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This note is a guide to the basic operation of the
59501A, as either a remote power supply programmer
or a programmable low level DC voltage source, with
the HP 85 computer.

Familiarity with the HP 85 and its programming
language, BASIC, makes the examples more mean-
ingful. The HP 85's capabilities are best described in
the manuals listed in the section titled Related
Documents, To acquaint yourself with the HP 85,
review these manuals and use them as a reference as

ybu gain experience. When you are famitiar with the
HP 85, this note will enable you to quickly write pro-
grams that control the 59501A.

Related Documents

In addition to the modes of operation described in
this note, the 59501A, and HP 85 have other useful
capabilities. The materials listed below contain com-
plete documentation for all of these capabilities. They
can be obtained through your nearest Hewlett-Packard
sales office,

59501A Literature
Operating and Service Manual {59501-90001)
HP 85 Literature

Owner’'s Manual and Programming GCuide
{00085-90002)
Quick Reference Guide {00085-90040))
/O Programming Guide {00085-90142)
HP-I1B Literature
Tutoriat Description of the Hewlett-Packard
Interface Bus (5952-0156)
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A. Required Eguipment

The programs contained in this note require the
following equipment:

1. 59501A HP-IB
Programmer

2. HP 85 Computer
a. ROM drawer (82936A)
b. O programming ROM (00085-15003}
¢. HP-IB interface (B2937A)

3. For use as a power supply programmer:
The Hewlett-Packard power supply you wish to
program (see Table 1),

NOTE: A digital voltmeter {DVM) is necessary for pro-

per calibration. The HP 3465B or equivalent is
recommended.

B. Set-Up

With all ac power turned off:

1. Make sure that the [/O programming ROM and ROM
drawer are in place in the HP 85.

2. Verify that the address switches on the back panel of
the 59501A are set to 06. (See Figure 1).

isolated D/A  Power Supply

ADDRESS SWITCH
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Figure 1,

3. Insert the HP-IB interface
rear panel slots.

4. Attach the connector at the free end of the interface
cable to the rear of the 59501A.

into one of the HP 85's

Table 1 59501A Power Supply Connection Guide
HP Constant Constant HpP Constant Constant HP | Constant Constant
1 Model # | Voltage Current Model #| Vohltage Current Model #| Voltage Current
Operation Operation Cperation Operation Operation Operation
B002A Fig. #3 Fig. # 22 62538 Fig. #13 Fig. # 29 64348 Fig. # 17 Fig. # *
8012A 4 23 6260B 13 29 64388 17 *
6024A 5 24 62618 13 29 84398 17 *
6111A 6 * 62638 15 30 64438 17 *
6112A 8 * 62648 14 3 64488 17 *
6113A 6 * 62668 15 30 B483A 18 33
G6114A 7 25 62678 14 31 64568 18 33
6116A 7 25 6268B 13 pat) B459A 18 33
6116A 8 * 62698 13 29 6464C 18 34
8177C * 26 62718 15 30 6466C 17 34
8181C * 28 62748 14 31 6489C 17 34
6186C * 26 6281A 8 27 8472C 17 34
62008 8 27 62824 16 32 6475C 17 34
62038 8 27 6284A 8 27 8477C 17 34
B8205C 9 * B6286A 16 32 6479C 17 34
62068 10 * 6289A 8 27 8483C 17 34
62078 8 27 6291A 16 32 6824A 20 *
62098 11 27 6294A 8 27 6826A 21 3B
62278 12 28 B6296A 16 32 6826A 21 35
62288 12 28 6299A 8 27 8827A 21 35
6263A 8 27 64288 17 *
6255A 8 Z 64338 17 " | *This mode is not available



5. For operation as a power supply programmer:
a. Find the correct wiring diagram below, cor- 5930t A
responding to power supply model number, and
either CV or CC mode of operation. (See Table 13 Lomo |
b. Arrange the barrier strip jumpers on the power J - | al
supply as illustrated in the diagram. é O | a2
¢. Remove internal jumpers or components from
the power supply if diagram requests. + DAz
d. Wire the 59501A to the power supply as il Ol aa
lustrated.
e. Set range switch on power supply if applicable. @ as
f. Before permanently wiring the power supply to O las
the 59501A, check the power supply operating
and service manual for proper wiring technique
and external components which may be needed
to insure ripple and noise specifications.
6. For operation as a DC source: Figure 2. Connecting the 59501A as a
a. Wire load to 59507A as illustrated in Figure 2. Low Level Voltage Source.
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CY Programming Connections (Cont.)
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CY Programming Connections (Cont.)
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CY Programming Connections (Cont.)
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CC Programming Connections
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CC Programming Connections (Cont.)
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CC Programming Connections (Cont.)
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CC Programming Connections {(Cont.)
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Figure 34.
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A. 39501A Programmer-Power Supply

