy
Ds 401
Jo=gry

IFeVel T, dmy TU 12
IepYetiT, . 8,%0,60 10 14
IF(VelhT,.05%0)05.k1
IvelFT1Y{¥sDe5)
IF(YeGT.,090) IR3ZHZ
worlerplilRo , 83IR, 1y

8 FOpitAT (A1, 43)
G TU 5

12 wR1TE(g,13)

i FrpMAT ¢ NU NEGATIVE volLTaGRSsw)
an TU 5

14 wRrTE(1:15)

R FrgMAT " viuL 1AGE TyD HIGHR)

- 6n TU 5

Eap

g% w0 FREURSH
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SECTION IV
PRINCIPLES OF OPERATION

4-1 OVERALL DESCRIPTION power-on preset circuit are not shown on the block diagram.
The 58501A% circuits are shown in their entirety on the

4-2 The 69501A provides a unipolar or bipofar output main schematic (Figure 7-3 at the rear of the manual. The

voltage in response to digital data received on the HP-IB. funectional circuit designations are the same on both the

As stated previously, the 59501A can be used {in conjunc- block diagram and the schematic so that the two diagrams

tion with an HP-1B controiler) as a power supply program- can be correlated. As shown in Figure 4-1, the major

mer or as a tow level dc signal source. Figure 4-1 is a block eircuits of the BOBOTA consist of digital processing circuits,

diagram illustrating the major circuits within the 59501 A. a digitai-to-analog converter, and analog ampiifier circuits.

For simplification, the B8501A's bias voltage supplies and
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Figure 4-1. H5950TA Block Diagram




4.3 Digital Processing Circuits

4-4 The 59501A responds to the ATN (attention)
and EFC (interface clear) control signals as weli as the
data on lines {DI01-DI07). The 59501TA also receives the
DAV {data valid) handshake signal from the bus and sends
the NRFD {not ready for datal 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 input/output speeds to be interconnected to the
HP-IB. The character transfer rate automatically adjusts
to the slowest device. The acceptor handshake circuit
implements the 3-wire handshake cycle that occcurs with
each command or data character received on data lines
DIOT-DI87. The BOBOTA transfer rate is approximately
17usec per character. The B9B01A is programmed by a
data word consisting of four consecutive characters (digits),
thus, a data word is transferred to the B9501A in approxi-
matety G8usec.

4-5 Data lines DI01-DI07 accommodate the 7-bits
{1-character) of the ASCII 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 interpreted. The
ATN line is constantly monitored by the B950TA and ail
other bus devices. When ATN is true, the bus devices
interpret the data as instructions (commands) from the
controtler. The 59501A recognizes two commands: its
listen address (suggested listen address is &'} and the
unlisten command 27",

4-G When ATN is true and the B9B0TA’s listen
address is placed on data lines DIOT-DIO7, the HOBOTA

is enabled to function as a "listener’’. As shown in Figure
4-1, the data fines are applied to the address comparator
and to the listen logic. The address comparator decodes
the BOBOTA's Jisten address when the levels on lines DIOT-
D05 match the address switch settings on the rear of the
BO50TA. In this case, the address switches are set 1o "&"
{one of 31 possible address codes) which distinguishes the
H8501 A from the other devices connected to the bus.
Thus, when the B8501As listen address is decoded and
ATN is true {command mode}, the listen logic is set. For
this condition, the LISTENING indicator is turned-on and
the clock generator is enabled allowing the 59501A to
process subsequent data words received on the bus. I the
ATN line is true and an unfisten command ""?"" is received,
the listen logic is reset, For this condition, the LISTENING
indicator is turned off and the clock generator is disabled
inhibiting the B3501A from processing date 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.

4.7 Whern the ATN line is false and the B9B01A is
"listening™ {listen logic is set), the digital processing circuits
will store 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}-DI01
(LSB), is transferred into data storage 1 (via input inverters
and photo-isolators) during the accompanying 3-wire hand-
shake eycle. The photo-isolators provide 600V dc isclation
between the HP-1B datz lines and the 53501A"s output
voltage terminals {A1 and AZ2).

4-8 A clock pulse, generated during each handshake
cycle, gates the data storage sequencer which in furn loads
each digit {1-range, 3-magnitude} into the proper storage

1 latch position. After the fourth digit is loaded into data
storage 1 all four digits (data word) are automatically
transferred into the data storage 2 fatches. The three
magnitude digits are then sent to the digital-to-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 Digital-to-Analog Converter (DAC)

4-10 The DAC converts the three magnitude digits

{12 bits, BCD) into an output current. The DAC output
range, 0-2mA (nominal}, corresponds to the BCD input
range of @06-999. The DAC cutput current is applied to
the current-to-voltage (I/V) converter in the analog amplifier
circuits, The UNIPOLAR/BIPOLAR switch on the rear of
the 59501 A changes the feedback path between the DAC
and the I/V converter so that the 1/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.
4-11  Analog Amplifier Circuits

4-12 The unipolar or bipolar output of the }/V converter
is applied to the cutput amplifier. The output amplifier
provides either a high range or a fow range output voltage
between terminals A1 and A2, The range switch controls
the gain of the amplifier so that a high range or a low range
output is produced. The range switch is set to high range
wher a 2" is programmed and to low range when a "1"”

is programmed. Thus, the output amplifier provides one of
the following ocutput ranges depending upon the range digit
programmed and the position of the UNIPOLAR/BIPOLAR
switch:

Low Range High Range
UNIPOLAR: 0 to +0.999V 0 t0 9.99V
BIPOLAR: -1 to +0.998V -10 to +9.98V




4-13 The output amplifier includes overvoltage protec-
tion and current limiting circuits to protect the SO5OTA

and user equipment. In addition, a turn-on/turn-off control
circuit clamps the output terminals at a low level when
power is turned-on or off. The purpose of this circuit is to
prevent transients at power turn-on and turn-off from
atfecting the output of the 50501 A and also prevent random
programming of a power supply prior to receipt of valid
programming data.

4-14 The front parel ZERO ADJUST sltows a zero
(£250mV) cutput adjustment. The D/A FULL SCALE
ADJUST allows setting the maximum b8501A output
{+£5%) in the high and low ranges.

4-1h When the 59501 A is used as a power supply pro-
grammer, the POWER SUPPLY FULL SCALE ADJUET
potentiometers {COARSE and FINE) allow the user to set
the maximum power supply output when the 9501 A is
programmed to s maximum output. Power supply
prograrmming is accemplished by connecting the 59501A's
autput terminals 1o the power supply's voltage program-
ming terminals {see Section ),

4-16 DETAILED CIRCUIT DESCRIPTION

4-17 The following paragraphs describe, in more detail,
the operation of the 501 A’ major circuits. Note that
oniy those circuits not covered in sufficient detail in the
preceding overall description, wiill be described. Throughout
this discussion refer to the fold-out schematic diagram at the
rear of this manual.

4-18 Power-On Preset

4-18 When power is initialiy applied, the preset circuit
{Q3, U1, UB} generates a LO level pulse {PON) which resets
the listen flip-flop {acceptor handshake}, and the data storage
sequencer. Thus, the preset circuit ensures that the B950TA
is not a “listener” and is properly initialized when power is
applied.
4-20  Address Comparator

4-21 The address comparator consists of B-bit comparator
U3 and the address switches on the rear of the supply. When
the levels on data tines DI01-DI0b match the address switch
settings, U3 provides a Hi level ADDRESS output to the
listen logic. Note that the schematic itlustrates the address
switches set to the suggested listen address of "&",

4-22  Acceptor Handshake

4.23 The acceptor handshake circuit implements the
3-wire handshalke cycte that occurs with each command or
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data character received on the bus data lines DI01-DIG7.
Unrecognized command characters (e. g., talk address) wil
be ignored but the handshake cycle between the controller
and the B9501A will occur anyway. The 3-wire handshake
lines are designated DAV {data valid), NRFD (not ready

for data), and NDAG {data not accepted}, The acceptor
handshake cireuit is enabled when the bus is in the command
mode (BTN is LO) or if the 59501 A is in the tisten mode
{Hsten flip-flop set) and ATN is HI {data mode). For sither
of the above conditions, the ocutput of NAND gate U8 3
goes Hi and NAND gate U5-6 goes LO enabling the acceptor
handshake circuits, Figure 4-2 illustrates the 3-wire hand-
shake cycle timing sequence for each character received by
the 58B0TA in the command and data modes.

TO: tnitially the Nﬂfﬁﬂg‘ial (J1-7) is HI (B9BO1A s
ready for data) and the NDAC signal (f1-8) is LO (data not
accepted}. Also DAV {J1-8) is HI {data on bus is not valid).

Ty The source {assume controller) puts a character on
the bus and indicates that the character is valid by setting
DAV ((11-6) LO.

