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PS 5010

OPERATORS SAFETY SUMMARY

The general safety information in this part of the summary is
for both operating and servicing personnel. Specific
warnings and cautions will be found throughout the manual
where they apply, but may not appear in this summary,

TERMS

In This Manual

CAUTION statements identify conditions or practices that
could result in damage to the equipment or other property.

WARNING statements identify conditions or practices that
could result in personal injury or loss of life.

As Marked on Equipment

CAUTION indicates a personal injury hazard not immediate-
ly accessible as one reads the marking, or a hazard to prop-

T erty including the equipment itself,

DANGER indicates & personal injury hazard immediately ac-
cessible as one reads the marking.

SYMBOLS

In This Manual

This symbol indictes where applicable caution-
ary or other information is to be found.

As Marked on Equipment

‘% DANGER — High voitage.

Protective ground (earth) terminal.

A ATTENTION « refer to manual.

@

Power Source

This product is intended to operate from a power module
connected 10 a power source that will not apply more than
250 volis rms between the supply conductors or betwsen
either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the power
cord is essential for safe operation.

Grounding the Product

This product is grounded through the grounding conductor
of the power module power cord. To avoid electrical shock,
piug the power cord into a properly wired receptacle before
connecting o the product input or output terminals. A pro-
tective ground connection by way of the grounding conduc-
tor in the power module power cord is essential for safe
operation.

Danger Arising From Loss of Ground

Upon loss of the protective-ground connection, all accessi-
ble conductive parts {including knobs and controls that may
appear to be insulating) can render an electric shock.

Use the Proper Fuse

To avoid fire hazard, use only the fuse of correct type, volt-
age rating and current rating as specified in the parts list for
your product.

Refer fuse replacement to qualified service personnel.

Do Not Operate in Explosive Atmospheres

To avoid explosion, do not operate this product in an expio-
sive atmosphere uniess it has been specifically certified for
such operation.

Do Not Operate Without Covers

To avoid personal injury, do not operate this product with-
out covers or panels installed. Do not apply power to the
piug-in via a plug-in extender.
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Section 1—PS 5010

SPECIFICATION

Introduction

This PS 5010 Programmable Power Supply provides a
floating dual supply and a ground referenced logic supply.
Each supply has independent constant voltage or constant
current modes with automatic crossover.

The floating supply provides 0 to +32 Vde and O to
—32 Vdg, both with respect to a common front panel termi-
nal. All floating supply terminals may be elevated above
ground to a maximum 150 V peak. Voltages from 0 to 64 V
are available across the dual supply terminals. When the
PS 5010 is instalied in a TM 5000 series power module with
one high power compartment, currents to 750 mA {(from 0 to
32 V) and 1.6 A (from 0 to 15 V) are available. When the
PS 5010 is installed in two low power compariments of the
TM 5000 series power module, currents to 400 mA (from O
to 32V) and 750 mA {from 0 to 15 V) are available. The
floating supplies are programmable in increments of 10 mV
from 0 to 10.0 V and in increments of 100 mV from 101V
10 32.0 V. The current is programmed in 50 mA increments
from 50 mA 0 1.6 A.

The logic supply provides 4.5 Vdc to 5.5 Vde at currents
to 3 A, The logic supply is programmable in increments of
10 my from 4.50 V to 5.50 V and in current increments of
100 mA over a range of 100 mA to 3.0 A,

The front panei LED display is divided into three sections.
Each section indicates the programmed currrent or voltage
for one supply. Each display contains a three digit segment-
ed numeric LED dispiay and two separate LEDs. These
LEDs are located at the bottom of the numeric displays.
They indicaie whether voltage or current is being displayed.

In the operating mode, the displays show the true output
voitage in constant voltage mode or current in the constant
current mode, Since the display parameter changes with the
automatic crossover the displays always indicate the true
output values.

Complete information for programming the PS 5010 via
the GPIB is found in the Programming section of this man-
ual. A sample program is provided in the Programming sec-
tion to verify the operation of the instrument on the GPIB.

@

NOTE

The PS 5010 operates only in a TM 5000 series pow-
er module.

IEEE 488 {GPIB) Function Capability

The PS 5010 is programmable vig the digital interface
specified in IEEE Standard 488-1978, "Standard Digitat In-
terface for Programmable instrumentation”. In this manual,
the interface is commonly called the General Purpose inler-
face Bus (GPIB).

The IEEE Standard indentifies the interface function rep-
ertoire of an instrument on the GPIB in terms of interface
function subsets. The subsets are defined in the stan-
dard. The subsets that apply to the P8 5010 are listed in
Table 1-1.

Table 1-1
IEEE 488-1978
INTERFACE FUNCTION SUBSETS

Function Subset Capability

Source Handshake SH1 Complete.

Acceptor Handshake AH1 Complete.

Basic Talker T8 Responds to Serial
Poli.

Basic Listener L4 Uniisten if My Talk
Address {MTA) is
received.

Service Request SRi1 Complete,

Remote-Local RL1 Complete.

Paraliei Poll PPO Does not respond to
Parailel Poil.

Device Clear BCH Complete

Device Trigger bTi Complete.

Controller Co No controlier
function.

31
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Performance Conditions

The electrical characteristics in this specification are vali¢
only if the PS 5010 has been adjusted at an ambient tem-
perature between +20°C and +30°C. The instrument
must be in a noncondensing environment whose limits are
described under the environmental part. Allow twenty min-
utes warm-up time for operation to specified accuracy; sixty
minutes after exposure 1o or storage in a high humidity (con-
densing} envirorment. Any conditions that are unigue to a
particular characteristic are expressly stated as part of that
characteristic,

The electrical and environmental performance limits, to-
gether with their related validation procedures, comprise a
complete-statement of the electrical and environmenial per-
formance of a calibrated instrument,

ltems listed in the Performance Reguirements column of
the Electrical Characteristics are verified by completing the
Performance Check in the Calibration section of this man-
uat. [tems listed in the Supplemental Information column are
not verified in this manual.

Table 1-2
ELECTRICAL CHARACTERISTICS

Characteristics

Performance Requirements

Supplemental Information

POSITIVE and NEGATIVE
FLOATING SUPPLIES

Configuration

Dual fioating supplies with shared common termi-
nal. independent constant voltage or constant cur-
rent modes with automatic crossover.

Constant voltage mode

Range
Positive supply 0t +320V
Negative supply Oto —-320V

Step size (resclution)

10mvV +10mV to 100V

Typically 10 mV =2 mV at 20°C to 30°C.

100 mV =40 mV above 10.1 V

Typicaily 100 mV 10 mV at 20°C to 30°C.

Overali accuracy (total effect) | £{0.5% +20 mV)

Measured at front panel cutput terminals.

Source effect {line
regutation)

(0.01% +2 mV)

Load effect {load

regulation) current

10 mV for a 1 A changs in load

sensing.

1 mV when using rear interface out-
put connections with remote

Maximum allowable combined voliage drep in out-
put leads is 500 mV. This may be less when output
conditions exceed 4.5V and 1.3 A at low line.
Maximum allowable combined sense line resis-
tance is 400 mQ.

Drift

Typically <{0.1% +2 mV) for 8 hours.

Temperature coefficient

Typically <<{0.01% + 0.1 mV)/°C

PARD (ripple and noise)

10 mV peak-to-peak, 1 mV rms

20 Hz to 20 MHz measured at front panel.

Load transient recovery
nominai value

500 us {0 recover within 20 mV of

For a 1A change measured at the front panel.
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Characteristics

Performance Requirements

Supplemental Information

POSITIVE and NEGATIVE
FLOATING SUPPLIES {(cont)

Voltage change response time Mo foad Max load
Up 1ms 1ms
Down 20 ms 1ms

Constant current mode

Range

High power compartment

50mAto 0750 A{1860Aat 15V
and betow)

Standard compartment

S50mA 10 400 mA (0750 A at 15V

and below)

Step size (resolution)

50 mA =15 mA

Overail accuracy

(6% + 20 mA}

Source effect (line 1 mA
regulation)
Load effect {load 10 mA Output impedance is typically 5 k@ shunted by

regulation)

10 uF.

Drift

Typically <{C.5% - 5 mA) for B hours.

Temperature coefficient

Typically <{0.1% -+ 1 mA)/°C

PARD {ripple and noise)

10 mA peak-to-peak, 5 mA rms

20 Hz to 20 MHz measured at front panel output
terminals.

Current change response
time

Up

20 ms

Down

20 ms

Isolation voltage (maximum al-
lowable voltage on any terminal
with respect o ground)

Front panel operation 150 V peak
Rear interface operation 42 V peak
Typical shunting capacitance be- 0.015 uF

tween floating supplies and
ground

Output on-off response time

Typically 12 ms

Programming Time

GET time
Without output on-off 10 ms typical
change
With output on-off change 30 ms typical

1-3
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Tabie 1-2 (cont)

Characteristics

Performance Requirements

Supplemental information

LOGIC SUPPLY

Configuration

Single supply with negative terminal internally con-
nected to chassis ground. Censtant voltage mode
with current fimit and automatic crossover.
Foldback current limiting starts below 4.5 V.

Constant voltage mode

Voltage range 45010 5,50V Ground referenced
Voltage step size 10my =10 mV
Overall accuracy +50 mV

Source effect (line 1myv

regulation}

Load effect {load

10 mV for a 1 A change in load

regulation) current
1 mV when using rear interface out-|  Maximum allowable combined voltage drop in out-
put with remote sensing put leads is 500 mV. Maximum allowable combined
sense line resistance is 400 mQ.
Drift Typically <5 mV/hour

Temperature coefficient

Typically 500 uV/°C

PARD (ripple and noise)

10 mV peak to peak, 2 mV rms

20 Hz to 20 MMz measured at front panel output
terminals.

Transient recovery

500 us to within 20 mV of nominal
value.

Current limit
Range 100mAto 3.0 A Foldback characteristic below 4.5 V. Maximum
short circuit output current is <<1.5 A,
Step size 100 mA £30mA
Accuracy +{5% + 20 mA)

Scaled current out {rear interface
only}

Scale factor

10 mA =1 mV £{2% 4 2 mV)

Not ground referenced. Requires two terminal
measurement.