Combination
Before programming a 595071A-power supply
combination, a two-step calibration procedure must i
. 26 1 CALTBRATION FOR
be performed to mat‘ch‘t%xe pa.rtlcu!ar power supply B0 © UNTPOLAR POWER SUPPLY
to the 5950TA. A similar calibration s necessary 49 1 VOLTAGE OUTPUT
when the 59501A is used as a low level DC signal Seot o
L0 1 Bet-up instructions
50Urce, 0 1
80 CLEAR
. N 20 DIBP "Set the HY5014 mode switch to M
A-1. Unipolar Gperation 400 DISP "UNIPOLAR, then press GONT .
. . 110 PAUSE
Unipolar Constant Yoltage Programming 124 DISP "Turn the Power Supply Full Scaledd]
Cabibration ustment pots Fully CCW and then press CONT.
" @ pIGP
1. Connect the digital voltmeter between the +§ ?30 PAUSE
. 40
and =S termma;_s on the power sug);)ly. i%0 ¢ User enters maximum gutput valtage des
2. Set the mode switch on the rear of the 59501A to ired.

UNIPOLAR and turn the POWER SUPPLY FULL | #80

170 DISP 8 DISP "Enter the maximum output vol

SCALE ADJUST potentiometers fully tage"
counterclockwise. igg i?’”ﬂi ;) THEN EEEP & DIGP "NO NEGATIVE VoL
. " = . o o 4] i "
3.4 the power Supply has a front paﬂel current con- TAGES ALLOWEDY @ 0O0TO 170
trol, set it to mid-range, igg !
2 ! Resclutien is calculated
4, Apply power to the HP 85, tbe 59501A, and the 526 | and he maximum desired
power supply. Allow a 30 minute warm-up. 3% 1 output is changed to
240 1 %9 9% of the volvrage
. ; e 254 1 ine
Unipolar Constant Current Programming Calibration co0 , fnrered on line 474
P . . . 2 =
1. Connect a resistive load in series with an external ,éé g;tjf_%o oo
current monitoring resistor across the supply’s 250 1
output terminals. Refer to Section V of the ap- 240 | belibration routine
plicable operating and service manual for resistor ZE0 QUTPUT 766 USING "#,4D" ; 2999
values, power ratings, and CC test setup diagram. ;‘ffmﬁjf*’p:?iﬁ-éﬁeaﬂ“f,“ﬁi;,fifpg;%xAﬁ%}ﬁi}“fgglﬁ Ad]
2. Connect a digital voltmeter across-the current 348 DISP “Then press CONT.® '
monitoring resistor, 350 PAUGE
3. Set the mode switch on the rear of the 59501A to Ao LLEAR

370 DUTPUT 706 USING “$,4D" ; 2000
UNIPOLAR and turn the POWER SUPPLY FULL B0 DISP "Set the Zera Adjust pot For an  out

: : put of ¢.800 Velts. ™
SCALE ADJUST potentiometers fu;iy 390 DISP "Then prass GONT." @ DIHP

counterclockwise. 4040 PAUSE
4. On the power supply, set the front panel 480 QUTPUT 704 USING "#,40% ; 299%
VOLTAGE trol full lockwi 420 DISF “Adjusr the Power Hupply Fuell Sea
control Tuity Clockwise, le Fine Adjust pot fer an sutput of";V;"Vo
5. Apply power to the HP 85, 59501A and the power 1tg *

430 DISP "Then press CONT. "

A4y PAUBE

i i ) 450 pige v
flgure .36 Is a program for constant voltage progrgm 460 DISE "CALTERATION COMPLETE®
ming calibration of a 59501A-power supply combina- 470 END
tion. it contains set-up and catibration routines,
automatic range changing, and will prompt with an er-
ror message if the voltage entered is negative.

supply. Allow a 30 minute warm-up.