Tp: After a delay of approximately 1usec NRFD goes
LO {59501A ot ready for data). Also, accept data signals,
ACDS {U11-13) and ACDS {Ut1-4}, are generated,

a. 1f the HP-IB is in the command mode (ATN LO},
the ACDS signai gates a recognized command character
{59601 A’s listen address “"&" or unlisten command g
which sets or resets the listen flip-flop (see paragraph 4-24).

b. If the HP-1B is in the data more (ATN HI) and the
BOG01A had previously been addressed to tisien, the ACDS
signal gates the clock generator, producing a clock pulse
which loads the data character {range or magnitude) present
on bus lines (DT01-DI04) into the appropriate storage

register {see paragraph 4-31},

T3: After approximately 15usec, the traiting {positive}
adge of the ACDS (L11-4) signal produces a negative pulse
{U12-8) which sets the DAC F/F {U8-11 goes Hl and U9-6
goes LO). With U9-6 L0, NDAC (J1-8) gees Hl indicating
that the 58501 A has accepted the data.

T4 The controller, sensing NDAC Hl, sets DAV HI
indicating that the data on the bus is no tonger valid.

Tg: When DAV goes HI, the DACﬂgs reset {L9-6
goes Hi and U8-11 goes LO) causing NDAC (J1-8) to go LO
(data not accepted). Also, with DAV HI, NRFD goes HI
indicating that the 59501A is ready for the next character.

Ts: With NRFD HI, the controller sets DAV LO and
the next character is fransferred (T2 through T5).
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Figure 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 59501 A is enabled 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 58501 A's tisten
address is decoded (ADDRESS is HI}, the listen flip-flop is
set {U12-3 goas HI) when ACDS is received from the
acceptor handshake circuit. Note that only a portion of the
listen address is specified by the ADDRESS signal. 1n addi-
tion, HP-IB data input line DIO7 must be Hi and tine DIOG
must be LO to specify that a lister: 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 enablad when the bus is

placed in the data mode (ATN goes Hi). The clock generator

preduces clock pulses which gate the data sequencer storing
the data characters received on the bus {see paragraph 4-28).

4-28 H the ATN iine goes LO again (command mode)
and an unlisten command {ASCI 7"} is placed on the bus,
the listen flip-flop is reset (U12-3 goes LO} when ACDS is

received, turning off the LISTENING indicator, inhibiting
the clock generator, and resetting the data sequencer, Note
that the interface clear (TFC) signal also resets the listen
flip-flop. The IFC signal is used by the controller to ter-
minate activity on the bus,

4-27  Clock Generator

4-28 The clock generator is enabted when the listen
flip-flop is set (U12-3 is HI} and the HP-1B is in the data
mode (ATN is Hl}. When enabled, the clock generator
produces a clock pulse {approximataly 4usec wide) on the
leading edge of the ACDS signal received from the acceptor
handshake circuit. The clock pulse gates the data storage

the appropriate storage latch {see paragraph 4-32).
4-29  isolators

4-30  Data bits DIOT-DIO4, the sequencer clock signal,
and the sequencer reset signal are applied through inverter
drivers {U13, U14} to photo-isolators (15, U116, U17).

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

up to 600Vde isolation is provided between the HP-IB data
input lines and the BOB01TA output terminals. Each dual
isolator 1C package contains a pair of light emitting diodes
and integrated photon detectors. The isolated DI01-DI04
data bits are routed to the appropriate data 1 storage latches
while the isolated clock and reset signals are sent to the data
storage seguencar.

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
foltowed by the three magnitude characters. Each character,
bits DI04 {MSB) — DIOT {LSB}, is transferred into data
storage 1 during the accompanying 3-wire handshake cycle,
After the fourth character is transferred into data storage 1,
all four characters {data word} are automatically ioaded into
the data storage 2 latches, The timing sequence for the data
word transfer is provided in Figure 4-3.

4-33 The leading edge of each ACDS pulse generates a
clock pulse which gates the data storage sequencer. Initially,
the data shift register ({25} i the data storage sequencer
is reset and the data input {U25-7) is a H1 level. The timing
sequence that occurs during the transfer of a data word is
described below (Refer to Figure 4-3).

a. Cycle 1. The first clock pulse produces a negative



MAGNITUDE
;
RANGE MSD LSD
1 OR 2 0-9
DATA 3-Ic! 0104 mm D{CW mm Bic4 - Do
LINES R NC.t |icrar NO.2 {1 CHAR NO. 3 |l CHAR NO 4
-l
DATA WORD

ACDS H'J I__ LJ L
(AR ]

| i

| i
CLOCK
TP2
AR5 ) ;

! L |
DATA [ i
(AIuEs-7) 3 ; ]

! i i

i | |

1

AR NO | INTO DATA STORAGE 1

i I

@ I I
{AtU25-5)

t

{

H
it i
{AH2T-8) LOAD FH

|

t

:

i

|
f
b
£
¢
i
|
|
j
1 J
t
|
|
i
i
1
i
i3

{
|
; H
: o poen LOAD CHAR NOZ INTO
i [ oaTa sToRAGE | |
L2 ] | I |
(AlIZ4-4) | ﬂ I i
! : | i ;
| 3 I E ;
I £ i
Q2 ! i | i i
(ARIZ5~4) | ; ;
; | —l e LOAD CHAR NO' 3 INTO
] f ] DATA STORAGE !
L3 | 1 ; I
AU 24-3) ; i .
| E | |
; : \ I
a3 f ! ‘ [
{ATUZ5-3) i : i I ' | |
T b | H
| 1LOAD GHAR NO 4 INTO —-ef o :
| |mm STORAGE 1 | i
e _| i s
2e-10 | ! E ;
| T : ;
| LOAD GATA WORD (4 cmmcrzas) INTO -[ E~ |
| DATA STORAGE 2 i |
Q5 | i i | | ;
TPE L ; $ +
wuzs0) 1 ; | ( E
AESET | ! ‘t |
(muE-g) | ! ! /\ 5
l : E T
; i |
o (7 SEC = 72 SEC - (74 SEC- a-sww,‘sec
LHS CYCLE K CYCLE  HS cm_s HS CYCLE ‘
2 4
68uSEC {

Figure 4-3. Data Word Transfer, Timing Diagram

pulse (L1} at U27-6. The trailing edge of L1 loads the range
character into data storage 1 (U268, J/K flip-flop). The
trailing edge of the first clock pulse transters the data input
(U257} into the shift register causing Q1 {U25-5) to go M,
With 01 HI, the 1.2 AND gate {U24-6) is enabled. Also
with QT HI, the data input (U25-7) goes LO.

5. Cycie 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
lateh}). The trailing edge of the second clock pulses causes
U25 to shift {Q1 goes L.O, Q2 goes HI}. With Q2 HI, the
data input {U25-7) remains LO and the L3 AND gate
(U24-1) is enabled.

4-5

c. Cycle 3. The third clock puise produces a positive
puise L3 at U24-3, While L3 is HI, the second magnitude
character is transferred into data storage 1 {U1SG, four bit
latch}. The trailing edge of the third clock puise shifts U250
{02 goes L.O, O3 goes HI). With Q3 H1, data input remains
LO and the L4 AND gate (LJ24-13} is enabled.

d. Cycle 4. The fourth ctock pulse produces a positive
pulse L4 at U24-11. While L4 is H1, the third magnitude
character is transferred into storage level 1 {J20, four bit
fatch). The trailing edge of the fourth clock pulse shifts
U25 {Q3 goes LO, 04 goes HiJ. When Q4 goes Hi, the
range character and the three magnitude 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 signat is significant only when power is initially
applied and the first data word is loaded, see paragraph 4-51},
The O4 output is fed back to the shift register input (U25-6)
through OR gate U28 and delay circuit {C10, R22) resetting
the shift register {Q1-04 outputs go LO}. For this condition,
the data input {U25-7) is HI initializing the shift register
for the next data word transfer.

4-34 The range latch output (U26-14) is LO if high
range was programmed and H1 if fow range was programmed.
The range otitput 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 programmed in BCD. Each 4-bit
storage latch contains a number {8-9}. Thus, the three
latches can provide an output from BG@-999. The latch
outputs are connacted 1o the DAC input in the proper

order {i. ., U21 contains the most significant bits, etc]. The
date storage 2 cutputs are retained untit a new data word is
transferred from the bus.

4.36 Digital-to-Analog Converter (DAC) and I/V
Converter

4-37 The DAC (U298} converts the 12-bit BCD input
{3-magnitude digits) into an output current. The DAC
output range, 0-2mA {nominal}, corresponds to @ BCD

input rangs of 899-999. 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 1o
pins 10 (10V SPAN R) and 8 (BIPOLAR OFFSET IN)

of U29 to obtain 8 U30 output range from 0 to +2.5V (nom-
inal). In the BIPOLAR mode, the output of U30 is con-
nected to U29-10, however, U29-8 (BIPOLAR OFFSET IN)
is connected to the DACT internal reference (U29-4} through
R24. For these connections, the current-to-voltage convertey




(U30) provides a bipolar ourput 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 resistors R45, R49,
and/or Rb2,

4-38  Output Amplifier

4-39 The output amplifier is comprised of a range
amptifier stage {operational amplifier U31}, voitage gain
stages (Q3, Q4), and complementary emitter Tollower stages
{010, 011}, The gain of the amplifier is determined by

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 + RB6) + RBE2. In the high
range, the amplifier provides a 0 to +9.99V output {unipolar
mode} or a —10V to +8.98V output {bipolar mode).