Qutput impedance 1k
Programming time
GET time
Without output on-off 3 ms typical
change
With output on.off change 35 ms typical

Overvoltage protection

SCR crowbar, Typically tripsat6 Vo 7 V.

REV AUG 1981
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Table 1-2 {cont)

Characteristics Description

| MISCELLANEOUS

Fuse Pata

25 Vac input from power module | 2 ea 2.5 A medium blow, 3 AG, 125 V
2 ea 1.6 A, slow blow, 3 AG, 250V

+26 Vdc from power module 1 A, fast blow, 3 AG, 250 V

- 26 Vdc from power module 1 A, fast blow, 3 AG, 250 V

+8 Vdc from power module 6 A, fast blow, 3 AG, 250 V

Logic supply output 6 A, fast blow, 3 Ag, 250 V

Power consumption 250 VA maximum in high power compartment, 200 VA in standard compartment
Calibration interval 1000 hours or 6 months whichever occurs first

Warm-up time 20 minutes

@ 15
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Table 1-3
ENVIRONMENTAL CHARACTERISTICS®
Characteristics Description
Temperature Meets MIL-T-28800B, class 5.
Operating 0°C o +50°C
Nonoperating ~55°C 1o +75°C
Humidity 95% RH, 0°C to 30°C Exceeds MIL-T-288008,
75% RH, to 40°C class 5.
45% RH, to 50°C
Altitude Exceeds MIL-T-28800B, class 5.
Operating 4.6 Km (15,000 ft)
Nonoperating 15 Km {50,000 fi)
Vibration 0.38 mm {0.015 in) peak to Meets MIL-T-288008,
peak, 5 Hz to 55 Mz, class 5, when instalied in
75 minutes. qualified power modules.”
Shock 30 g's (1/2 sine} 11 ms duration, Meets MIL-T-288008, class 5, when installed in quali-

3 shocks in each direction® along  fied power modules.?
3 major axes, 18 total shocks.

Bench handiing®

12 drops from 45°, 4 inches or Meets MIL-T-28800B, class 5, when installed in quali-

equilibriura, whichever occurs fied power modules.”
first,
Transportation® Qualified under National Safe Transit Association Preshipment Test Procedures 1A-B-1
and 1A-B-2. :
EMC*® Within limits of F,C.C. Regulations, Part 15, Subpart J, Class A; VDE 0871; and MIL-461A

tests REOY, REOZ, CEQ1, CEQ3, RS01, RS03, €501, and C302.

Electrical discharge

15 kV maximum charge applied to instrument case.

# With power module.

b Refer to TM 5000 power module specifications,

¢ Without power module.

¢ Requires retainer clip in plug-in exit direction.
¢ System performance subject to exceptions of power module or other individual plug-ins.
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Table 1-4
PHYSICAL CHARACTERISTICS

Characteristics

Description

Maximum overall dimensions

Height 126.0 mrn (4.96 in}
Width 134.47 mm (5.29 in}
Length 285.37 mm (11.24 in}
Net weight =27 kg (6 ibs)
Finish Laminated polycarbonate front panel with anodized aluminum chassis.
Enclosura type and style per
MIL-T-288008B
Type ]
Style E {style F in rackmount power moduies)

1-7






Preparation For Use

The PS 5010 is calibrated and ready 10 use when re-
ceived. The PS 5010 operates in any two adjacent compart-
ments of a TM 5000 series power modute. The PS 5010 is
preset to GPIB address 22 with an EOl message terminator.
The address may be verified by pressing the INST 1D button
on the front panel. A decimal appears after the address in
the display if the terminator is LF-EOQL. If other values are
required they may be set by qualified service personnel as
described in the Maintenance section of this manual.

CAUTI 3{{3
To prevent damage to the PS 5010, turn the power
module off before installing or removing the plug-in

from the power module. Do not use excessive force to
install or remove.

Section 2—PS 5010

IPERATING INSTRUCTIONS

Refer to Fig. 2-1 for the following instructions. Align the
PS 5010 chassis with the upper and lower guides of the
selected power module compartments. Push the PS 5010
into the mainframe and press firmly to seat the rear connec-
tors in their respective facks at the rear of the power mod-
ule. Connect the power cord to the power source and turn
on the power module POWER switch.

Repackaging information

if this instrument is to be shipped to a Tekironix Service
center for service or repair, attach a tag showing owner
(with address) and the name of an individual to contact. In-
ciude the complete instrument serial number and a descrip-
tion of the service required.

Save and reuse the package in which the instrument was
shipped. If the original packaging is unfit for use or not avail-
able, repackage the instrument as follows:

TOP
GROOVE

BOTTOM

GROQVE
(2958)3391-01
Fig. 2-1. Installation and removal.
@ 2-1



Operating Instructions—PS 5010

1. Obtain a corrugated carton having inside dimensions
of no less than six inches more than the instrument
dimensions; this will akow for cushioning. Use a car-
ton having a test sirength of at least 200 pounds.

2. Surround the instrument with protective polyethylene
sheeting.

3. Cushion the instrument on all sides by tightly packing
dunnage or urethane foam between carton and instru-
ment, allowing three inches on all sides.

4. Seal carton with tape or industrial staples.

Power Up Conditions {Seif Test)

At power up, the PS 5010 microprocessor performs a
ciagnostic routine to check the functionality of the ROM and
RAM. If no intarnal error is found, the instrument enters the
lLocal State (LOCS) with default settings as shown in Table
2-1. The 5RQ line on the GPIB is also asserted,

Table 2-1
POWER ON SETTINGS

The instrument goes to the following seftings at power
on and when the INIT command is executad.

Table 2-2
FRONT PANEL ERROR CODES

Error Code
System error 302
Math pack error 303
Systerm RAM error 340
System RAM error {low nibble} 341
C000 ROM placement error 372
DGG0 ROM placement error 373
EQOQC ROM placement error 374
F000 ROM pltacement error 375
CO0G ROM checksum arror 392
DOG0 ROM checksum error 393
EGG0 ROM checksum error 394
000 ROM checksum error 395
Signature analysis mode 521
Calibration Mode CAL

Function Condition
Positive supply voliage 0.0 Voits
Positive supply current 0.4 Amps
Negative supply voltage 0.0 Volts
Negative supply current 0.4 Amps
Logic supply voitage 5.0 Volts
Logic supply current 1.0 Amps
Floating supply output OFF
Logic supply ouiput OFF
Positive regulation interrupt OFF
Megative regulation interrupt OFF
Logic regulation interrupt OFF
Request for service ON
User request OFF
Device trigger OFF

If an internal error is found, an ervor code is displayed in
the front-panel readout. See Table 2-2 for error codes.

2-2

if one of these codes appears on the display during pow-
er up or operation, turn the power module off and on. if the
error repeats, a gualified service person shouid refer o the
procedure in the Troubleshooting part of the Maintenance
section of this manual.

NOTE

IEEE Standard 488-1978 states that a complete sys-
tem on the GPIB must be operated with powsr ap-
plied to at least one more than half the devices in the
system. Powering up a device while the system is run-
ning may cause faully operation.

To remove the PS 5010 from the power maodule, pull the
release latch located on the lower left hand cormer of the
front panel.

Controls, Connectors and Indicators

Al controls, connectors and indicators (except for the
rear interface connector and the output selector switch) re-
quired for operation of the PS 5010 are located con the front
panel. The following information along with Fig. 2-2 provides
a description of front panel controls, connectors and
indicators,

There are two modes of front panel operation for the
PS 5010. These are the entry and operating modes. The
voltage and current limits can be examined and changed in
the entry mode. In the operating mode these values can be
examined but not changed. The operating mode is the nor-
mal functional mode. All of the displays are bright in this
mode. Supply parameter changes are made in the entry
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Fig. 2-2, Froni pane! conirols and connectors.
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mode. the display for the entry supply is bright with the
other displays dim. Figure 2-3 graphically flustrates the en-
try mode.

When the VOLTS or AMPS LED is steadily on the pa.
rameter value in the display is the actual vaiue outputed by
the supply. A flashing VOLTS or AMPS LED indicates that
the displayed parameter is not the true value of the output
because the supply is not operating in this regulation mode,

In the operating mode, the displayed parameter auto-
matically switches with regulation mode changes (the dis-
play indicates volts in the constant voltage mode and
amperes in the constant current mode). The display blanks
out (both VOLTS and AMPS LEDs off) when the supply is
neither in constant voltage or current mode. This occurs
when the logic supply folds back or when any supply is driv-
en into an overvoltage situation from an external source.

SUPPLY SELECT

VOLTAGE

0 through 9 and

period

2-4

Operating Mode

Turns output on or off. LED in pushbutton
indicates output on. Functional in any key-
stroke seguence.

Displays instruments primary address while
pressed. Asserts SRQ on GPIB if USER RE-
QUEST is enabled. Functional in any key-
stroke sequence.

Cancels SUPPLY SELECT keystroke.

Pressing this button places a supply in the
entry mode. This must be followed with ei-
ther NEG, POS, TRACK, or LOGIC. This but-
ton is nonfunctional if the NOT ENTERED or
ERROR lights are flashing.

Pressing this button displays the voltage limit
of all three supplies. When this button is re-
leased, the display is returned to the voltage
or current fimit each supply is operating
under.

Pressing this button displays the current limit
of ali three supplies. When this button is re-
leased, the display returns to the voltage or
current limit each supply is operating under,

Nonfunctional.

Button 0, 1, 4, and 7 are functional to select
supplies or tracking mode onty after SUP-
PLY SELECT is pushed.

Entry Mode

Turns output on or off. LED in pushbutton indi-
cates output on. Functionai in any keystroke
seguence.

Displays instruments primary address while
pressed. Asserts SRQ on GPIB if USER RE-
QUEST is enabled. Functional in any keystroke
sequence.

The display of the supply in the entry mode returmns
to the previous entry if the ERROR light or NOT
ENTERED light is flashing. This key is the only
method to release the keyboard for other functions
if the ERROR light is flashing. This key places the
front panel into the operating mode if neither light
is flashing.