Instructions:

Enter the program and préss @ . All required Figure 36. Unipolar Power Supply
calibration operations are displayed on the CRT of the Programmer Calibration Program.
HP 85. The maximum desired output voltage (e.g. 20)
should be entered when prompted by the program. The program listed in Figure 36 may be modified for
The program automatically uses 99.9% of the value constant current programming calibration of a 59501A
{e.g. 19.98) to calibrate the 59501A-power supply com- power supply combination. Current must be
bination. To run the program again, press @gﬁ\ then substituted for voltage and the output current must be
@ — monitored using the above set-up.
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A2 Bipolar Power Supply/Amplifier (BPS/A)
Constant Voltage Calibration

1. Connect the DVM between the +§ and - S ter-
minals (Models 6825A-6827A) or between OS and
CS terminals {(Model 6824A), with the DVM com-
mon to -5 or the OS terminal.

2. Set the mode switch on the rear of the 59501A to
BIPOLAR.

3. On BPS/A, set mode switch 1o VAR GAIN AMP
{6824A-6827A) or AMPLIFIER (6824A).

4. Turn the VOLTAGE controls on BPS/A fully
counterclockwise,

5. On Models 6825A-6827A only, set the RANGE
switch to the desired output range and set the
CURRENT control to mid-range.

Figure 37 is a program for BPS/A constant voltage
programming calibration. It contains set-up and

calibration routines, automatic range changing, and
will prompt with an error message if the voltage
entered is out of range.

Instructions:

Enter the program and press " . All required
calibration operations are displayed on the CRT of the
HP 85. The maximum desired voltage {e.g. 20) should
be eniered when prompted by the program. The pro-
gram automatically uses 99.9% of the value (e.g. 19.98)
to calibrate the 59501 A-BPS/A combination. To run the
program again, press fs then @

4

The program listed in Figure 37 may be modified for
constant current programming calibration of a
59501 A-power supply combination, Reference instruc-
tions for unipolar constant current operation.

fre
[

1
TR

The b
EVOLAR, then pre

JOPRLY FLLLY
Fuliy®
pse, then®

powar supply FuallLY
cale osutput veltage.

Plalibration ravtine

QUTPUT V96 DEING "4 4L, w9y
BEEF “Ser the PFOWER BUPPLY FULL SCHEET

TADFUST and the D/Aa FOLL SOaALEY
"ADIUST Far oan sutput of 7

stunlte
Frgn preos

DONT

COV e UBTRG "k aDnt o 2apn

"Enter DUM reading”
INFUT U

NETERRvE

A0 Dige vo¥

(FNY A2

"

“Het the R4} ALIUST Foro oan
“output ofUoY "Walts
"Thign pres CEONT "

1 JEE

440 BRITRUT 706 LWBING &, 4D ; 2999

atdust the D/ FULL 8
T For oan owrpuat of 7

Fhen press CONT "

TUALEREATION CONMPLETE "

Figure 37, Bipolar Power Supply Programmer Calibration Program.
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B. 595071A as a Low Level DC Signal
Source

8-1. Linipolar Mode Calibration

1. Connect the DVM between the A1 and A2 output
terminals of the 539501A. Connect the DVM com-
mon to the AT terminal,

2. Set the mode switch on the rear of the 39501A to
UNIPOLAR. :

3. Apply power ta the HP 85 and the 5950TA, Allow
a 30 minute warm-up.

Figure 38 is a program for calibrating the 595071A for
use as a low level unipolar DC signal source. It includes
set-up and calibration routines.

Instructions:

Jr—”w-\| . .
Enter the program and press . & . All calibration
operations are displayed on the CRT of the HP 85. To
run the program again, press e then [

in ! RIEER I

200 Gia VOLTabE
ag o

U

U Set-up instrectiens

e ¥

the L%50468 moede 2
FOLAR, then prass

THet  ph
"putput 0

OONT Y

FhE OUEING ", a0 } A
'«

YHa the DZA FLILL
"Foroan

Tl

S DN R
Volts

TOALTERATION DOMPLETE"

B-2. Bipolar Mode Calibration

1. Connect the DVM between the AT and A2 output
terminals of the 5950TA. Connect the DVM com- -
mon to the Al terminal.

2. Set the mode switch on the rear of the 59581A to
BIPOLAR.

3. Apply power to the HP 85 and the 59501A,

Figure 39 is a program for calibrating the 59501A for

use as a low level bipolar DC signal source. it includes
set-up and calibration routines,

Instructions:

Er—_\ - .
Enter the program and press ¥ . All calibration

operations are displayed on the CRT of the HP 85. To

run the program again, press e, then fj@ .
L ¥

TLON Fi
COBYEILA NI, TAGE
OUTPLT

R o dAnstructians

ot BYSEIA muede
EFIHLAR ,  thean pres

switoh o
RN

140 0 Calibration routaing

ThE USTREG "%, 4n" , Fvgy
tothe B/n FULL oanyisTe

an oeutput of Y. 900

“Then pr AN

Volkres

COAS UBING TE 4D ZB0d

DMM readang®

For an”

