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| Initial Inspection

Immediately after receipt, unpack the KONSTANTER and all
included accessories, and inspect for damage and completeness.

Unpacking

e Other than the usual care exercised in handling electronic
equipment, no additional precautions are required when
unpacking the instrument.

e The KONSTANTER is delivered in recyclable packaging, which
providesforadequateprotectionduringtransportassubstantiated
bytesting. Ifthe instrumentis repacked at alater pointintime, the
same packaging, or its equivalent, must be used.

Visual Inspection

e Compare the order number or type designation included on the
packagingand/ortheserial plate with the particulars showninthe
shipping documents.

e Make sure that all accessory components have been included
(— Kap. 1.3, “Options and Accessories”).

e Inspect the packaging, as well as mechanical instrument and
accessory components for possible transport damage.

Complaints

If damage is discovered, immediately file a claim with the freight
forwarder(savethepackaging!). [fotherdefectsaredetected, orinthe
event that service is required, inform your local representative, or
contact us directly at the address included in the last page of this
handbook.

Il Warnings and Safety Precautions

TheKONSTANTERhasbeenmanufacturedandtestedinaccordance
with the electrical safety regulations listed in the technical data as a
safety class | device, and has been shipped from the factory in
flawless technical safety condition. In order to maintain this condition
and to assure safe operation, users must observe all notes and
warningsincludedintheseoperatinginstructions. Theseareidentified
with the following headings:

Caution!

A note concerning operation, practical advice or other information
which must be adhered to in order to prevent damage to the
KONSTANTER, and to assure correct operation.

WARNING!

An operating procedure, practical advice or other information which
must be adhered in order to assure safe operation of the
KONSTANTER, and to prevent personal injury.

The most important warnings are summarized below. Reference is
made to these warnings at appropriate points within the operating
instructions.

Important Warnings

WARNING | - Protective Grounding

The KONSTANTER may only be placed into operation after the
protective conductor has been connected. Interruption of the
protective conductor, either inside or outside of the KONSTANTER,
ordisconnection of the protective conductor terminal may transform
the KONSTANTER into a source of potential danger. Intentional
interruption is prohibited.

62N: Thedeviceis connectedtothe mains by means ofa3 conductor
cable with mains plug. The plug may only be inserted into a suitable
outlet with earthing contact. This safety precaution must not be
defeated though the use of an extension cable without protective
conductor.

64N: Thesedevicesare permanently connectedtothe mainswithas-
pole terminal block for 3-phase current (5 conductor).

WARNING Il - Impaired Safety

If it can be assumed that safe operation is no longer possible, the

KONSTANTER must be removed from service and secured against

inadvertent use. It must be assumed that safe operation is no longer

possible:

e |f the KONSTANTER demonstrates visible damage

e |f the KONSTANTER no longer functions

e Afterlengthy periods of storage under conditions which deviate
from specified storage conditions

e After extraordinary stressing due to transport

WARNING lll - Opening Housing Panels

Voltage conducting parts may be exposed when housing panels are
opened, aslongasthe KONSTANTER s connected to supply power.
Any contact withthese exposed conductive partsis life endangering.

Forthisreason, housing panels may only be opened and/orremoved
by trained personnel who are familiar with the dangers involved.

WARNING IV - Repair by Trained Personnel

Voltage conducting parts may be exposed when housing panels are
opened, aslongasthe KONSTANTER is connected to supply power.
Maintenance andrepair work, as well asinternal balancing, may only
be performed by trained personnel who are familiar with the dangers
involved.

The KONSTANTER must be disconnected from all external power
sources before work of this type is performed, in as far as this is
possible. A 5 minute waiting period must be observed after
disconnectioninordertoallowinternalcapacitorstodischargetosafe
voltage levels.

WARNING V - Fuse Replacement

Only specified fuse types with the specified nominal current rating
may be used to replace blown fuses (see Technical Data and
specifications on the serial plate).

Tampering with fuses or fuse holders is prohibited (“repairing” fuses,
short-circuiting fuse holders etc.).

Significance of Symbols
q3

Indicates EC conformity

& Observe EGB directives
@ Warning concerning a source of danger
(attention: observe documentation!)

This device may not be disposed of with the trash. Further

ﬁ informationregardingthe WEEEmarkcanbeaccessedonthe
Internetatwww.gossenmetrawatt.combyenteringthesearch
term "WEEE'.
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1 Technical Description

1.1 Features and Range of Applications

SSP KONSTANTERS (single-output system power supplies) are
manualandremotecontrollable DCpowersuppliesforlaboratoryand
systemuse. Despite high output power, the power supplies are small
and lightweight.

The floating output features “safety electrical separation” from the
mains input as well as optional computer interfaces, and s classified
as a safety extra-low voltage circuit (SELV) in accordance with VDE/
IEC. Wide ranging nominal power values are available from the
voltage and current controlled output.

The devices are generally equipped with a control panel and display,
as well as an analog interface.

An additionalinterface can be plugged into the device for integration
intocomputercontrolledsystems. Twointerfacevariantsareavailable
to this end, as described in chapter 1.3.

Manualadjustment of voltage and currentisaccomplished by means
of two rotary knobs with selectable adjusting sensitivity. Numerous
additional functions can be activated with various keys (see table
below).

Two 4-place digital LED displays read out measured values and
settings. LEDs indicate the current operatingmode, selected display
parameters and the status of device and interface functions.
Theanaloginterfacecanbeusedtosetoutputvoltageandcurrentwith
the help of external control voltages, and also serves to link several
devicesformaster-slaveoperation. Deactivationoftheoutput, control
paneldisablingandindividual or sequential retrieval of saved settings
can be controlled via the floating optocoupler input.