Changes entry mode from one supply to any other
supply. This is alsc a two keystroke function, the
supply selected is the other keystroke. This button
is nonfunctionat if the NOT ENTERED or ERROR
lights are flashing.

Places only the display of the selected supply into
the voitage entry mode.

Places only the display of the selected supply into
the current entry mode.

A change in the voltage or current (except via the
INCREMENT pushbuttons) must be completed
with this button. Press the desired voltage or cur-
rent pushbuttons and then the ENTER button {o
implement the value selected. The display indicates
failure to enter by flashing the NOT ENTERED
light. When entering current in the positive or nega-
tive supplies an automatic roundoff occurs if the
current is not in 50 mA increments.

Numeric key pad for entering voltages and
currents.
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DISPLAYS AND DESCRIPTIONS

Buttons Pushed

{Power on}
Operating m
& All bright perating mode
SwPRLY g Tosmereter
SELECT different supply.
e Alf dim <
NEG POS TRACK LOGIC
. Selected supply
display bright
Tao enter the
other parameter
in same supply. AN
CURRENT YOLTAGE «i— Default Entry mode
- VOLTS or AMPS lights
#lashing or steady. i
steady supply is at
limit, if flashing no.
7 &8 8
4 5 &
i 2 3
g - C «af— Digits selected are
bright, NOT ENTERED
light flashes.
NOT ENTERED light
ENTER quits flashing. Supply
/ goes to new param-
(/\ eter value.
CLEAR | =% All displays bright. o

\

Operating mode 3391.03

Fig. 2-3. Sequence of evenis used to enter a parameter into a supply.

25
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INCREMENT

Negative supply
display

Postive supply
display

Logic supply
display

@ AMPS

VOLTS

REMOTE

ADDRESS
ERROR
NOT ENTERED

®EEE &

N
&

Operating Mode (cont)

Nonfunctional.

Normally indicates output parameter value. A
blank display occurs when the supply is nei.
ther in the constant current or constant volt-
age mode. This may be caused by driving the
supply into an overvoltage situation from an
externai source.

Normally indicates output parameter value. A
blank dispiay occurs when the supply is nei-
ther in the constant current or constant volt-
age mode. This may be caused by driving the
supply into an overvoltage situation from an
external source.

Normally indicates output parameter value. A
biank dispiay occurs when the supply is nei-
ther in the constant current or constant volt-
age mode. This happens when the output is
foldback current limited or driven into over-
voltage by an external source.

When iHluminated, indicates the displayed
paramter is amperes. A flashing AMPs LED
occurs when the supply is not in constant
current mode while the current button is
pressed.

When illuminated, indicates the displayed pa-
rarmeter is voltage. A flashing VOLTS LED
occurs when the supply is not in constant
current mode while the current button is
pressed.

Entry Mode {cont)

Increases or decreases the voltage or current
{whichever is programmed) by the smallest step
possible. Holding these buttons in increases or de-
creases the voitage automatically at an increasing
rate up to the supply limits. This is an automatic
enter function. This pushbutton is nonfunctionai if
the NOT ENTERED or ERROR lights are flashing.
In the track mode both supplies increment by the
least significant digit of the highest dispiay. Incre-
merting occurs until either supply reaches its maxi-
mum or minimum allowable vaiue.

A bright display indicates the parameter value be-
ing entered. The remaining dim displays function
the same as in the operating mode.

A bright display indicates the parameter value be-
ing entered. The remaining dim displays function
the same as in the operating mode.

A bright display indicaies the parameter value be-
ing entered. The remaining dim displays function
the same as in the operating mode.

When illumingated, indicates the displayed param-
eter is amperes. A flaghing LED indicates the value
displayed is not the present value of the output.
For example, this LED will flash while entering the
amperage of a supply which is in voltage limit.

When illuminated, indicates the displayed param-
eter is voitage. A flashing LED indicates the value
displayed is not the present value of the output.
For example, this LED will flash while entering the
voltage of a supply which is in current limit. This
button is nonfunctional if the NOT ENTERED or
ERROR lights are flashing.

Hiuminaied when instrument is in remote state {controller programmabie) via GPIB.

This does not apply 10 either entry or operating mode.

indicates the instrument is addressed by a controller as a talker or listener via GPIB.

Hluminated when an attempt is made to enter an out-of-range vaiue from the numerical keyboard.

Indicates value in intensified display(s) is not entered.

NEGATIVE supply ouiput terminal

Floating supply commeon terminal



Operating Mode {cont)

POSITIVE supply output terminal

LOGIC supply ground {chassis ground) terminal
LOGIC supply positive output terminal

Ground binding post

EEEE

Plug-in release latch

Operating Instructions—PS 5010

Entry Mode {cont)

OPERATING CONSIDERATIONS

Auto Crossover

The floating supplies are the automatic crossover type.
Under normal conditions, the supply operates in one of two
modes: constant voltage or constant current. in the con-
stant voltage mode, decreasing the load impedance in-
creases the outpui current until the programmed current
fimit is reached. Further reduction in load impedance puts
the supply in constant current mode. As the load impedance
contirues to decrease, the output current rernaing constant
and the output voltage decreases.

The opposite is true with increasing load impedance. The
supply provides constant current untii the voltage reaches
the programmed voltage limit. Further increase in load im-
pedance puts the supply in the constant voltage mode. See
Fig. 2-4.

Logic Supply Foldback Current Limit

The logic supply regulator employs foldback current Emit-
ing. This term refers to current limit which is a function of the
output voltage. The specified output voitage range of the
logic supply is 4.5 V to 5.5 V. As iong as the output voltage
remains in the specified range, the supply operates in a con-
stant voitage, constant current automatic crossover mode.
For voltages under approximately 4 V, the maximum current
Hmit becomes a linearly proportional function of cutput volt-
age. The current limit folds back to approximately 1 A with

Decreasing
Load
impedance
Vp
k\ \ Increasing
Constant impedance
Yoltage
Mode Crossover
Vou-r Peint
Constant —
Current
Mode
a P
ouT
3391-04

Fig. 2-4. Load lines for individual load impedances.

zero output voltage (short circuit). When the logic supply is
in foldback mode, neither the current loop nor the voltage
toop are baianced. The front panel will display this (blank in
operating mode). See Fig. 2-5.

2-7
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Maximum
Operating
Range

g Constant
i Yoltage
Mod
55V -

g
,
45V ! FE R “
Constant
y ! Current | Typical
our | Mode | Fotdback
| Foidback : Line
. Mode |
i t ! }
[ =1 2 3
lour

Specified operating
region is shaded.

339105

Fig. 2-5. Graph of output characteristics for logic supply.

Series-Connecied Supplies

The outputs of two or more PS 5010s can be connected
in series as shown in Fig. 2.6 {o obtain an output voltage
equal to the sum of the output voitages from each supply.
Each supply must be programmed individually to obtain the
gesired output voltage.

NOTE

The PS 5010 has internal diodes connected across
the output to protect the series-connected supplies
against reverse polarity if the load is shorted, or onhe
of the supplies is not on.

Paraliel-Connected Supplies

The output of two or more PS 5010s can be connected in
paraliel as shown in Fig. 2-7 {o obtain an output current
equal to the sum of the output currents from each supply.
Each supply must be programmed individually to obtain the
desired output cusrent.

NOTE

The +- and — supplies are internally connected in se-
ries. Tharefore, the + and - supplies cannot be ex-
ternally connected in parallel to obtain an output
current equal o the sum of the currents from each

supply.
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Power Power
Supply Supply
- + - +
o O Q0 o Q00
Load
BANAB-
339106

Fig. 2-6. Bupplies series connected.

Both supplies should be programmed to the same volt-
age. When operating, the display of one supply rmay blank
out, indicating that it is out of regulation. This happens when
the supply is driven into overvoltage by the other supply. If
the load current increases enough, one supply wiil go into
the constant current mode, and the other in constant volt-
age mode.

Reverse Voltage Loading

If the polarity across the output of a supply is reversed, a
protection diode across the output forward biases, limiting
this excursion to the forward voltage drop of the diode. This
can occur when a supply is connected in series with another
supply and one of two supplies current Emit, The diode
clamp protects the output transistors from over dissipation
and the output capacitors from polarity reversal.

Covvrion

To prevent instrument damage current must be limited
to 3 A or less when the polarity is reversed.

Reverse Current Loading

In some bias supply and digital circuitry applications the
load may behave as a current source for part of the operat-
ing cycle. Since the output circuit of a series regulated sup-



Power Power
Supply Supply
- COM + - COM +
o G O 0O Q0

Load

3391.07

Fig. 2-7. Supplies parailel connected.

ply is unidirectional, current will not pass in the opposite
direction except through undesirable paths. The internal re-
verse current diodes conduct only when the PS 5010 termi-
nal voltage reverses. Connecting a shunt resistor (Rg} as
shown in Fig. 2-8 provides an external reverse current path
50 the power supply always sources current.

Power Active
Supply Load
- 4

QO _}QI_ O O

3391-08
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Overvoltage

?;AUTION

Do not externally apply a voitage greater than the
maximum rated output voltage of the supply across
the output terminals.

Component failure in the PS 5010 can resuit in floating
supply ouiput voitages that exceed the normal range. This
can cause load damage i external protection is not
provided.

The logic supply output is overvoltage protected by a
SCR crowbar connected to the supply input. The trip volt-
age is approximately 6.2 V. If an internal supply failure or
externally applied voltage exceeds this limit, the SCR fires,
puliing down the mainframe supplies. This in turn opens the
ouiput relays to protect the load and supply from damage.

Load and Monitor Connections

A common source of voltage error is improper connec-
tion of loads and monitoring instruments to a power supply
output. When using front panel terminals, the sense lines
are internally connected. See Fig. 2-9. This maintains load
regulation at the terminal. Any lead impedance results in
voltage drop at the load. Monitoring of supply output or
verification of specifications must be at the output terminal.
If one supply output is used fo power several loads, each

Sense

— Monitor
To joad Power
Banana leads such
as Tekironix Part No.
©12-0031-00 or 012-6039-00
338109

Fig. 2-8. Reverse-current shunt (R} with active lcad.