"Than pres

"‘{!‘,4[}" ; g
the L/a FULL SUab

Faor an ocutpst of @,
Then press LONT . F

POALTHRATEON COMPLETE Y

Figure 38. Unipolar D/A Calibration Program.
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The 59501A is an MP-iB instrument capable of perfor-
ming a LISTEN function on the interface bus. It is pro-
grammed by a data word comprised of four digits. The
first digit selects the range and the foilowing three digits
specify the desired output within the range, in terms of
nercentage of full scale. The 59501A output is ejther
unipotar or bipoiar, depending on the position of the
mode switch on the back panel. Table 2 shows a few
examples of programmed data words.

D1 D2 33 D4
Range Magnitude
1= Low Range 000-999
2=High Range
Table 2
Example Data Words
% of Power
Supply Full his01A Programmed
Seale Output Output Bata Waord
UMIPDLAR
99.8% 995 v 2549
508% 500V 2500
4.99% TR 1899
5.00% 0500 v 1500
0% oy 1000, 2000
BIPGLAR
Positive Qutput
89.8% 888 v 2998
50.0% 500V 2758
0.98% 0.998 V 1999
0% gV 2500, 1500
iegative Dutput
0% R 2008
10% -1y 1600

A. Range Selection

Before choocsing .the three magnitude digits, the
range digit must be selected.

The low range covers 0-9.99% ((-0.999 volts), and
the high range 0-99.9% (0-9.99 volts). For an output
between 1 and 9.99 volts, the high range must be used.
However, an output of less than 1 volt could be pro-
grammed with either range. Using only the high range
makes programming slightly simpler, but range
decoding provides for better resolution in the low end.

Figure 40 shows a method of implementing range
decoding.

Prammin

13

MOTE:

1. The programmed data word is converted into an in-
teger. Decimal points are not allowed.

2. 0.5 is added to the word before the integer conver-
sion, so the value will be rounded up if the first
decimal place is 0.5 or greater.

ZNTER VIRTAGE
TO BE PRGGRAMMED

IS
VOLTAGE.< |
YLy 7

Vs l

DATA WORD :5
INTEGER | VOLTAGE # 100 + 2000 +.3)

RANGE 35 HIG=

RANGE 15 L0W

:

DATA WORG 2%
INTESER [WOLTAGE ¥10G0 +1800 + 41

NOTE:

1. The programmed data word is converted into an
integer. Decimal points are not allowed,

2. 0.5 s added to the word hefore the integer con-
version, so the value will be rounded up if the first
decimal place is 0.5 or greater.

Figure 40. Range Decoding Flowchart,

B. Programming with Constants

Note: The 59501A-power supply combination must
be calibrated before programming to avoid possi-
ble damage to the power supply.

CV Power Supply Programming:

To set the output voitage of a 60 V supply to 30 V.
1, Compute 30/60 = 50%,

2. Program

e

s,

OUTPUT 706 USING *#,4D"’;2500

HP 85 Command Data Word

HP-iB Select Code e 4 digits will be
output
Address of ————sd Suppress carriage

59501A return and line feed

“Image’’ or format-—
of data word
tc be sent will follow



£C Power Supply Programming:
To set the output current of a 10 A supply to 0.667 A

1. Compute 66110 = 6,61%
2. Program

QUTPUT 706 USING "'#.4D'",1661

Low Level DC Signal Source:
To output 6.72 V, program

CUTPUT 706 USING "'#,4D",2672

3. Example Programs

C. Programming with Variables
Programming with variables allows the output value
to be updated or changed with relative ease. The
following programming examples may be entered into
vour HP 85 and run to demonstrate this type of pro-
gramming, These programs ask for power supply out-
put voltage, then scale that value up (or down} and
calculate the correct 59501A programming word,

NOTE: The 59501A should be calibrated first, to obtain
accurate output levels and avoid possible damage to
the programmed power supply.
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DATA WOROD = 2000 + MAGNITUDE
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Figure 41, Unipolar Power Supply Programming Example.
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Figure 42. Bipolar Power Supply Programming Example.

Signal Generation

The 59501A can easily be used to generate repetitive
voltage waveforms. The following example computes
the program data words, then generates a zero to ten
volt sawiooth waveform,

18 Sawraeth Wave [e
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Figure 43. /A Mode Programming Example.

IELE 488 interface functions
implemented by the 59501A:

L2
A1

Figure 44, HP-IB Capabilities
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