4-41 When low range is programmed, the gain of the
ampiifier is equat to — (R2 + R56) + (R45 + R49 + RE2),
Ir: the low range, the amplifier’s unipolar or bipolar output
is cne tenth of the corresponding high range output.
Variable resistor R49 allows a tow range gain adjustment
while the front panel D/A FULL SCALE ADJUST control
(R2) allows setting the maximum rated 59501A output
{£5%} in the high and fow ranges.

4-42 Transistor siages Q3 and 04 provide a voltage gain
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

Al and A2, Output current up to 10mA is availabte 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
raspect to v , load current will flow through the Q10
stage.

4-43 Diodes CR9 and CR11 protect the output amplifier
it an external voltage exceeding 25V (nominal) is connected
between the AT and A2 terminals. I an excessive negative
voltage is applied, CRY wil! clamp the output to —25Y
{nom.). 1f an excessive positive voltage is applied, CR11

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, O6) receives the RANGE signal level
from range fatch U28-14. A LO signal level specifies high
range while a Hi signal level specifies low range.

4-46 If a L.O level is received, transistor G6 is turned-
off causing FET Qb to conduct. The FET is used as a
switch which has a very low on resistance and a very high
off resistance. While conducting, Q5 couples the cutput of
U320 to the input of 31 via range resistor R52 (R45 and
R49 are bypassed).

4-47 If a HI level is received, transistor O6 is turned-on
causing 05 to turn-off. For this condition, the output of
U30 is coupled to the input of U31 through range resistors
R45, R49, and RB2.

4-48 The spike suppressor eircuit {in conjunction with
range amplifier U371} suppresses voltage spikes that occur
when the range switch is turned on or off. Voltage limiting
dicdes CR& and CR10 {Schottky's} protect U371 from
excessive input voltages.

4-49  Turmn-On/Turn-Off Control

4-50 The turn-on/turn-off 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
tow fevel when power is turned on or off.

4-51 Before power is turned-on, range amplifier U371 is
shunted by FET Q8, the output of amplifier stage 04 is
clamped at a low level by FET Q7, and FET Q8 clamps the
output of the Q10 and Q11 stages 1o ground, When power

is turned-on, the Vdd supply voltage {junction R27 and R28)}
resets LJ25 (U25-13 goes LO}, turning on Q1. With QT turned-
on, FET's Q7, 08, and Q9 continue to conduct to maintain
the initial conditions {low-level output). Note that when power
is turned-on, there is a detay before the —15V supply voltage
is available, consequently, Q2 is turned off at initial power
turn-on. After the delay, Q2 turns-on removing the reset
condition at U25. When the first data word is toaded 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, 08, and Q9 cutoff allowing the output amplifier to
provide an output determined by the programmed dats

word.

4-52 At turn-off, the —~15V supply voltage decays faster
than the +15V and Vdd supply voltages. When the —15V
supply decays sufficiently, U25 is reset {LU25-13 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.

4-53 Bias Voltages

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




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

4-55 Ac power is applied through the power module and
power transformer T1 to two full-wave bridge rectifiers.
fntegrated circuit U32 receives its raw {unregulated) dc from
full-wave rectifier (CR14-16) and filter (€27, C28). 1C U32
provides a regulated +5V output, with respect to data
CoOmmon v for all TTL logic circuits on the data common
side of the photo-isolators.

4-7

4-56 Integrated circuit U233 receives its raw {unregulated}
de from fuli-wave rectifier {CR19-CR22Y and filer (C31-C34).
Note that the —15 and +16V unreguiated outputs (+25Y and
-28Y, noeminal} are also applied to voltage protection diodes
CRS and CR11 {see paragraph 4-43). iC U33 provides
regulated 18V outputs with respect to W , for the DAC
and the analog amplifier circuits.

4-57 The Vdd bias supply (Q3) develops its output from
the +15V supply. Vdd {(+5V), referenced to V , is distri-
huted to all CMOS logic circuits on the W side of the
photo-isolators. Note that power supply ground V and
output ground V are connected together,







SECTION V
MAINTENANCE

5.1 INTRODUCTION

5-2 This section contains checkout, troubleshooting,
repair and replacement, and adjustment procedures for the
53501A. The checkout procedures verify that the 59501A
circuitry is operating properly by checking that it can be
programmed by an HP-18 controller and that it is properly
adjusted. The troubleshooting procedures are performed if
a matfunction occurs while performing the checkout pro-
cedures or during normal operations.

5-3 TEST EQUIPMENT REQUIRED

5.4 The controller {e. g., 9825A or 9830A calculatar),
equipped with the appropriate bus interface card, provides
alt of the signal inputs necessary for checking and troubie-

shooting the BO501A  The additional instruments required
for troubleshooting are listed in Table 5-1.

b-5 If available, Bus Systerm Analyzer HP Model 59401A

can be used in place of the calculator when checking or

troubleshooting the B9501A. The 53401A provides talker,
listener, and controlier modes of operation. The operating
speed of the b9401A varies from one character at a fime in

is initialty received, If a malfunction is detected during
checkout, the procedures determine whether adjustment
or troubleshooting is required, The procedures in Figure
5-1 provide the following checks:

1. Output voltage is held near OV when power is applied.

2. Listen logic is enabled when the B9501A's listen
address is received.

3. Listen logic is disabled when the interface clear (1FC)
signal is received.

4. Unipolar mode — zerc output programeming accuracy.

5. Unipolar mode — full scale programming accuracy.

6. Bipolar made — full scale programming aceuracy.

7. Listen logic is disabled when the ""Unlister” command
is received.

5-8 The checkout procedures are performed with the
53501 A connected to the HP-1B along with a controiler,
The 539501 A’ address switches are set to “&' and a DVM

is connected between the A1 and A2 output terminats.
Connect the DVM common lead to the Al output terminal.

5-9 TROUBLESHOOTING

the halt mode, to two characters per second in the slow 510 The troubleshooting procedures {Figures 5-2 through

mode, and full HP-18 speed in the fast mode. Thus, the
59401A can be used 1o exercise the 58501 A circuitry allow-

B-4} assume that the controtler is operating properly and that
a malfunction exists in the 59501 A, Before sttempting to

troubleshoot the bO501A, ensure that the fault was not caused
by a programming error. Also, it is recommended that the
reader review the circuit descriptions pravided in Section 1V,
A good understanding of circuit operation will aid in
troubleshooting. In order to troubleshoot the B9501A, the
bottam cover must be removed.

ing one character at a time to be transferred and checked.
5.6 CHECKOUT PROCEDURES

57 The procedures given in the flow chart of Figure
5-1 can be used to check operation of the 59501 A when it

Table 5-1. Test Equipment Required

Type Characteristics Use Recommended Model
Digitat Voltmeter | Accuracy: 20.004% Precision dc voltage measurements HP Mode! 3455A or 3480A
Oscilloscope Bandwidth: dc to 50MHz Adjust zero output accuracy. Check HP Model 180C with 1803A
handshake cycle timing. CMOS logic and 1821A plug-ins.
circuit troubleshooting.
Logic Probe impedance: 2582, Trigger TTL logic circuit troubleshooting. HP 10525T
Thresh: 2.0V and 0.8V (hom}
Min. Puise Width: 10nsec.
TTL/CMOS TTL/CMOS logic circuit HP 545A
Logic Probe troubleshooting

5-1




POWER Y

LISTEN LOEI -

IR AR MOOE

ZERE PROGRAM- )

MINE RECURECY
(HISH AN 20w
RANGES }

FOINTR 0 THE
it CY

AGE Ny i READING
OR (M

SHECE QUTPUT vt

PR'JCRAM HRHCIA
"LISTEN CHECK

% HTENING RBICA
R

*SEND INTERFACE

CLERR (IFC) SIGNAL
CHECK "ISTENING"
ENDHCATOR

S SEND
BATA WORD © 2000

CHECK Vg ON BV

ey < Imv 2

SEND BATA WORD
" 10B8" CHECK vy
ON OVM

v
T s

NC

MWEFAEL
HOOTING

(FIG &2

# PRESS "STUS'KEY Ob 9820,

Chiu STORS R TRESET S ek 08

S8RBA CALLUL ATOR

PERFORM [AGITAL
CIRCINTS TROURLE
SHOUTING {#iG
B %)

SET "ZERG ADUSTY
ON 5250{8 FOR A
DVM RE ADING LESS
THAN fmY

T ——————

SEY "ZERD ADJUST "
EOR A FEADING 1£55
THAN Cdmv ON DVM
RECHECK HIGH RANGE
ZERD ' 2p00" i D
SIAED

0

UNIPOLAR MOGE
FULL SCALE FRTD
GEAMMBING AUCU-
AACY (HIGH anD
LOW RANGES )