Fig. 2-9. Proper conngction of load and monitor test leads 1o
minimize voitage reading eror,
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load must have its own pair of leads connected as shown in
Fig. 2-10. Usually, the load regulation degradation caused
by voitage drop in the output leads is insignificant. If it is not,
remote sense can be utilized via the rear interface.

Rear Interface Outputs

The logic supply and floating supply outputs and their
associated remote sensing lines are available through the
rear interface. The fogic supply output is available simulta-
neously at the front panet and rear inferface. The sense lines
are clamped to the front pane! terminals with 1 kQ resistors.
This impedance is large enough so that the lines can be
easily pulled to the potential at the remote load. The three
floating supply output terminals, and the three associated
sense lines are switched to the front panel or rear interface
by 81500 which is accessibie from the rear panel of the
instrument. When using rear interface outputs, remote
sense must be used.

Increasing the length of the output leads adds series in-
ductance to the output. This increases the ac impedance
which degrades the load transient response. The effect can
be minimized by placing a capacitor with good high frequen.-
¢y characteristics directly across the point of ioad. Larger
capacitor values will improve transient resonse in the con-
stant voltage mode, but greatly reduce the response charac-
teristics in the constant current mode. Since this capacitor
will temporarily supply large currents into a rapidly decreas-
ing load impedance, delicate load components may be
damaged from current supplied by this capacitor before the
power supply has time to current limit.

Power
Supply

' ed . “ {.vad Load

3091-10

Fig. 2-10. Multiple ioad connections.
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if the output of a supply with remote sensing utilized
must be switched, the switch must interrupt both the output
leads and the sense leads. It is desirable to open the sense
teads first, and close them last. This is done internally when
using the QUTPUT ON-OFF button.

Remote Sense

Remote sensing means acquiring voltage feedback from
the point of load, rather than from the output terminals, This
improves load regulation by allowing the supply to compen-
saie for voitage drop in the power leads. Remote sensing
involves only the voltage loop; it has no effect on constant
current operation. Since ulilization of remote sensing in-
volves bringing the feedback path outside the power supply,
pracautions must be cbserved to avoid introducing voltage
errors, noise or instabifity into the voltage loop. See
Fig. 2.11.

The power leads to the load should be Jarge enough to
minimize the voltage drop. Each sense line is diode clamped
10 its respective output. This prevenis uncontrofied reguia-
tor response should the sense lines be inadvertently left
unconnected. These diodes limit the amount of load lead
drop which the supply can correct for. The load regulation
specification for the PS 5010 is valid for a 500 mV maximum
combined voltage drop in both load leads. While the current
drawn through the sense lines is small, it is not totally insig-
nificant, This current produces a voltage drop in the sense
line which may introduce error. Again, a condition for load
regulation specification is a maximum combined sense line
impedance of 400 mg.

The sense fines should be shielded to avoid noise and
power fine frequency pick up which might be amplified in the
voltage lcop and appear in the output. The shisld should be
connected to chassis ground at the power supply end only.

Logic Supply Ground Loops

The common output terminal of the logic supply is inter-
nally connected to chassis ground. If this terminal is also
connected to earth ground at the poeint of load, a ground
loop results. If this situation cannot be avoided, it is recom-
mended that the logic supply ground lead be as large a con-
ductor as practical. this insures that retum currents will flow
primarily through this lead rather than undesirable paths.

Floating Supply Elevation

The floating supply can be operated with any of the three
output termiansl| grounded or connect to an elevated poten-
tial. When operated at an elevated potential, the maximum
voltage allowable on any front panel floating supply output
terminal with respect 1o ground is 150 V peak. For example,
if the supplies are operated at +30 V, the common terminal
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PS 5010 rear interface

+ 10 uF
50V

R Aluminum

i nesded

i
:

N
Y
Gnd

power module manual.

Observe sense lead pofarity when connecting leads to load.
Also see material under heading Floating Limitations in this
section. Connection infarmation can be found in Rear Inter-
face part of Maintenance section {Section 8) and in the

339111

Fig. 2-11. Typical application utilizing remote sensing.

couid be fioated to any potential between plus and minus
120 Vdc or peak ac with respect to chasis (earth) ground.
The maximurm allowable voliage on any rear interface out-
put or sense ferminal is 60 Vdc or 42 Vac peak with respect
to ground,

Ry

% CAUTION g

WAWLN

(N W S

When any of the floating supply output terminals are
elevated with respect to ground, shorting a remaining
terminal to ground will apply the elevating potential
across the supply. If the elevaling potential is of oppo-
site polarity or exceeds the rated output of the supply
severe damage to the PS5 5010 may result.

When floating this supply with an ac potential, there is an
inherent capacitance to chassis ground. This capacitance is
distributed to all output terminals and has a value of ap-

proximately 0.015 pF.

2-11
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PROGRAMMING

Introduction

This section of the manual provides information for pro-
gramming the PS 5010 by remote control via the digitai in-
terface. In this manual the digital interface is called the IEEE-
488 General Purpose Interface Bus (GPIB). The foliowing
iffformation assumes the reader is knowledgeable in GPIB
communications and has some exposure to programming
controllers. Communication via the GPIB is specified and
described in the |[EEE Standard 488-1978, Standard Digital
Interface for Programmable Instrumentation’. TM 5000 in-
struments are designed to communicate with any GPIB-
compatible controller that sends and receives ASCIH
messages (commands) over the GPIB. These commands
program the instrument or request information from the
instrument.

Commands for TM 5000 programmabie instruments are
designed for compatabilty among instrument types. The
same command is used in different instruments to control
similar functions. In addition, commands are specified in
mnemaonics related to the functions they implement. For ex-
ample, the command INIT initializes instrument settings to

T their power-up states. For further ease of programming,

' command mnemacnics match those on the front panel,

Instrument commands are presented in three formats:

= A front panel dlustration — showing command rela-
tionships to front panel operation. See Fig. 3-1.

*  Functionai Command List — A list divided into func-
tionat groups with brief descriptions.

¢ Detalled Command List — An alphabetical listing of
commands with complete descriptions.

TPublished by the Institute of Electrical and Electronics Engi-
neers, Inc., 345 East 47th Streel, New York, NY, 10017

TM 5000 programmable instruments connect to the
GPIB through a TM 5000 power module. Refer to the Oper-
ating instructions section of this manuai for information on
instaliing the instrument in the power module. Also review
this section to become familiar with front-pane! and internal-
ly selectable instrument functions.

YNEG VNEG?
INEG INEG?

YPOS VPOS?
IPOS 1POS?

YTRA
ITRA

YLOG VLOG?
ILOG ILOG?

GENERAL

FSQUT ON DT SET
FSOUT OFF DY OFF
FSOQUT? DY?
LSOUT ON ERR?
LSOUT OFF INIT
LSOUT? 1Rl ON
OUT ON LRI OFF
QUT OFF LBi?
ouT? NAI ON
NRI| OFF
NRi?
PRI ON
10?7 PRI OFF
USER ON PRI?
USER OFF REG?
USER? RQS ON
RQS OFF
| RQS?
SET?

TEST

338112

Fig. 3-1. Bus commands and relationships to the front panel.

The GPIB primary address for this instrument may be
internally changed by qualified service personnel. The
PS 5010 is shipped with the address set to decimal 22. The
message terminator may also be internally selected by gquaii-
fied service personnel. Message terminators are discussed
in Messages.and Communication Protocol {in this section).
TM 5000 instruments are shipped with this terminator set to
EO! ONLY. Refer qualified service personnel to the Mainte-
nance section of this manual for locations and setting infor-
mation. Pressing the INST ID button causes the instrument
to display its selected GPIB primary address; the far right
decimal point lights if the selected message terminator is
LF/EQL

3-1
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COMMANDS

The instrument is controlied by the front panet or via
commands received from the controller. These commands
are of three types:

Setting commands — controt instrument settings
Query-output commands — ask for data
Operational commands — cause a particular action

The instrument responds to and executes all commands
when in the remote state. When in the jocal state, setting
and operational commands generate errors since instru-
ment function are under front panel control; enly query-out-
put commands are executed,

Each command begins with a header - a word that de-
scribes the function implemented. Many commands require
an argument following the header — a word or number
which specifies the desired state for the function.

FUNCTIONAL COMMAND LIST

Instrument Commands

ILOGIC—Sets logic supply current limit.
ILOGIC7—Returns logic supply current fimit.
VLOGIC—Sets logic supply voltage limit.
VLOGIC?-Returns logic supply voltage limit.
INEGATIVE--Sets negative supply current limi.
INEGATIVE?—Returns negative current limit.
VNEGATIVE—Sets negative voltage limit.
VNEGATIVE?—Returns negative voltage limit.
IPOSITIVE-Sets positive current limit,
IPOSITIVE? —Returns positive current limit.
VPOSITIVE-—Sets positive voltage limit.
VPOSITIVE?—Returns positive voitage limit.
ITRACK--Sets positive and negative current limits.
VTRACK.--Sets positive and negative voltage imits.

Input/Output Commands

OUT ON—Ccnnecis supplies to output terminals.
OUT OFF—Disconnects supplies from output terminals.

32

QUTPUT?—Returns FSOUT and 1.S0UT ON or OFF.
FSOUTPUT ON—Connects the floating supplies to the
output terminals.

FSOUTPUT OFF—Disconnects the floating supplies from
the output terminals.

FSOUTPUT?—Returns FSOUT ON or OFF.

LSOUTPUT ON-Connects the logic supply to the output
terminals.

LSQUTPUT OFF—Disconnects the iogic supply from the
output terminals.

LSOUTPUT?—Returns LSOUT ON or OFF,

Instrument Status Commands

REGULATION?—Returns reguiation status of all supplies.
LRI ON—Enables logic supply regulation interrupt.

LR1 OFF-Disables fogic supply regulation interrupt.
L.RI?—Returns LRI ON or LRI OFF.