HIECL AR ML
Fidd SCALE FRO- -
GRAMMING 4CCH-
Il g

UNLISTEN
DECORER

SEN,

3 GATA WCRE

¥
SET C LA FULL SCALE]
ADSEST " FOR &
DVR READING OF
995V 1 Imy

PERFLAM ADJIST
MENT PROCEDUMAS
(PARA 5- B0 F AD-

CVE RALE TR')E;F
SHIGT NG (FIG 57

[y

SEND CATA WORD

8" CHECK Wy

SR50LA
EN
£MNING

END OF TEST

0- Iﬁ\ N
b"m

-l 1 lmd

SET'DAR FULL SCALE
ADJUST™ FOR By
READING OF 398V

LAy,

]

PERFORM £18IT0E
CIRCTS TROUELE -
SHOOTING {Fi6
5-33

{PARE 5-19). F PRO
i ] CECURES DO RAT
WK, BIPCLAR /UINS-)
POLAR SWITCHOH
BAC LAU2GHS PROG-
ABLY DEFECTIVE

Figure 8-1. Checkout Procedures, Flow Chart




FLY VOLTAGH
SCHEMETIC Sgp 1)

ASG ETED WHTH -
CORREDT BIAS BUF- L
£

DML CIRCULTS
DEFECTIVE {5
Fi 31

H T 59’\{‘34':‘ AN CON
TROLLER TO HE-18, 5
SO5CIA MODE SWITCH 10 “UNI
PGf ARY AND ARPLY PINER 70
SEOIA JHECK Bing ‘;UPILY
CLTAGES 0N THE Al
CONNECT METER LEADS CN AL

BOARS & INHCETES SELOW

EF

£ 2EVRC

}
“ M/ ok
.>,,w i <4\L X

TES YES

JSEE SCHEM

ENT BETWEE
D‘R\MJ\P" WNDINGS
GEPOWER AFMR T

SEeit

NG

CHELE OUTFUT W
KGE (V) BETWEEN
ALL-)ANE RTETS
TERMINALS, (08~
NELT METER CO#
MGN TS &f

PRE ‘:E?&‘T 4

SHECK LISTENSG
INDIGATOR AND MEA
SURE YDLTAGE IVg
BUTWEEN 410
A AR

DGITAL CRCUITS
OEFECTIVE [SEE  f

Fig 5 2)

O

vaawli

\{%q

A _N,\ e e HIVE

/')\ " el op aine
1 INE ENE N GE1 R AIRY
&N B }“ ‘I DEFECTHVE
Iﬁ

CrEnk LEV
)
RESFECT TO 5

aT

AJPE DEFECTIVE ]

NG

TURN O /OFF CiR
GUIT DEFECTIVE
ARG G 07 - )

CHECK  VOLYAGE.
Hvpagt BETWEEN

F'TVC)';F‘AM SROA TO

CHECK FFANGE $IG-

NAL AT AIlE - 14 e
WTH FESFECT 1O
i ves

LHEELE S
B LEVEL %

o]

KD O

SWITCH AlLS,
FECTIVE

AUB0 PROBABLY
DEFECTIVE

CHEZE VOLTAGE BE-
TWEEN AILU3G NS
2 AND

//\\
ey o

YET

AFUP“ PROEAELY
OEFECFIVE

LTEIRTIEN:

Q9 DEFECTIVE

A6 AND Y

(CORMEN]

DIGHTAL CIRCUITS
DEFECTIVE {5EE
Fi5 5B

CHECK VOLTAGE A7
AIUBI-G WiTef RE-
SPECT TO
(CORMMON)

Al OR Q4
DEFECTIVE

o J\‘U?'

CHECK LEVEL AT
1% wiTH &2

T3

L] N}

CHELK 0LTAGE BE-
TWEEN GATE il
PUT TO AIGT AND
T ICOMMEN)

Aln| O g2
DEFECTINE

CHECK VOLTAGE &T
CULLECTOR OF AlQ4
WITH RESFECT TO

T LGOMNON

AICRZ - CFS, RO,
CRI1LG 0 OR 2
DEFECTIVE

Figure 5-2. Overall Troubleshooting Procedures, Flow Chart

5-3




Pf)wfﬁ’n [rloFy

APPLY POWER TO S801A AND)
TURN ON CORTRCLUER. MAKE
THE FOLLOWING CHECKS WiTh
LOG’C SROBE. CONNECT PROBE
COMMON T3 77 (BUS COMMON?

CHECK TURN-ON
PRESET CIRCUFT
AIGIE, U5

KRG a7, uze or
UZ5 DEFECTIVE,

M3 Fajue? ok Uzs
T DEFECTIVE
N.C.! REFLACE ARs

AIUIZ, UG OR G| NG
LEFECTIVE

DATA -
SEOUENCER l

CONNECT JUMP
ER BETWEEN

CULLECTOR OF
Q8 RHD

Tyes
PROGRAM "UN- [—_——
LISTEN" C'\.MM»DNCL DEFECT IVE REPLACE AlUIZE
Wm
. Yes " USTEN RENOVE JUMPER ]
AQ4 DEFECTIVE » EMOVE | CHECK THAT LEVELS)
- Wo me ol ﬁ:[{;;:ﬁ;% A G DUTPUTS oF
. - AIUES, U2Z , BT
Tno TvEs g&iﬁ&é’ﬁm&m‘ UZ3 ARE A5 FOI.-
X L Lo :
W O HE
Wi O ETER | [Rereareony o] RO Piy  LEVEL
COMBMAND CONTEN- GRAM THE 595014 SPECT TO7 ) US- o o
LOUSLY PROGRAM- O ULISTEN " NG [06G LOGIC PROBE, I @ -‘
MET: MAKE THE SEND (245" il ! o
FOLY OWING 2 oo
LNLISTEN | CHECKS f [RE] CHECK THAT,
DECUDER no [CHECK ACCESTOR LEVELS AT D OUT-
i HANDSHAKE (FIG BUTS OF ARJIE,
" g i 5 41 UI9 AHD U0 ARE
- P ~Tlss A5 FOLLOWS
CHECK AR Wb T AGO 53 .S e L
| LISTEN SORAECT 4 Bio
YES Vs rrus 1B 1 tHe
,,,,, Ai04 DEFECTIVE YES 3 tiHh
- 5 R
e Rue e - PROGR &M S2E01A 2 hat
' TO LISTEN ANB: T
SEND " zeRE" :
e NGyl MUz DEFECTIVE
HUT OR IO oare
DEFECTIVE STORAGE
cLore
GEN ]
- AL UZ, UG DR
cHEC A Ut | T T DEFECTIVE UZ3 AT APPLICABLE
o [ADORESS SWITCHES) NG
— Tever aT™ NO I1SET MiCORRECTLY . FEFLACE AZE.
UZ SR U3 D oF AUz OR U2
SEFECTIVE DEFECTIVE
oL ‘i
:ﬁgﬁuﬁ’ CHECH THAT
N — LEVELS AT © OUT-
JIPT NO reCTIv PUTS OF AlLj2I,
DEFECTIVE e — Ui AND UZ3
i ARE. 4 FOLLDWS!
WONY AND CONTINUE CHECK THAT
CHECKS AS FOLLOWS LEVELS AT 0 T,
USING SCOPE. PUTS OF ANIE,
15I9. AND U2O
NO IARE AS FOLLOWS:

. PN LEVEL
——{REPLACE MUIS s I{H
12 & Loy

YES

3oonm
R
ISEE AFDRS REFLACE AlUlG RECLACE DEFED-
e HO YIVE Aluss,LI9
DR UZD AS AF
PLICABLE

p’ £3

REPLACE DEFES-
FivE Alu2h g2z
OR 123 AS 4FPLX
ABLE

REPLACE AliptT

TEST

Figure 5-3. Digital Circuits Troubleshooting, Flow Chart

5-4




WARNING

Exercise extreme caution when
working on energized circuits.

5-11 Overafl Troubleshooting. The overall troubleshoot-
ing pracedures given in Figure 52 isolate a malfunction to
the anztog or digital sections of the BO50TA. Analog circuit
malfunctions are isolated to the component tevel, Addi-
tional troubleshooting flow charts (Figures 53 and 5-4)

are provided for digital circuit malfunctions.

512 The procedures given in Figure 5-2 first check the
bias supply voltages to ensure that these voltages are correct
nefore continuing with the troubleshooting. If the supply
voltages are correct, the procedures continue to check ifa
malfunction is present in the analog or digital portions of
the BOB0T A, 1f a malfuncticn is not detected, review the
programming and aperating instructions provided in
Section 1|1 to check if the fault was caused by a program-
ming or operating error.

NOTE

TTL logic fevels (1 = true = 2V, @ = false < 0.8V)
are measured with respect to YV . CMOS logic
fevefs (1 = true = 3.8V, § = false << 1.5V] are
measured with respect to N/

513 Digital Circuits Troubleshooting. The digital
circuits troubleshooting procedures given in Figure 53
isolate a malfunction to components within the circuits
listed below or to the acceptor handshake circuit. A separ-
ate flow chart {Figure 5-4) is provided to troubleshoot
the acceptor handshake cireut. Figure 5-3 checks the
digital circuits in the foliowing sequence:

1. Power-on/preset
Listen logic
Unlisten decoder
Clock generator
Data input circuits
lsolators
Data seguencer
. Data storage

PN E O s W

514 Acceptor Handshake Troubleshooting. Figure 5-4
provides a static check of the acceptor handshake circuit.
However, it is possibie to have & condition where a faulty
eircuit wouid not be detected by performing these checks.,
I a timing problem is suspected, the acceptor handshake
circuit must be checked dynamically. A dynamic test can
be made by continucusly programming the B9501A to
"listen’” and observing the handshake signals en an oscillg-
scope. The handshake cycle timing relationships are
shown in Figure 4-2,

5-15 REPAIR AND REPLACEMENT

5-16 All components and wiring are accessible when the
top and bottom covers are removed. The component side
of the A1 board, the chassis mounted components, and the
front pane! 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, 1t
the cover, and pull it to the rear. The top cover is removed
in a similar manner.
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(amr-0 10V
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Figure 5-4. Acceptor Handshake Circuits Troubleshooting,
Flow Chart




517 REPLACEMENT PARTS

518 Section V1 of this manual contains a st of re-
placeable parts. If the part 10 be replaced does not have
a standard manufacturer’s part number, it is a special

part number and must be cbitained directly from Hewlett-
Packard.

519 ADJUSTMENT AND CALIBRATION

520 The BY501 A Is factory calibrated to operate
property regardiess of the mode selected {unipelar or
bipolar). The calibration procedures, described in para-
graphs 5-21 through 5-26, may be required after perform-
ing the checkout procedures, troublteshooting, or repair
and replacement, Once the unit is calibrated, the front
panel controls may be adjusted as required for unipolar
or bipolar operation {paragraphs 527 through 5-30).
£.21 Calibration

5-22 The calibration procedures must be performed
in the order in which they are presented in the following
paragraphs.

B-23 Test Setup.

a. Hemove the bottom cover to gain access to

the potentiometers on the A1 board (see Figure 7- 1.

b, Connect oscilloscope to the A1 and A2 output
terminals on rear of 59501A. Connect scope common to the
A1 terminal. Set Time/Div. to Tmsec/div and Voli/Div, to
tmV/em.

¢. Check that the address switches on the rear
of the BOBUT A are set to "&"™. £

d. Connect the 59501 A to an HP-1B controlier.

e. Apply power to BO501TA and controller. Allow
a 30-minute warmup.

5-24 Unipolar Mode - Zero Programming Accuracy.

To adjust the zero programming accuracy in the high and iow

output ranges, proceed as follows:

a. Set mode switch on rear of B9501A to
UNIPOLAR.

b. Program B9B01A to "Listen” and alternately
send data words "1000" {zero low range) and "2080" (zero
high range).

c. Adjust potentiometer ATR61 {unipotar zero
batance) Tor a straight line as indicated on the scope.

d. Remove scope and connect & DVM between
the A1 and AZ output terminals. Connect VM commaoen
o Al.

e. Send data word 2008’ to the 59501 A.

f. Adjust front panel ZERC ADJUST for a
reading of OV £TmV on DVM,

(o]

525 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)
to the BO50T A,

b. Adiust D/A FULL SCALE ADJUST for a
reading of +9.99V + TmV on DVM.

c. Send data word 71889" (low range full scale}
to the BO501A.

d. Adiust potentiometer A1R49 {fow range gain)
for a reading of 40.999V + 0. tmV on DVM.

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

5-26 Bipolar Mode — Zero Programming Accuracy. Use
the same test setup as described in paragraph 5-23.

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

b. Set mode switch on rear of BO501A to
BIPOLAR.

c. Program 59501 A 1o "Listen and alternately
send data words 1580 (0V, low range) and "' 2506
{0V, high range).

d. Adjust potentiometer ATR26 {(hipolar zero
balance) for a straight line as indicated on the scope.
5-27  Front Panel Adjustments
5-28 After the unit is calibrated, the front panel
controls are adjustec for unipolar or bipotar operation.
Note that the following procedures adjust the output of
the 59501 A when it is to be used as a DAC. 1 the BOB0TA
is to be used as a power supply pregrammer, follow the
catibration procedures provided in Section 11 {paragraphs
3-53 through 3-68.

5-29 Unipolar Mode. Use the same test setup as
paragraph b-23 except connect a DVM between the Al and
AZ output terminals. Connect the DVM common to the
AZ terminal.

a. Set mode switch to UNIPOLAR.

h. Program 59501A to ""Listen”. Send datz word
"2008" {high range zero} and adjust front panel ZERO

¢. Send data word 2089 {high range full scale)
and adjust front panel D/A FULL SCALE ADJUST for a
reading of +8.88V + TmV on DVM.
5-30 Bipolar Mode. Use same test setup as zbove.
a. Set mode switch to BIPOLAR.
h. Send data word "2800°" and adjust 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 +9.28V £1mV on DVM.
¢. Repeat steps b and c.




Tabie 68-3. Code List of Manufacturers

CODE MANUFACTURER ADDRESS CODE MANUFACTURER ADDRESS
167568 Deleo Radio Div. of Generat Motors 58730 Thomas and Betts Co.  Philadelphia, Pa.
Corp. Kokomo, ind. 61637 Union Carbide Corp. New York, N.Y.
17545 Atlantic Semiconductors, Ine. 63743 Ward Leonard Etectric Co.
Ashury Park, N.J, Mt. Vernon, N.Y,
17803 Fairchild Camera and Instrument Corp. 70863 Amperite Co. Inc. Union City, N.L
Mountain View, Calif. 70801 Beemer Engrg Co.
17870 Daven Div. Thomas A. Edison Industries Fort Washington, Pa.
McGraw Edison Co. Crange, N.J. 70063 Belden Corp. Chicago, 111,
18324 Signetics Corp. Sunnyvatle, Calif. 71218 Bud Radig, Inc. Wilioughby, Ohio
19315 Bendix Corp. The Navigation and 71279 Cambridge Thermionic Corp.
Controt Div. Teterboro, N.J. Cambridge, Mass.
19701 Electra/Midland Corp. . 71400 Bussmann Mfg., Div.of McGraw &
Mineral Weils, Texas Edison Co. St. Louis, Mo.
21520 Fansteel Metallurgical Corp. 71450 CTS Corp. Elkhart, Ind.
No. Chicago, Hil 71468 I.T.T. Cannon Electric Inc.
22229 Union Carbide Corp. Electronics Div. Los Angeles, Calif,
Mountzin View, Calif. 71590 Globe-Union Inc.
22753 UID Electronics Corp.  Hollywood, Fia. Milwaukee, Wis.
23936 Pamotor, Inc. Pampa, Texas 71700 General Cable Corp. Cornish
24446 General Etectric Co.  Schenectady, N.Y. Wire Co. Div. Wittiamstown, Mass.
244505 General Electric Co. 71707 Coto Coii Co. Inc. Providence, R.1.
Nela Park, Cieveland, Ohio 71744 Chicago Miniature Larmp Works
24655 General Radio Co.  West Concord, Mass. Chicago, [I1.
24681 LTV Eiectrosystems [nc. Memeor/Com- 71785 Cinch Mfg. Co. and Howard
ponents Operations  Huntingten, Ind. B. Jones Div. Chicago, ill.
26982 Dynaccol Mfg. Co. inc.  Saugerties, N.Y. 71984 Dow Corning Corp. Midiand, Mich.
27014 National Semiconductor Corp. 72136 Electro Motive Mfg, Co, Inc.
Santa Clara, Calif. Willimantic, Conn.
28480 Hewlett-Packard Co, Palo Alto, Calif. 72619 Dialight Corp. Brooklyn, N.Y .
28520 Heyman Mig. Co. Kenilworth, N.J. 725699 General Instrument Corp. Newark, N.J.
28875 IMC Magnetics Corp. Rochester, N.H, 72765 Drake Mig. Co. Harwood Heights, L.
31514 SAE Advance Packaging, Inc. 72087 Elastic Stop Nut Div. of
Santa Ana, Calif, Amerace Esna Corp. Union, N.J.
31827 Budwig Mfg. Co. Ramona, Caiif. 72982 Erie Technological Products
33173 G.E. Co. Tube Dept. Owensboro, Ky, Erie, Pa.
35434 Lectrohm, inc. Chicago, 1i. 73096 Hart Mfg, Co. Hartford, Conn.
37942 P.R. Mallory & Co. indianapolis, Ind. 73138 Beckman Instruments
42190 Muter Co. Chicago, I Fullerton, Calif.
43334 New Departure-Hyatt Bearings Div. 73168 Fenwal, Inc. Ashland, Mass.
General Motors Corp. 73293 Hughes Aircraft Co. Electron
Sandusky, Ohio Dynamics Div. Torrance, Calif.
44655 Ohmite Manufacturing Co. Skokie, HL 73445 Amperex Electronic
46384 Penn Engr. and Mfg. Corp. Hicksville, N.Y.
Doylestown, Pa. 735086 Bradley Semiconductor Corp.
47904 Polaroid Corp. Cambridge, Mass. New Haven, Conn.
40056 Raytheon Co. Lexington, Mass. 73559 Carling Elactric, ine. Hartford, Conn.
55026 Simpson Etectric Co. Div. of American 73734 Federat Screw Products, fnc.
Gage and Machine Co, Chicago, Hi. Chicago, lil.
56288 Sprague Electric Co. 74193 Heinemann Electric Co. Trenton, N.L
MNorth Adams, Mass. 74545 Hubbetl Harvey Inc. Bridgeport, Cons.
58474 Superior Electric Co. Bristol, Conn. 74868 Amphenot Corp. Amphenol RF Div.
58349 Syntron Div. of FMC Corp. BDanbury, Conn.
Homer City, Pa. 74970 E.F. Johnson Co. Waseca, Minn,
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Table 6-3. Code List of Manufacturers