NRI ON-~Enables negative supply regulation interrupt.
NRI OFF—Disables negative supply regulation interrupt.
NRI?—Returns NRI ON or NR1 OFF.

PRI ON-—Enabiles positive supply regulation interrupt.
PRI OFF—Disables positive supply regulation interrupt.
PRI?--Returns PRI ON or PRI OFF.

RQS ON—Enables generation of service requests.

RQS OFF-—Disables generation of service requests.
RGS?—Returns RQS ON or OFF.

USEREQ ON—Enables SRQ when 1D button is pushed.
USEREQ OFF--Disables SRQ when ID button is pushed.
USEREQ?—Returns USER ON or OFF,

System Commands

DT SET—Updates hardware after <GET>.

DT OFF—Updates hardware without <GET> message.
DT?—Returns DT SET or OFF.

ERROR?—Returns error code.

1D?—Returns instrument identification and firmware
version.

INFT —Initializes instrument settings.

SET?—Returns instrument settings.

TEST-Returns 0 or ROM error code.

@



DETAILED COMMAND LIST

DT (device trigger)

Type:
Setting or query

Setting syntax:

DT SET
DT OFF

Examples:

DT SET
DT OFF

Guery syntax:
DT?

Query response:

DT SET;
DT OFF;

Discussion:

This command causes the instrument to wait for the
<@GET> (group execute trigger) interface message before
updating the hardware to new settings. The OFF argument
permits hardware updating without the <GET> message.

oT

®

§ ERROR?

Type:
Query

| Query syntax:

ERR:

. Query ERROR? response:

ERR 103;
ERR 204;

| Discussion;

Programming—PS 5010

This command returns an error code for the most recent

L error reporied via serial poll. When the error status reporting

is disabled (RQS OFF) this command returns the highest

ERROR?

| priority condition pending. The condition is cleared and not
| reported again.

3-3
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FSOUTPUT

Type:
Setting or query

Setting syniax:

FSOUT ON
FSOUT OFF

Examples:

FSOUT ON
FSOUTPUT OFF

Query syntax:
FSOUT?

Query response:

FSOUT ON;
FSOUT OFF,;

Discussion:

This command connects or disconnects both floating
supplies to or from their respective output terminals. Some
protective components remain connected to the output ter-
minals. Refer to schematics 11 and 12 for components that
remain connected.

3-4 FSOUTRUT

1D?

Type:
Query

Query syntax:
o7

Query response:
1D TEK/PS5010,V79.1,FXX;

Discussion:

XX indicates the firmware version number.

D7

@



ILOGIC

Type:
Setting or query

Setting syntax:
ILOG <number>

Examples:

ILOG 2.8
ILOG 1
iLoGic 2

Query syntax:
ILOG?

Query response examples:

ILOGIC 1.8,
ILOGIC 2;

Discussion;

This command sets the logic supply current limit to the
vaiue specified. The units are amperes for both the setting
and query versions. The range is 0.10 A to 3.0 A and the
resolution is 100 mA,

@ ILOGIC

Programming—PS 5010

INEGATIVE

Type:
Setting or query

Setting syntax:

INEG <number>

Examples:

INEG 1.45
INEG 1
INEGATIVE 3

Query syntax:
INEG?

Query response examples:

INEG 1.1;
INEG .750;

Discussion:

This command sets the negative supply current limit to
the absolute value specified. The units for the selting and
guery versions are amperes. The range is 0.050 A to
0.750 A (1.6 A at 15V and below) in the high power com-
partment ang¢ 0.050 A to 0.40 A (0.75 A at 15 V and below)
in the standard compartment. The resolution is 0.050 A.

INEGATIVE 35
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INIT IPOSITIVE
Type: Type:
Operational Setting or query

Operational syniax: Sefting syntax:

INIT IPOS <number>
Discussion: Examples:

This command changes instrument settings to the pow- IFOS .45
er-on state. These settings are shown in Table 3-3 in this IPOS 1
section. IPOSITIVE 0.3

Cueery syntax:
1POS?

Query response examples:

1POS 1.1;
IPOS 750

Discussion:

This command sets the positive supply current limit to
the value specified. Units for the setting and query versions
are in amperes. The range is 0.05 A 10 0.750 A (1.6 A at
15 V and below) in the high power compartment and 0.05 A
to 0.40 A (0.75 A at 15 V and below) in the standard com-
partmenti. The resclution is 0.05 A.

IPOSITIVE @




ITRACK

© Type:

Setting

Seiting syntax:

ITRA <number>

Examples:

ITRA 0.45
iTRA 1.0
ITRACK .3

Discussion:

This command sets the magniiude of both floating sup-
plies to the absolute value specified. Units are amperes. The
range is 0.05 A to 0.750 A (1.6 A at 15 V and below) in the
high power compartment and 0.05 A to 0.40 A (0.75 A at
15V and beiow) in the standard compartment. The resolu-
tion is 0.05 A.

@ ITRACK

Programming-—P8 5010

LLSET

Type:
Setting or query

Setting syniax:
LLSET <binary block >

Guery syntax:
LLSET?

Query response:
LLSET <binary block>;

Discussion:

The setting command changes all instrument settings to
the states as specified in the binary block argument. Use
this command for rapid transfer of settings. The binary block
is generated by the instrument and is not intended to be
generated or modified by the user. The query returns all
instrument settings in low level (binary) format.

The binary block format consists of the percent (%) sign
{(decimal 37) followed by a two byte binary count, the data
bytes and finally the checksum. The two byte binary count
(integer, most significant bLit first) specifies the number of
data bytes plus the checksum byte. The checksumis the 2's
complement of the modulo 256 sum of the preceding binary
data bytes and the binary count bytes. The checksum does
not include the % sign.

LLSET 3-7
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i.Ri

Type:
Setting or query

Setting syntax:

LRI ON
LRI OFF

Examples:

LRI ON
LRI OFF

Query syntax:
LRI?

Query response:

LRI GN;
LRI OFF;

Discussion:

This command enables the logic supply regulation inter-
rupt. SRQ is asserted when the logic supply changes be-
tween any two of the three regulated modes. These modes
are constant voltage, constant current and unreguiated. The
device dependent serial poll status byte indicates which
supply caused the SRQ and the mode changed to. See Ta-
ble 3-1.

The status message returned (with RQS asserted), as a
result of enabling the LRI interrupt, does not necessarily
show the instruments present status. it shows the status
which was latched at the time the interrupt occurred. Use
the command BEG? to determine present status.

3-8 LRl

LSOUTPUT

Type:
Setting or query

Setting syntax:

LSOUT ON
LSOUT OFF

Examples:

LSOUT ON
LSOUT OFF

Query syntax;
ESOUT?

Query response:

LSOUT ON;
LSOUT OFF;

Discussion:

This command connects or disconnects the logic supply
to its positive output terminal. Some protective components
remain connected o the cutput terminals. Refer to sche-
matic 8 for components that remain connected.

LSOUTPUT @



NRI

Type:
Setting or guery

Setting syntax:

NREON
NRI OFF

Examples:
NRE ON
NRE OFF

Query syntax:
NRI?

Query response:

NRI ON;
NRI OFF;

Discussion:

; This command enables the negative supply regulation in-
* terrupt. SRQ is asserted when the negative supply changes
between any two of the three modes. These modes are con-
stamt voltage, constant current and unregulated. The device
dependent serial polt status byte indicates the supply
causing the SRQ and the mode changed to. See Tabie 3-1.

The status message returned {with RQS asserted), as a
result of enabling the NRI interrupt, does not necessarily
show the instruments present status. Instead, it shows the
status which was latched at the time the interrupt occurred.
Use the command REG? to determine present status.

@ NR1

Programming-—P$ 5010

| ouTPUT

| Type:

Setting or query

i Setiing synta:

OUT ON
OUT OFF

| Examples:

QUT ON
QUTPUT OFF

Gueery syntax:
ouT?

Query response examples:

FSOUT ON; LSOUT OFF;
FSOUT OFF; LSOUT ON;

Discussion:

This command connects or disconnects all supplies to or
from their respective output terminals. Some protective
compaenents remain connected to the output terminals. Re-
fer to schematics 8, 11, and 12 for components that remain
connected.

QUTPUT 38
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PRI

Type:
Setting or query

Setting syntax:

PRI ON
PRi OFF

Examples:

PRI ON
PRI OFF

Query syntax:
PRI?

Query response:

PRI ON;
PRI OFF;

Discussion:

This command enabies the positive supply regulation in-
terrupt. SRQ is asserted when the positive supply changes
between any two of the three modes. These modes are con-
stant voliage, constant current and unregulated. The device
dependent serial poll status byte indicates the supply
causing the SRQ and the mode changed to. See Table 3-1.

The status message returned {with RQS asserted), as a
result of enabling the PRI interrupt, does not necessarily
show the instruments present status. Instead, it shows the
status which was iaiched at the time the interrupt occurred.
Use the command REG? to determine present status.

3-10 PRI

REGULATION?

Type:
Query

§ Query syntax:

REG?
REGULATION?

} Query response:

REG <number: ,<<aumber>,<<number>

$ Discussion:

This command provides a means of determining the reg-

E ulation status of the three supplies. The three numbers re-
| turned apply to the negative, positive, and logic supplies in
E that crder. The numbers returned mean: {1} supply is in con-

stant voliage mode, (2) supply is in constant current mode,

| (3) supply is unregulated.

AEGULATION? @



RQS

Type:
Setting or query

Setting syntax:

RQS ON
RQS OFF

Examples:

RQS ON
RQS OFF

Query syntax:
RQS?

Query response:

RQS ON;
RQS OFF,

Discussion:

This command enables the instrument to generate ser-
vice requests. The OFF version of the command disables all
service requests.

@ RGS

Programming—PS8 5610

SET?

Type:
Query

Query syntax:
SET?

Query response exampie:

VNEG 0.0;INEG 0.4;VPOS 0.0;IPOS 0.4,VL.OG 5.0,
ILOG 1.0; FSOUT OFF;L8 OUT OFF;NR!I OFF; PRI OFF;
LRl OFF; DT OFF;USER OFF;RQS ON;

Discussion:

Returns values for all instrument states as shown in
example.