CODE MANUFACTURER ADDRESS CODE MANUFACTURER ADDRESS
75042 IRC Div. of TRW, Inc. Philadelphia, Pa. 82866 Research Products Corp.  Madison, Wisc.
75183 "Howard B. Jones Div. of Cinch 82877 Rotron Inc. Woodstock, NY.

Mfg. Corp. New York, NY. 82893 Vector Electronie Co. Glendale, Calif.
75376 Kurz and Kasch, Inc. Dayton, Chic 83058 Carr Fastener Co. Cambridge, Mass.
75382 Kitka Electric Corp. Mt. Vernon, N.Y. 83188 Victory Engineering Springfietd, N
75915 Littlefuse, Inc Des Plaines, HI. 23298 Bendix Corp. Eatontown, N.J.
76381 Minnesota Mining and Mtg. Co. 83330 Herman H. Smith, Inc.  Brooklyn, N.Y,
St Paul, Minn. 833856 Central Screw Co. Chicago, il
76385 Minor Rubber Co Inc.  Bloomfield, N.J. 83501 Gavitt Wire and Cable  Brookfield, Mass.
76487 James Millen Mfg. Co. Inc. Maiden, Mass. 83508 Grant Pulley and Hardware Co.
76493 JW. Mitler Co Compton, Calif. West Nyack, N.Y.
76530 Cinch City of Industry, Calif. 83594 Burroughs Corp. Plainfield, N.J.
76854 Oak M#g. Co. Div. of Qak Electro/ 83836 U.S. Radium Corp. Morristown, N.J.
Netics Corp. Crystal Lake, HI. 83877 Yardeny Laboratories New York, N.Y.
77068 Bendix Corp., Electrodynamics Div. 84171 Arco Electronics, Inc.  Great Nack, N.Y.
No. Holiywood, Calif. 84411 TRW Capacitor Div. Ogallala, Neb.

77122 Palnut Co. Mountainside, N.J. 86684 RCA Corp. Harrison, N.J.
77147 Patton-MacGuyer Co. Providence, R.1. 56838 Rumme! Fibre Co. Newark, N.J.
77221 Phaostron Instrument and Electronic Co. 87034 Marco & Qak Industries  Anaheim, Calif.

South Pasadena, Calif. 87216 Philco Corp. Lansdaie, Pa.

77252 Phitadelphia Steel and Wire Corp. 87585 Stockwetl Rubber Co.  Philadelphia, Pa.

Phitadelphia, Pa. 87929 Tower-Olschan Corp.  Bridgeport, Conn.
77342 American Machine and Foundry Co. 88140 Cutler-Hammer Inc. Lincoln, i1
Princeton, Ind. 88245 Litton Precision Products Inc, USECO
77630 TRW Electronic Components Div. Van Nuys, Calif.
Camden, N.J. 90834 Gulton Industries Inc. Metuchen, N.J.
77764 Resistance Products Co.  Harrisburg, Pa. 90763 United-Car Inc. Chicago, 1.
78189 Hinois Tool Works inc. Elgin, HI. 91345 Milter Dial and Nameplate Co.

78452 Evericok Chicago, Inc. Chicago, 5. El Monte, Calif.
78488 Stackpole Carbon Co. St. Marys, Pa. 91418 Radio Materials Co. Chicago, [il.
78626 Stanwyck Winding Div. San Fernando 931506 Augat, Inc. Attleboro, Mass.

Electric Mfg. Co. Inc. Newburgh, N.Y. 91637 Dale Electranics, inc. Columbus, Neb.
785853 Tinnerman Products, inc. Cleveland, Ohio 91662 Eico Corp. Wiltow Grove, Pa.

78684 Stewart Stamping Corp. Yonkers, N.Y. 91929 Honeywell Inc. Freeport, .
79136 Waldes Kohinoor, Ine. LLC., NY. 92826 | Whitso, Inc. Schitler Pk., 1tl.
70307 Whitehead Metals [nc.  Mew York, N.Y. 93332 Sylvania Electric Prod. Woburn, Mass.
79727 Continental Wirt Etectronics Corp. 93410 Essex Wire Corp. Mansfield, Ohio

Phitadelphia, Pa. 94144 Raytheon Co. Quincy, Mass.

79863 Zierick Mig. Co. Mt. Kisco, N.Y. 94154 Wagner Electric Corp. Livingston, N.J.
80031 Mepco Morristown, N.J. 94222 1 Southco Inc. Lester, Pa.
80294 Bourns, ing Riverside, Calif. 95263 Leecraft Mfg. Co. Inc. LI1C, NY.
81042 Howard Industries Racine, Wisc. 063564 Methode Mfg. Co.  Rolling Meadows, 1l
81073 Gravyhitl, Inc. Lz Grange, 1. 85712 Bendix Corp. Frarklin, tnd.
81483 Internationat Rectifier E{ Segundo, Calif. 96987 Weekesser Co. Inc, _Chicago, Il
81761 Columbus Electronics Yonkers, N.Y, 96791 Amphenol Corp. Janesvilie, Wis.
82009 Goodyear Sundries & Mechanical Co. Inc. 97464 tndustrial Retaining Ring Co.

New Yark, N.Y. trvington, N.J.

82142 Airco Speer Electronic Components 97702 IMC Magnetics Corp. Westbury, N.Y.

) Du Bois, Pa. 88291 Sealectro Corp. Mamaroneck, N.Y.

82219 Syivania Electric Products Inc, 88410 ETC Inc. Cleveland, Ohio
Emporium, Pa. 98978 Internationai Electronic Research Corp.

82389 Switchcratft, Inc. Chicago, Iil. Burbank, Calif.
87647 Metals and Centrois inc. Attleboro, Mass. 89934 Renbrandt, Inc. Boston, Mass.

“Use Code 71785 assigned to Cinch Mig. Co., Chicago, I




Table 6-4. Replaceable Parts

REF. MFR. HP

DESIG. DESCRIPTION TQ.i MFR. PART NO. CODE PART NO. |RS

Al Main Board Assembly {See Note 1}
C1 fxd, cer. 1000pF, 1kV 1 CO678102E102Z526 656289 0150-0050 1
C2-5 fxd, cer. 0.01uF, 100V 11 28480 0150-0093 2
Cé fxd, mica. 500pF, 1%, 300V 1 DM15F801FO300WIC 72136 0140-0234 1
Cc7 fxd, cer, 0.01uF, 100V 28480 0150-0093
ce fxd, cer. 470pF, 10%, 1000WVde 1 DD-471 71580 0160-2496 1
C9, 10 fxd, mica, 91pF, 1%, 300V 2 28480 0160-0335 1
C11-15 fxd, cer. 0.0 pF, 100V 28480 0150-0093
C16,17 fxd, cer. 0.1uF, 65OV 5 BCBO8T-CML 56289 0150-0121% 1
C18 fxd, mica. 100pF, 10%, 500V 1 28480 0160-2006 1
C1g Not assigned
C20 fxd, mica. 30pF, 5%, bOOV 2 DM15E300J0500WVICR 72136 6140-0203 1
C21 fxd, mica. 390pF, 5%, 300V 1 DM15F381J0300WVICR 72136 0140-0200 1
c22 fxd, cer, 0.015uF, +80,--20%, 1kV 1 CO23B102M1532527 56289 0160-2477 H
C23 xd, cer. 1uF, 20%, 25V 2 BCZBUTOBX0025C5C 56289 0160-0127 1
Cc24 fxd, mica. 30pF, 5%, 00OV DM15E300J0500WVICR 72136 0140-0203
C25 fxd, cer. 1uF, 20%, 25V BCZBUT06X0025C5C 56289 0180-0127
C26 fxd, cer. 0.01uF, 100V 28480 0150-0093
c27 fxd, elect. 2000uF, 20V 1 28480 0180-2685 1
C28 txd, cer. 0.1uF, 5OV 5C5081-CML 56289 01580-0121
C29 fxd, elect. 22uF, 10%, 15V 1 1600226 X801582 56289 0180-0228 1
C30 fxd, elect. 1uF, 10%, 35V 2 150D105X3035A2 56289 0180-0291 1
C31, 32 fxd, elect. 180ufF, 50V 2 6720047 56289 0180-0634 1
C33, 34 fxd, cer. Q.1uF, BOV BCBO81-CML 56289 0150-0121
€35, 36 fxd, mica. 1500pF, 5%, 300WVdc 2 28480 0160-3068 | 1
C37,38 fxd, etect. 10uF, 10%, 20V 2 150D106X902082 56289 0180-0374 1
C3¢ fxd, efect. 1uF, 10%, 35V 150D105X803BA2 56289 0180-0291
C40 fxd, mica. 47pF, 5%, 500V 1 DM156E470J0500WVICR 72136 0140-0204 1
C41 fxd, mica. 56pF, 5%, 300V 1 DM15E560J0300WVICR 72136 0140-0191 1
CR1, 2 Diode, Si. 200mA, 75V 7 1NAT48 28480 1901-0050 3]
CR3 Stabistor 15V, 160mA 3 28480 1901-0460 3
CR4-7 Diode, 5i. 200mA, 75V 1N4148 28480 1901-0050
CR8 Diode, Schottky 28480 1801-0535 2
CR9 Dicde, power rectifier 10 28480 1801-0327 {10
CR10 Diode, Schottky 28480 1901-0635
CR11 Diode, power rectifier 28480 1601-0327
CR12,13 Stabistor 15V, 150mA 28480 1901-0460
CR14-17 Diode, power rectifier 28480 1001-0327
CR18 Diode, 5i. 200mA, 75V 1N4148 28480 1901-0050
CR19-22 Diode, power rectifier 28480 1801-0327
41 HP-{B connector, 24 pin microribbon 1 57-20240-2 71785 1261-3283 1
Ot S8 PNP Si, 2 28480 1853-0029 2
Q2 S8 NPN Si. 5 28480 1854-0071 )
Q3 SS PNP Si, 28480 1853-0092
Q4 SS NPN Si. 1 Z2N3417 03508 1854-0087 1
(]3] J-FET 4 2ZN4392 04713 1855-0386 4
Qs 53 NPN Si. 28480 1854-0071
Q7-9 JFET 2N4392 04713 1855-0386

Note 1: This assembly is designed for component level repair. Replacement assemblies cannot be supplied.
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Table 6-4.

Replaceable Parts

REF. MFR. HP

DESIG. DESCRIPTION TQ |MFR. PART NO. CODE PART NO. | RS
Q10 58 NPN 1 2N2222A 07263 1864-0477 1
an 58S PNP 1 2ZN2907 A 04713 18563-0281 1
Q12-14 55 NPN Si. 28480 1854-0071
R1 fxd, film 383, 1%, 1/8W 2 C4-1/8-TO-383R-F 24546 (0698-3446 1
R2, 3 xd, film 5.11k, 1%, 1/8W 2 €4-1/8-TO-6111-F 24548 0757-0438 1
R4 fxd, film 42.2k, 1%, 1/8W 3 C4-1/8-T0-4222-F 24548 0698-3450 1
Rb fxd, film 383 1%, 1/8W C4-1/8-TO-383R-F 24546 (698-3446
R6 fxd, fitm 47.5k, 1%, 1/8W i C4-1/8-T0O-4752-F 24546 0757-0457 1
R7 fxd, film 4.64k, 1%, 1/8W 1 C4-1/8-TO-4641-F 245486 (0698-3165 1
RS§, ¢ fxd, film 301, 1%, 1/8W 2 C4-1/8-TO-301R-F 24546 0757-0410 1
R1G-15 fxd, fitm 162, 1%, 1/8W 6 C4-1/8-TO-162R-F 24546 0757-0405 1
R16-21 fxd, film 4.12k, 1%, 1/8W 8 C4-1/8-TO-4121-F 24548 0698-3493 1
R22 fxd, film 16.2k, 1%, 1/8W 1 C4-1/8-TO-1622-F 24546 0757-0447 1
R23 fud, film 2.37k, 1%, 1/8W 1 C4-1/8-TO-2371-F 24546 0698-3150 1
R24, 25 fxd, film 10, 1%, 1/8W 4 C4-1/8-TO-10R0-F 24546 0757-0346 1
R26 var,, cermet, 20k, 10% 2 3006P-1-203 32987 2100-3307 1
R27 fxd, film 11.3k, 1%, 1/8W 1 C4-1/8-TO-1132-F 24546 06984121 1
R28 fxd, film 36.5k,1%, 1/8W 1 C4-1/8-TO-3652-F 24546 0757-0455 1
R29 fxd, fitm 19.6k, 1%, 1/8W 6 Ca-1/8TO1962-F 24546 0688-3157 1
R3O fxd, film 121k, 1%, 1/8W b C4-1/8-TO-1213-F 245486 0757-0467 1
R31 fxd, film 19.6k, 1%, 1/8W C4-1/8-TO-1962-F 24546 0698-3157
R32 fxd, film 51,1k, 1%, 1/8W 1 C4-1/8-TO-5112-F 24546 G757-0458 1
R33 fxd, film 1k, 1%, 1/8W 5 C4-1/8-TO-1001-F 24546 0757-0280 1
R34 fxd, film 200k, 1%, 1/8W 1 C4-1/8-TO-2003-F 24546 0757-0472 1
135 fxd, film 121k, 1%, 1/8W C4-1/870-1213-F 24546 0757-0467
R36 fxd, film 1k, 1%, 1/8W C4-1/8-TO-1001-F 24546 0757-0280
R37 fxd, film 121k, 1%, 1/8W C4-1/8-TO-1213-F 24546 0767-0467
R38 fxd, film 1.5k, 1%, 1/8W 1 C4-1/8-TO-1501-F 245486 0757-0427 1
R39 fxd, film 13.3k, 1%, 1/8W 2 |ca1/8TO9332.F 24546 | 07574089 | 1
R40 fxd, film 121k, 1%, 1/8W C4-1/8-TO-1213-F 24546 0757-0467
R41 fxd, film 30,1k, 1%, 1/8W C4-1/8-TO-3012-F 24546 07570453 1
R42 fxd, film 4.12k, 1%, 1/8W C4-1/8-TO-4121-F 24548 0698-3493
R43 fxd, film 13.3k, 1%, 1/8W C4-1/8-TO-1332-F 24546 0757-0289
R44 fxd, film 42.2%, 1%, 1/8W C4-1/8-TO-4222-F 24546 0698-3450
R4b fxd, film 133k, 1%, 1/8W 1 C4-1/8-T0-1333-F 24548 06986351 1
R46 xd, film 825 1%, 1/8W 1 C4-1/8-TO-825R-F 24546 0757-0421 1
R47 fxd, film 881k, 1%, 1/8W 1 C4-1/8-TO-8812-F 24548 0757-0461 1
R48 fxd, film 2.87k, 1%, 1/8W 1 C4-1/8-TO-2871-F 24546 0698-31561 1
R49 var., cermet. 5k, 10% 1 28480 1 21003308 | 1
Rb0 fxd, film 100k, 1%, 1/8W 1 C4-1/8-TO-1003-F 24546 0757-0465 H
R51 fxd, fitm 56.2k, 1%, 1/8W 1 C4-1/8-TO-5622-F 24546 07567-0450 1
Rb62 fxd, ww, 18k, 0.1% 1 28480 08110617 H
Rb3 fxd, film 19.6k, 1%, 1/8W C4-1/8-TO-1962-F 24546 0698-3157
R54 fxd, fitm 4.12k, 1%, 1/8W C4-1/8-TO-4121-F 24546 0698-3493
RE5 fxd, film 121k, 1%, 1/8W C4-1/8-TO-1213-F 24546 0757-0467
R5G fxd, fitm b6k, 1%, 1/8W 1 C4-1/8-TO-5603-F 24546 0698~7666_ 1
R&7 fxd, fitm 68.1, 1%, 1/8W 2 C4-1/8-TO-68R1-F 24546 0757-0397 i
R58, b8 fxd, film 1k, 1%, 1/8W C4-1/8-TC-1001-F 24546 0757-0280
RBG- fxd, fiim 19.6k, 1%, 1/8W C4-1/8-TO-1962-F 24546 0698-3157
Re1 var., cermet, 20k, 10% 3006P-1-203 32997 2100-3307
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Table 6-4,