SET? 3-11
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TEST § USEREQ
Type: : Type:
Cutput Setting or query

Output syntax: g Setting syniax:

TEST USER ON
USER OFF
USEREG ON
Discussion: USEREQ OFF

This command returns 0 or the error code corresponding
to the ROM in which the checksum error was found. See

Tabie 3-2. Query syntax:

USER?
USEREQ?

Query response:

USER ON;
USER OFF;

Discussion:

Enables SRG when INST ID front panel bution is
pressed.

312 TEST
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VLOGIC

Type:
Setting or query

Setting syntax:

VLOG <number>-
V9LOGIC <number>

Examples:

VLOG 5
VLOGIC 4.97

Guery syntax:

ViLOG?
VLOGIC?

Query response exampie:
VLOGIC 5.1;

Discussion:

This command sets the logic supply voltage limit to the
value specified. The units are volts for both the setting and
query versions. The range is 4.5V 1o 5.5 V and the resolu-
tion is 0.010 V.

@ VLOGIC

Programming—PS 5010

VNEGATIVE

Type:
Setting or query

Setting syniax:

VNEG 26.7
VNEGATIVE 3.5

Query syntax:

VNEG?
VNEGATIVE?

Query response example:

VNEG 23.2;
VNEG 1.0;

Discussion:

This command sets the negative floating supply voltage
limit to the value specified. The units are volts for both the
setting and query versions. The range is 0 to —32 V and the
resolution is 0.010V to 10V and 0.10 V above 10.1 V.

VNEGATIVE 313
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VPOSITIVE

Type:
Setting or query

Setiing syntax:

VPOS <number>
VPOSITIVE < number>

Guery syntax;

VPOS?
VPOSITIVE?

Query response example:

VPOS 1.0;
VPOS 29.7;

Discussion:

This command sets the positive floating supply voltage
mit to the value specified. The units are volts for both the
setting and query versions. The range is 0 V to +32 V and
the resoiution is 0.01 V to 10V and 0.10 V above 10.1 V.

3-14 VPOSITIVE

YTRACK

Type:
Setting

Setting syntax:

VTRA <number>
VTRACK <number>

Examples:

VTRA 25.3
VTRA 5.02
VTRACK 2

Discussion:

This command sets the voliage magnitude of both float-
ing supplies to the absolute vaiue specified. Units are volis.
Therange is 0 V to 32 V and the resoiution is 0.01 Vic 10 V
and 0.10 V above 10.0 V.

YTRACK @
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MESSAGES AND COMMUNICATION PROTOCOL

Command Separator

A message consists of one command or a series of com-
mands, foliowed by a message terminaior. Messages con-
sisting of muiiiple commands must have the commands
separated by semicolons. A semicolon at the end of a mes-
sage is optional. For exampie, each line below is a message.

INIT
TEST;INIT;RQS ON;USER OFF;ID?,SET?
TEST;

Message Terminator

Messages may be terminated with EOI or the ASCH line
feed (LF) character. Some controllers assert EOl concur-
rently with the last data byte; others use only the LF charac-
ter as a terminator. The instrument can be internally set to
accept either terminator. With EQOl ONLY seiected as the
terminator, the instrument interprets a data byte received
with £Q| asserted as the end of the input message; it also
asserts EO! concurrently with the last byte of the output
message. With the LF/EOI setting, the instrument interprets
the LF character without EO] asserted (or any data byte
received with EOQ| asserted) as the end of an input message;
it transmits carriage return (CR} followed by line feed (the LF

~. with EQI asserted) to terminate output messages. Refer

! service personnel to the Maintenance section of the manual
for information on setting the message terminator. TM 5000
instruments are shipped with EOI ONLY selected.

Formatting A Message

Commands sent to TM 5000 instruments must have the
proper format (syntax) to be understood; however, this for-
mat is flexible in that many variations are acceptable. The
following describes this format and the acceptable
varigtions.

The instruments expect all commands t¢ be encoded in
ASCIL however, they accept both upper and lower case
ASCII characters. All data output is in upper case. See Fig.
3-2.

As previously discussed, a command consists of a head-
er followed, if necessary, by arguments, A command with
arguments must have a header delimiter which is the space
characier SP petween the header and the argument. The
space character o carriage return __, and line feed (¢ are
shown as subscripts in the following examples.

RQS_.ON

@

if extra formatting characters SP, CR, and LF (the LF
cannot be used for format in the LF/EO! terminator mode)
are added between the header delimiter and the argument,
they are ignored by the instrument.

Example 1: RQS_ON;
Example 2: RQSSP ap ON;

Example 3: RQS_, .. o oo 0N

in general, these formatting characters are ignored after
any delimiter and the beginning and end of a message.

s @S ON g
«cUSER OFF

In the command list, some headers and arguments are
fisted in two forms, a full-length version and an abbreviated
version. The instrument accepts any header or argument
containing at least the characters listed in the short form;
any characters added to the abbreviated version must be
those given in the full-length version. For documentation of
programs, the user may add alpha characters o the full-
length version. Alpha characters may aiso be added to que-
ry header, provided the question mark is at the end.

USER?
USERE?
USEREQ?
USEREQUEST?

Muttiple arguments are separated by a comima; however,
the instrument will alsc accept a space or spaces as a
delimiter.

2.3
2 3
2> 3

op

NOTE

In the last example, the space is treated as a format
character because it follows the comma (the argument
defimiter).

Number Formats

The instrument accepis the following kinds of numbers
for any of the numeric arguments.

® Signed or unsigned integers {including +0 and —0).
Unsigned integers are interpreted as positive.
Examples: +1, 2, —1, —10.
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ASCIl & {EEE 488 (GPIB) CODE CHART
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Fig. 3-2. ASCH and IEEE 488 (GPIB) Code Chart.
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®  Signed or unsigned decimal numbers. Unsigned
decimal numbers are interpreted to be positive.
Examples: --3.2, +5.0, .2.

® Floating point numbers expressed in scientific
notation. Examples: +1.0E-2, 1.47E1, 1.E—2,
0.01E+0.

Rounding of Numeric Arguments

The instrument rounds numeric arguments to the nearest
unit of resolution and then checks for out-of-range
conditions.

Message Protocol

As the instrument receives a rnessage it is stored in the
Input Buffer, processed, and execuied. Processing a mes-
sage consists of decoding commands, detecting delimiters,
and checking syntax. For setting commands, the instrument
then stores the indicated changes in the Pending Settings
Buffer. i an error is detected during processing the instru-
ment asserts SRQ, ignores the remainder of the message,
and reseis the Pending Settings Buffer. Resetting the Pend-
ing Settings Buffer avoids undesirable states which could
occur if some setfing commands are executed while others
in the same message are not.

Executing a message consists of performing the actions
specified by its command(s). For selting commands, this in-
volves updating the instrument settings and recording these
updates in the Current Settings Buffer. The sefling com-
mands are executed in groups - that is, a series of setting
commands is processed and recorded in the Pending
Settings Buffer before execution takes place. This aliows
the user to specify a new instrument state without having to
consider whether a particular sequence would be valid. Ex-
ecution of the settings occurs when the instrument pro-
cesses the message terminator, a query-output command,
or an operational command in a message. The normal ex-
ecution of settings is modified by the DT SETTINGS
command.

When the instrument processes a query-outpul com-
mand in a message, it executes any preceding setting com-
mands to update the state of the instrument. it then
execuies the query-output command by retrieving the ap-
propriate data and putting it in the Output Buffer. Then, pro-
cessing and execution continue for the remainder of the
message. The data are sent to the controller when the in-
strument is made a talker.
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When the instrument processes an operational command
in a message, it execuies any preceding sefting commands
before executing the operational command,

Muttiple Messages

The input Buffer has finite capacity and a single message
may be long encugh to fill it. In this case, a portion of the
message is processed before the instrument accepts addi-
tional inpui. During command processing the instrument
holds off additional data (by asserting NRFD) until space is
availabie in the buffer.

When space is available, the instrument can accept &
second message before the first has been processed. How-
ever, it holds off additional messages with NRFD until it
compigetes processing the first.

After the instrument executes a query-output command
in a message, it holds the response in its Qutput Buffer until
the controller makes the instrument a tatker. If the instru-
ment receives a new message before all of the output from
the previous message is read it clears the Qutput Buffer
before executing the new message. This prevents the con-
trofler from getiing unwanted data from old messages.

One other situation may cause the instrument to delete
output. The execution of a long message might cause both
the input and Output Buffers to become full. When this oc-
curs, the instrument cannot finish executing the message
because it is waiting for the controller to read the data it has
generated; but the controfler cannot read the data because
it is waiting to finish sending its message. Because the in-
struments Input Buffer is full and it is holding off the rest of
the controilers message with NRFD, the system is hung up
with the controlier and instrument waiting for each other.
When the instrument detects this condition, it generates an
error, asseris SRQ and delstes the data in the Output Buff-
er. This action allows the controlier to transmit the rest of
the message and informs the controfier that the message
was executed and that the output was deleted.

A TM 5000 instrument can be made a talker without hav-
ing received .a message which specifies what it should out-
put. In this case, acquisition instruments (counters and
multimeters) return a measurement if one is ready. If no

- measurement is ready, they return a single byte message

with all bits equal to 1 (with message terminator); other
T 5000 instruments will return only this message.
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INSTRUMENT RESPONSE TO IEEE-488 INTERFACE
MESSAGES

Interface messages and their effects on the instrurments
interface functions are defined in |IEEE Standard 488-1978.
Abbreviations from the standard are used in this discussion
which describe the effects of interface messages on instru-
ment operation,

Bus interface control messages are sent as iow level
commands through the use of WBYTE controller com-
mands. For the following commands A = 32 plus the instru-
ment address and B = 64 pius the instrument address.

Listen WBYTE @ A:
Unlisten WBYTE @ 63:
Talk WBYTE @ B;
Unialk WBYTE @ 95:
Untalk-unlisten WBYTE @ 63, 95;
Device clear {DCL) WBYTE @ 20
Selective device clear {SDC) WBYTE @ A, 4:
Go to local (GTL) WBYTE @ A, 1:
Remote with jockout WBYTE @ A, 17, 63:
Local jockout of all instruments WBYTE @ 17:
Group execute trigger {GET) WBYTE @ A, &

These commands are for the TEKTRONIX 4050-Series
controllers and representative for other controllers.

UNL—Unlisten
UNT-—Untaik

When the UNL command is received, the instruments lis-
tener function goes to its idle state (unaddressed). In the idle
state, the instrument will not accept instrument commands
from the GPIB.

The talker function goes to its idle state when the instru-
ment receives the UNT command, In this state, the instru-
ment cannot output data via the GPIB.

The ADDRESSED light is off when both the talker and
listener functions are idle. If the instrument is either talkk ad-
dressed or listen addressed, the light is on.

IFC—interface Clear

This uniline message has the same affect as both the
UNT and UNL messages. The front panel ADDRESSED
light is off.
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DCL—Device Clear

The Device Clear message reinitializes communication
between the nstrument and controller. In response to DCL,
the instrument clears any input and output messages and
any unexecuted settings in the Pending Settings Buffer.
Also cleared are any errors or events waiting to be reported,
except the power-on event. If the SRQ line is asserted for
any reason other than power-on when DCL is received, the
SRQ is unasserted.

SDC—Selected Device Clear

This message performs the same function as DCL,; how-
ever, only instruments that are listen addressed respond to
sDC.

GET—Group Execute Trigger

The instrument responds to GET only if it is listen ad-
dressed and the instruments device trigger function has
been enabled by the Device Trigger command {DT). The
GET message is ignored and an SRQ generated if the DT
functicn is disabled (DT OFF), the instrument is in the local
state, or if a message is being processed when GET is
received.

SPE--Serial Poll Enable
SPD—Serial Poll Disable

The SPE message enables the instrument to output
serial poll status bytes when it is talk addressed. The SPD
message switches the instrument back to its normal oper-
ation of sending the data from the Output Buffer.

MLA—My Listen Address
MTA—My Talk Address

The primary listen and talk addresses are estabiished by
the instruments GPIB address (internally set). The current
setting of the GPIB address is displayed on the front panel
when the ID button is pressed. When the instrument is ad-
dressed to talk or fisten, the front panel ADDRESSED indi-
cator is illuminated.

LL.O—Local Lockout

in response o LLO, the instrument goes to a lockout
state-.-from LOCS to LWLS or from REMS to RWLS.



REN—HRemote Enable

If REN is true, the instrument goes to a remote state
{from LOCS to REMS or from LWLS to RWLS) when its
listen address is received. REN false causes a transition
from any state to LOCS; the instrument stays in LOCS as
long as REN is false.

A REN transition may occur after message processing
has begun. In this case execution of the message being
processed is not affected by a transition.

GTL—Go To Local

Only instruments that are listen addressed respond to
GTL by going to a local state. Remote-to-local transitions
caused by GTL do not affect the execution of the message
being processed when GTL was received.

Remote-Local Operation

The preceding discussion of interface messages de-
scribes the state transitions caused by GTL and REN. Most
front panel controls cause a transition from REMS to LOCS
by asserting a message called return-to-local {rtf). This tran-
sition may occur during message execution; but in contrast
to GTL and REN transitions, a transition initiated by ri/ does
affect message execution. in this case, the instrument gen-
grates an error if there are any unexecuted setling or oper-
ational commands. Front panel controls that orly change
the display {like ID) do not affect the remote-local states —
only front panel controls that change settings assert rif. The
rtf message remains asserted while multiple keystroke
settings are entered; and it is unasseried after the execution
of the settings. Since rtf prevents transitions to REMS, the
instrument unasserts rtf if a multiple button sequence is not
completed in a reasonable tength of tme (approximately 5
to 10 seconds}.
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The instrument maintains a record of its settings in the
Current Seitings Buifer and new settings from the front
panel or the controller update these recorded settings. In
addition, the front panel is updated to reflect setting
changes due to commands. Instrument settings are unaf-
facted by transitions between the four remote-locai states.
The REMOTE indicator is illuminated when the instrument is
in REMS or RWLS.

Local State {LOCS)

In LOCS, instrument settings are controlied by the opera-
tor via front panel pushbuttons. When in LOCS, oniy bus
commands that do not change instrument setlings are ex-
ecuted {query-output commands); all other bus commands
(setting and operational) generate an error since their func-
tions are under front panel control.

Local With Lockout Siate (LWLS)

The instrument operates the same as it does in LOCS,
except that rt/ will not inhibit a transition to remote.

Remote State (REMS)

in this state, the instrument executes ail instrument com-
mands. For commands having front panel indicators, the
front panel is updated when the commands are executed.

Remote With Lockout State (RWLS)

Instrument operation is identical to REMS operation ex-
cept that the rif message is ignored.
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STATUS AND ERROR REPORTING

Through the Service Request function (defined in the
|EEE-488 Standard), the instrument may alert the controller
that it needs service. This service request is also a means of
indicating that an event (a change in status or an error) has
occurred. To service a request the condroller performs a
Serial Paoll; in response the instrument returns a Status Byte
(8TB) which indicates whether it was requesting service or
not. The STB can also provide a limited amount of informa-
ticn about the request. The format of the information en-
coded in the STB is given in Fig. 3-3. When data bit 8 is set,
the STB conveys Device Status information which is indicat-
ed by bits 1 through 4,

Because the STB conveys limited information about an
event, the events are divided into classes; the Status Byte
reports the class. The classes of events are defined as
follows:

COMMARND indicates the instrument has received a

ERROR command which it cannot understand.

EXECUTION  Indicates that the instrurment has re-

ERROR ceived a command that it cannot ex-
ecute. This is caused by arguments out
of range or settings that conflict.

INTERNAL Indicates that the instrument has de-

ERRCR tected a hardware condition or
firmware problem that prevents
operation.

SYSTEM Events that are common to instru-
EVENTS ments in a system {e.g., Power on,
User Request, etc.).

EXECUTION  The instrument is operating but the
WARNING user should be aware of potential
problems.

DEVICE Device dependent events,
STATUS

The instrument can provide additional information about
many of the events, particularly the errors reported in the
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Table 3-3
STATUS BYTE BITS DEFINITION

__ H 0, 8TB indicates event class
V' i 1, STB indicates device status
\

i P 1 if requesiing service

- 1 indicates an abnormal event

- 1 if message processor
is busy

H

! \ y

1‘ - \‘ - ‘—\—-i-—Defme Evenis
i

-
-
o —

——

i DECIMAL

Not

\
oy
201 busy j Busy

Status Byte
(Example} [81 71615143

Power
On 0i1i101X|04i010|1 65 g1
Mormal and abnor- Vollage, command;
mal conditions giofol1lerrors and sysiem
events

Negative supply Current  and  ex-
status 01 111|% fecution errors

Positive supply Unregulated inter-

status 1101|171 nal errors and sys-
tem events

Logic supply 111

status 2391.31

Fig. 3-3. Definition of status byies.

Status Byte. After determining that the instrument request-
ed service {by examining the 8TB) the controller may re-
quest the additional information by sending an error query
(ERR?). In response, the instrument returns a code which
defines the event. These codes are described in Table 3-1.
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Table 3-1
ERROR QUERY AND STATUS INFORMATION

Abnormal Conditions

Bus response Response to
Event to ERR? senial poli®
Command Errors
Command header error 101 97 or 113
Header delimiter error 102 97 or 113
Command argument error 103 97 or 113
Argument delimiter error 104 97 or 113
Missing argument 106 97 or 113
Invalid message unit delimiter 107 97 or 113
Binary block checksum error 108 97 or 113
binary block byte counter error 109 97 or 113
Execution Errors
Command not executable in Jocal mode ’ 201 98 or 114
Returned to local, new settings pending lost 202 88 or 114
/O buffers full, output dumped 203 98 or 114
Settings conilicts 204 98 or 114
Argument out of range 205 98 or 114
Group execute trigger ignored 206 98 or 114
Internal Errors
System error 302 99 or 115
Math pack error 303 99 or 115

Normal Conditions

System Events
Power on 401 65 or B1
User reguest 403 67 or 83

Device Dependent Events
Negative supply goes 1o constant voltage mode 721 197 or 213
Negative supply goes to constant current mode 722 198 or 214
Negative supply goes to unregulated mode 723 199 or 215
Positive supply goes to constant voltage mode 724 201 or 217
Positive supply goes to constant current mode 725 202 or 218
Positive supply goes to unreguiated mode 726 203 or 219
Logic supply goes to constant voltage mode 727 205 or 221
Logic supply goes to constant current mode 728 206 or 222
Logic supply goes to unregulated mode 729 207 or 223

3if the message prosessor is busy, the instrument returng the higher decimal number.
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Table 3-2
FRONT PANEL ERROR CODES
Displayed Abnormal Events

302 System error
303 Math pack error
340 System RAM error
341 System RAM error (low nibble)
372 CO000 ROM placement error
373 D000 ROM placement error
374 EQ00 ROM placement error
375 FO0CO ROM placement error
392 C000 ROM checksum error
393 D000 ROM checksum error
394 E000 ROM checksum error
395 FCO0 ROM checksum error
521 Signature analysis mode

if there is more than one event to be reported, the instru-
ment continues to assert SRQ until it reports all events.
Each event is automatically cleared when it is reported via
Serial Poli. The Device Clear {DCL) interface message may
be used to clear all evenis except Power on,

Commands are provided to control the reporting of some
individual events and to disable all service requests. For ex-
ample, the User Request command (USEREQ) provides in-
dividual control over the reporting of the user request event
which occurs when the front panel 1D button is pushed. The
Request for Service command (RQS) controls whether the
instrument reports any events with SRQ.