Replaceable Parts

REF. MFR. HP
DESIG. DESCRIPTION TG.] MFR. PART NO. CODBE PART NO. RS

RG2 fxd, film 8.1, 1%, 1/8W C4-1/870-68R1-F 24546 0757-0397

R63 fxd, film 42.2k, 1%, 1/8W C4-1/8-TO-4222-F 24546 0698-3450

R64 fxd, fitm 19.6k, 1%, 1/8W C4-1/8-TO-1062-F 245486 0698-3157

RE5 fxd, film 484k, 1%, 1/8W 1 €4-1/8-TO-4643-F 24546 (698-3260 1

R&6, 67 fxd, film 475, 1%, 1/8W Z C4-1/8-475R-F 24546 0757-0415 1

R68 fxd, fitm 19.6k, 1%, 1/8W C4-1/8-TO-1962-F 24546 0698-3157

R6Y9 fxd, fiim 20k, 1%, 1/8W 1 C4-1/8-TO-2002-F 24546 0757-0449 1

R70 fxd, fitm 1k, 1%, 1/8W C4-1/8-TO-1001-F 24546 0757-0280

R71,72 fxd, fitm 10, 1%, 1/8W C4-1/8TO-10R0-F 24546 0757-0346

R73 fxd, fitm 931k, 1%, 1/8W 1 C4-1/8-TO-8311-F 24546 (0698-0064 1

R74 fxd, fitm 5.62k, 1%, 1/8W 1 C4-1/8-TO-5621-F 24546 0757-0200 1

R75 xd, film 21.5k, 1%, 1/8W 1 C4-1/8-T0O-2162-F 24546 0757-0199 1

R76 fxd, ww 3.32k, 1%, 1W 1 RO1TA-1-332%1-F 91637 0811-1959 1

R77 ixd, ww 100k, 5%, 10W 1 28480 0811-3029 1

R78 fxd, film 4.75k, 1%, 1/8W 1 C4-1/8-TO-4751-F 24546 0757-0437

R79 fxd, film 15k, 1%, 1/8W 1 C4-1/8TO-1502-F 24546 0757-0446

R80 fxd, film 442k, 1%, 1/8W 1 C4-1/8-T0-4423-F 0698-3450 | 1

81 Address switch 1 28480 31011973 1

1

TB1 Barrier block 6-terminal 1 28480 0360-1833 1

ut, 2 Hex Schmitt Trig. Inverter [IC 2 SN74L514N 01295 1820-1416 2

u3 Digital comparator, IC 1 93L24DC 07263 1820-0904 1

U4 8-input Positive - NAND Gate, IC 1 SN74LS30N 01295 1820-1207 1

Us Quad-2 Input Positive NAND Buffer, 1 SN7438N 01285 1820-0621 1
Open Coll. I1C

us Tripte 3-Input Positive NOR Gate 1 SN74L827N 01295 1820-1206 1

U7 Hex Inverter, I1C 3 SN741LS04N 01265 1820-1199 3

ug Quad 2-Input Positive NAND Gate, 1C {3 SN74LS00N 01295 1820-1197 3

ug Dual 4-Input NAND Gate, IC 1 SN74LSON 01295 1820-1204 1

uto Quad 2-Input Positive - NAND Gate, 1C SN741L.500N 012056 1820-1197

Ut Dual Monostable Multivibrator with 1 SN74LS221N 01295 1820-1437 1
Schmitt Trig. Inputs IC

Utz Quad Z-Input Positive - NAND Gate, IC SN741L500N 01295 1820-1197

u13, 14 Hex lnverter, IC SN74LS04N 01205 1820-1188

U15-17 Dual High Speed Optically Coupled 3 28480 1990-0608 3
fsolators

U18-23 COS/MOS Quad Clocked "D’ Latch, IC| 6 CD4AD42AY 02735 1820-1540 | 6

u24 COS/MOS Quad 2-Input AND Gate, 1C 11 CD40818Y 027356 1820-1486 1

u2s COS/MOS Dual 4-Stage Static Shift 1 CD401GAE 02735 1820-0976 1
Reg., IC

u26 COS/MOS Dual J-K F/F, IC 1 CD4027 Ak 02735 1820-0938 1

u27 COS/MOS Hex inverter, [C 1 CD40GIBY 027356 1820-1404 1

u28 COS/MOS Triple 3-Input OR Gate, 1C |1 CDh4075BY 02735 1820-1405 1

129 12-Bit D/A Converter, IC 1 28480 1820-1856 1

u30 Operational Amplifier, IC 1 L M301AH 27014 1820-0223 1

U3l Operational Amplifier, 1C 1 LM308 27014 1826-0172 1

u32 5V Regulator, 1C 1 MC7805C 04713 1826-0144 1

u33 Dual £15V Reg. IC 1 MC1468 04713 1826-0140 1

VR1 Diode, zener 124V, 5% H 28480 1902-3185 1

VR2 Diode, zener 16.2V, 5% 1 28480 1902-0184 1
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Table 6-4.

Replaceable Parts

REF. MFR, HP
DESIG. DESCRIPTION TQ.} MFR. PART NO. CODE PART NO. RS
Z1, 2 Resistor Nerwork, 3k/6.2k, 5%,.02W 2 216C 562849 1810-0136 1
23 Resistor Network, 4.7k, 5%, 0.15W 1 200C-1868-CRR hG280 1810-0125 1
Front Panel — Electrical
0S1,2 tndicator, Light Emitting Diode 2 1980-0621 1
(LISTENING, POWER ON}
R1-3 var. (10-turn} ww, 10k, +5%, 2W 3 28480 2100-3624 | 1
ZERO ADJUST (R1), D/A FULL
SCALE ADJUST {R2), POWER
SUPPLY FULL SCALE FINE
ADJUST {R3)
R4 var. (10-turn) ww, 100k, £5%, 2W 1 28480 2100-3623 | 1
{POWER SUPPLY FULL SCALE
COARSE ADJUST)
Power Madule {includes voltage
selection PC board and fuse)
C1 fxd, metzlized paper, 0.1uF, 20%, 1 28480 0160-4065 1
250V {connected hetween power
moduie terminals B and F}
F1 Line Fuse, 125mAT (100/120Vac 1 MDL 1/8 71400 2100-0318 | 1
operation)
Chassis — Electrical
Caz fxd, cer. 0.02uF, 20%, 2kV 1 28480 0160-2668
§2 Unipolar/Bipolar Switch 1 28480 3101-1209 | 1
T1 Power Transformer 1 28480 59501-80090 | 1
J2 Connector J2 (B-pin} 1 28480 1251-4654
Mechanicat
IC Socket, 14-pin {Address Switch St} | 1 28480 1200-0485
Front Panel 1 28480 59501-00001
Sub-Front Panel 1 28480 59501-00002
Rear Panel 1 28480 59501-00003
Standoff, potentiometers (R1-RB4) 4 28480 50501-20001
Side Trim 2 28480 5001-0438
Frame, front 1 28480 5020-8813
Foot, 1/2 module 4 28480 5040-720%
Trim strip 1 28480 5040-7203
Top cover 1 28480 5040-7208
Bottom cover 1 28480 5040-7209
Side cover 2 28480 5040-7212
PC hoard guide 6 28480 5040-7861
Heatsink {A1U32) 1 28480 1205-0282
Ctip, LED mount {DS1, 2} 2 28480 1400-0547
Retainer ring 2 28480 1400-0540
Header Assy. 2 28480 5060-0458
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Table 6-4, Replaceabte Parts

REF. MFR. HP
DESIG. DESCRIPTION MFR. PART NO. CODE PART NO. |RS

—
o

Switch, bracket {52}
Switch, spacer

Switch, shaft

Barrier block, cover
Barrier block, guard
Standoff
Knob,pushbutten (52)
Transformer bracket, left
Transformer bracket, right
Bezel, pushbutton knab

28480 | 59501-00006
28480 1830-23201
28480 59501-20004
28480 59501-20002
28480 59501-20003
28480 0380-0091
28480 0370-0970
28480 59501-00004
28480 59501-000065
28480 0370-0451

T S S S o T .

Miscelianeous

Line fuse, 62.5mAT (220/240Vac

operation} 1 MDL-1/16 71400 2110-0311
floater pad 28480 9211-1913
packing carton 28480 @220-2090

Line cord — One supplied according
to the user’s location, as follows:

U. S., Canada, Japan, ltaly and Spain 28480 8120-0060
United Kingdom 28480 8120-1351
East/West Europe, U, A. R, 28480 8120-1689
Austratia, New Zesland 28480 8120-1369
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SECTION Vil
CIRCUIT DIAGRAMS AND COMPONENT LOCATION DIAGRAMS

7-1 INTRODUCTION circuit board A1, The functional circuit areas identified
on Figure 7-2 correspond with the schematic.

7-2 This section ¢ontains the circuit diagrams necessary

for the operation and maintenance of the 59501A HP-IB 7-5 SCHEMATIC DIAGRAMS

Isolated B/A, Power Suppiy Programmer.
7-6 The schematic diagram for Mode! 595014, Figure

7-3 COMPONENT LOCATION DIAGRAMS 7-3 consists of two sheets. Sheet 1 iliustrates the ac input

cireuit and the bias voltage supplies. Schematic notes are
7-4 The component location illustrations, Figures atso included on sheet 1. Sheet 2 itlustrates the digital
7-1 and 7-2, show the physical location and reference processing and analog output circuits.

designation of each part on the chassis and on printed
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