RQS OFF inhibits all SRQs so in this mode the ERR?
query allows the controller to find out about events without
first performing a Seriai Pcll. With RQS OFF, the controller
may send the ERR? query at any time and the instrument
returns an event waiting to be reported. The controller can
clear all events by sending the error query until a zero (0)
code is returned, or clear all events except Power.on
through the DCL interface message.
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With RQS OFF the controller may perform a Serial Poll,
but the Status Byte onily contains Device Dependent Status
information. With RQS ON, the STB contains the class of
the event and a subsequent error reported in the STB.

Power Up {initial) Conditions

During power up, the PS 5010 microprocessor performs
a diagnostic routine {self test) to check the functionality of
the ROM and RAM. If no error is found, the instrument en-
ters the Local State (LOCS) with the default setiings as
listed in Table 3-3. The SRQ line on the GPIB is also
asserted.

Table 3-3
POWER ON SETTINGS
The instrument goes 1o the following settings at power on

and when the INIT command is executed. Characters in par-
enthesis are nct entered as part of the argument.

Header Argument
VPQOSitive 0.0 {v)
IPOSitive 0.4 (A)
VNEGative 0.0 (V)
INEGative 0.4 (A)
VLOGic 5.0 (V)
ILOGic 1.0 (A)
FSOUTput OFF
LSOUTput OFF
PRI OFF
NRI OFF
LRI OFF
RQS ON
USEReq OFF
DT GFF

If an internal error is found, an efror code is displayed in
the front-panel readout. See Table 3-2 for error codes.
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APPLICATIONS

Tatker Listener Program For 4050 Series
Controllers

This sample program allows sending the listed com-
mands and receiving the data generated.

100 RES #S%010 TALKER/LISTENER PROGRAR
110 REA 285010 PRIAARY ADDRERS = 22
120 INIY

130 OM SRO THEN 240

140 DIR A%{200)

150 PRINT “ENTER MESSAGE(S): "3

140 INPUT C%

170 PRINT f22:(C3%

180 REM CHECK FOR BUERIES

190 IF POS(CE,"7?",13=0 THEN 130

200 REA INFUT FROA DEVICE

210 INPUT B221A%

220 PRINT A%

230 GG 1O 150

240 REM SERIAL FOLL ROUTINE

250 POLL X.Y122

268 PRINT “STATUS BYTE: ;¥

270 RETURH

) 4050 Series Talker Listener Program Description

This program must be typed into the 4050 series control-
ler before the PS 5010 is powered up. The PS 5010 asserts
SRQ on power up. The program will clear the SRQ by
polling the instrument before proceeding. The program
starts with two remark statements, cne titling the program
and the other listing the instruments factory set primary ad-
dress, 22. Line 130 allows a transfer to line 240. Upon an
SRQG interrupt, lines 250 and 260 clear the serial polt and
print a status byte. The condition that generated the SRQ
can he determined by reviewing Table 3-1. Statement 140
dimensions A character string (AS). The default fength for
A3 in the 4050 series is 72 characters (1 line). Line 150
prompts the user for a message (command or query). The
message entered is assighed to C3. C3 is sent to the
PS 5010 by the print statement at iine 170. If the message
is & settings command, the front panel displays change to
reflect the value sent. Statement 180 is a remark statement.
Statement 180 checks C3 for a question mark. If a question
mark is included in C§, the message contained a query. The
program moves on to statement 200, 210 and 220 which
will input the response to the query from the PS 5010 and
print it on the computer screen.

Talker Listener Program For the 4041 Controller

.: This sample program aliows sending the listed com-
/ mands and receiving the data generated.

@

?0 REM P85010 TALKER/LISTEHER FROGRAM
2% REM FPS5010 PRIMARY ADDRESS = 22
100 OFEH H1tUGPIB(PRI=22,EO0N={x)"
110 ON BRE THEN GOBUBR 240

119 EMNABLE GRU

120 DIR A% TO (200D

130 FRINT YENTER COMMAND(S) / RUERY "
140 INPUT C%

145 IF Ca="EX"THEN GOTC 230

150 PRINT H1:0%

160 REM CHECK FOR QUERIES

170 IF POS(LCS,"¥",1)=0 THEN GOTO 130
190 REM INPUT FROM DEVICE

200 INFUT Hi:A%

210 PRINT A%

220 GOT0 130

230 sYOF

240 FOLL JR-F.8.,22

250 PRINT “"SRD SEEM, STATUS BYTE:".S5B
260 RETURN

Sample Program

This program ilustrates how the PS 5010 can be used o
learn front panel settings. The program varies these settings
by a selected percentage using only ihe INST ID button,
which operates as & user interrupt.

Line 110 telis the controller the location of the poll
routine.

Line 150 tells the PS 5010 that the INST ID button is io
be used as a user interrupt.

Lines 280 and 300 are examples of commands assigning
instrument settings to variables.

Line 390 shows the use of an arithmetic variable as a
command argument.

Lines 450 through 530 are the SRQ service routine to do
a poll, print out the POLL status and the error query
response.

Line 470 checks if the SRQ was generated by the INST
1D button. Hf so, control returns to the main program,
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160
1190
120
130
140
150
140
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
A0
340
370
380
390
4G0
410
420
430
440
450
460
470
480
490
500
G510
520
HA0
540

324

REM High level learm and tolervance chande srodgram
ON SRO THEM 450
DELETE F$sCosDsFsFPs8eT

REM
P=22

Nefault sddress for the FPSS010

PRINT @F:°"USER ON°®

PABE

PRINT
PFRINT
FRINT
PRINT
FRINT
FRINT
FRINT
INFUT
PRINT
FRINT
FRINT
WalT

-3
#
]
L

T

This progsram z2llows wvou t0 menusllw st ur the PESOI0 *
front ranel and then change ithe floztinsg surrly voltasges®
bw rlus and minus & selecteble rercentadey by using the®
INST ID button as 3 wser interrust,®

Enter rercent tolerance changer then RETURN, 3

Set ur front ranel for initizl settings, then rress °©
FSE0I0 INST ID button.®

FRINT @F3I"UNEGTIVFOGT®
INPUT BFIAXR
LET F=1+4T/100

FRINT
PRINT

Flus *iT$* parcent tolerance.®

FRINT BFI®UNEDR "3AXFS " VFPOB "sB%F

WalT

LET F=1-T/100

FRINT
FPRINT

Mirngs *5T53* rercent tolerarnce.®

FRINT RFIYUNEG *iA%F3 "3 VFOS *FR%F

WAIT
FRINT
FRINT

Returned to initisl settings.*

FRINT BFITUNEG "FAF°3VPOS "SR

G0 TO
REM

FOLL TisG8F
IF 8=47 DR

FRINT
FRINT
FRINT
FRINT
INFUT
FRINT
RETURN

2
e B

SRE Service routine

S=83 THEMN 540

PORO gserviced @ address ®iF

FOLL status returnedd 8

@BFIPERRTS

@FIF$

Error Query resrornsel °iF$



The POLL Statement and Clearing SRQ
The POLL statement causes the BASIC interpreter in the

4050 series controilers to serially poll each peripheral device
" on the General Purpose Interface Bus (GPIB) and determine

which device is requesting service. When the device is
found, the device sends its status byie to the BASIC
interpreter over the GPIB.

The POLL statement is normally executed in response to
a service raquest from a peripheral device on the GPIB. Two
numeric variables are specified as parameters in the POLL
statement followed by a series of /O addresses. The BASIC
interpreter polis the first /O address in the list, then the
second /O address, then the third, and so on, until the de-
vice requesting service is found. H is imperative that the /O
address of the device requesting service is in the list, or
program execution is hakted.

The PS 5010 asserts SRQ during power up or power
down. The power up SRQ must be cleared before
continuing.

POLL AB;22

This statement shows a method of clearing the service
request. The variables A and B in this example may be any

. undefined variables. Foliowing the variables is the semicolon

delimiter and the alpha character defined in the first line as
the instruments primary address. The devices position in the
{ist is assigned to the first variable specified in the POLL
statement. The status word from the device is then sent
over the GPIB and assigned 1o the second variable specified
in the POLL statement.

Using Low Leve! Settings

p=22

DIM A(26)

PRINT @P:"LLSET?"
WBYTE @864 +P:
RBYTE A

WBYTE @32+ P:A

The above program lines retrieve the PS 5010 settings in
low level binary format and return them at a later time,
Transferring settings in a low level binary format requires
considerably less bus time. The first statement assigns the
PS 5010 factory set address to the undefined variable P.
The next dimensions A io 26 characters. The low level
settings guery command is then sent to the PS5 5010. The
fourth statement makes the PS 5010 a tatkker and the fol
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lowing line reads the binary block into the computer mem-
ory. The last statement recovers the fow level settings from
the computer memory and sends them back io the
PS 5010. For a definition of the binary block argument see
the description for the LLSET command in this section. Fur-
ther discussion of RBYTE and WBYTE may be found else-
where in this section and in the computer programming
manual.

Program Delays

The PS 5010 delays status reporting, via SRQ after
changes in voltage, current or output, to allow instrument
stabilization. if interrupts to detect changes in status are
desired, a 100 ms delay rmust be inserted in the program
after each change to insure the PS 5010 has sufficient time
10 report.

Information Available

Additional assistance in developing specific application
oriented software is available in the following Tektronix
manuals.

(1) 070-3985-00—GPIB Programming Guide. This man-
ual is specifically written for applications of this in-
strument in IEEE-488 systems. It contains
programming instructions, tips and some specific ex-
ample programs.

(2) 070-2270-00—4051 GPIB Hardware Support Man-
ual. This manual gives an indepth discussion of
{EEE-488 bus operation, explanations of bus timing
detalls and early bus interface circuitry.

{3) 070-2058-0t—Programming In BASIC

(4) 070-2059-01-—Graphic Programming In BASIC

(5) 51/00-700 4/0—4050 Series Programming Tips

(6) 070-2380-01—4907 File Manager Operators manual

(7} 070-2128-00--4924 Users manual

{8) 070-1940-01—4050 Series Graphic System Opera-
tors manual

{9) 070-2058-01--4050 Series Graphic System Refer-
ence manusl

(10) 070-3918-00—4041 Operators manual

{11) 061-2546-00--4041 Reference

manuat
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