1.2 Functions

Adjustable functions:

— Voltage and current setpoint values

— Voltage and current limit values (soft-limits)

— Activate / deactivate the output

— Overvoltage protection trigger value

— Overcurrent response (limiting with or without shutdown)
— Delay time for overcurrent protection

— Starting performance (power-on status)

— Reset device settings

— Save device settings

— Recall device settings individually or sequentially
— Control panel disabling

— Function selection for trigger input

— Round off measured value for display

- Service request masks (SRQ masks)

— Activate/deactivate digital displays !

—  Self-triggering when mains power is switched on !

Retrievable information:

— Momentary measured voltage and current values

—  Minimum and maximum measured voltage and current values
— Momentary output power

— Current device settings (individual or complete)

—  Current device status (control mode, overtemperature, busy)

— Occurred events (mains or phase failure, overtemperature,
overvoltage, overload, programming error)

- DevicelD’

Additional Functions

— Sensorterminalsprotectedagainstpolarityreversalandautomatic
switching to auto-sensing

— Overtemperature protection

— Output protected against reverse polarity

— Backup battery for device settings memory
— Recognition of mains or phase failure
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— Inrush current limiting

") Via computer interfaces only

1.3 Options and Accessories

Devices can be equipped with a plug-in interface module (2 variants)
for integration of SSP KONSTANTERSs into computer controlled
systems.

Variant 1 includes one digital computer interface:
— One V.24 / RS 232C bit-serial interface

This interface is provided in minimized format only (conductors:
RxD, TxD, GND).

Variant 2 includes two digital computer interfaces:

— One IEC 625 bit-parallel, byte-serial interface
This interface fulfills all requirements of the IEEE 488 standard
andiscommonlydesignatedasaGPIB(generalpurposeinterface
bus) or an HP-IB (Hewlett Packard interface bus).

— One V.24 / RS 232C bit-serial interface
This interface is provided in minimized format only (conductors:
RxD, TxD, GND).

Programming ofall device functions, as wellas querying of measured
andconfiguredparametersispossibleviabothinterfaces. ThelECbus
interface provides several additional, specific interface functions.

Theinterface optionis supplied asaseparate plug-inmoduleand can
be easily plugged into the device at the rear.

Included accessories:
— 1 set operating instructions
— 1 mounting kit for rack installation

— 1 mains power cable with earthing contact plug
(for 82 N only)

Additionally available accessories:
— RS 232 bus cable



1.4 Functional Principle

Figure 1.4 shows a schematic diagram of the SSP-KONSTANTER.  printed circuit boards, as well as subdivision of the mains power
The delineations indicate distribution of the circuit to the individual  circuit, the control and interface circuit, and the output circuit.
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Figure 1.4 ~ Schematic Diagram of the SSP KONSTANTER

Printed Circuit Board Functions Overview

PCB A:  Central processing unit

PCB B: |EEE 488 — RS 232C interface (optional)

PCB C: Control panel and display

PCB D: Mains input circuit, 0.5 / 1 KW (filter, rectification, screening)
PCBE: Chopper and power transformer

PCBF: Power output circuit (rectification, filtering, sink)
PCB G: Regulator

PCB H: HF output filter

PCBI:  Mains input circuit, 2 / 3 KW (filter, rectifier, screening)
PCB K:  Mains input circuit, 3 KW (filter, rectification, screening)
PCB M: Line filter choke
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Power Supply

Required DC supply power is generated for each respective circuit
from mains power which has been fed to the power pack via an
interference suppression filter, a wire fuse, the mains switch and
inrush current limiting. Series 64 N SSP KONSTANTERSs are
supplied with power from a 3-phase mains system (relative to the
neutral conductor).

Central Processing Unit (CPU)

Overallcontrolofthe SSP-KONSTANTERIisaccomplished by means
ofthe CPUon PCBA. It uses an 80C32 8-bit microcontroller with 64
kilobytes of program memory and 32 kilobytes of battery-backed
CMOS RAM.

An 11 MHz pulse generator establishes the clock frequency for the
processor,andcreatesatimereferenceforthemeasuringfunctionand
the serial interface.

Awatchdogcircuitmonitorsprocessoractivityanddisablesaccessto
battery-backed RAM in the event of supply power failure.

Operation

The SSP-KONSTANTER can be operated with the controls at the
front panel, or by means of the optional IEEE 488 and RS 232C plug-
in interface module.

Displays and Control Panel

Thetwo 4-place, 7-segment displays and the keys at the front panel
are managed by a controller module in multiplex mode. The
individual LEDs are driven statically via a register, and the rotary
pulse encoders control increment-decrement counters relative to
direction of rotation. Each time an adjusting element is activated, an
interrupt occurs at the CPU which then causes an appropriate
response.

Interface Option

If the SSP-KONSTANTER is equipped with a plug-in interface
module, the device can also be controlled either viathe IEEE 488 bus
or the RS 232C serial interface.

Remote Control

Device messagesreceived by theinterface are forwarded tothe CPU
wherethey arefirstsavedto RAM. Afterreceivinganend-of-message
character, data are checked for correct syntax, plausibility and limit
values. Valid commands are subsequently executed.

Setup Procedure

Setupdataareprocessedandforwardedtotherespectivefunctionunit
vial/O control and an optocoupler assuring electrical isolation. Each
setting value for output voltage, output current or overvoltage
protectiontriggeringis convertedto aproportional control voltage by
a12bitDAC, andisfedtotherespective controller orcomparatorasa
setpoint or a reference quantity.

Actual output voltage is ascertained by a voltage monitor, whose
automatic sensor switchinginputs are connected eitherto the output
terminals or the sensor terminals.

Actual output currentis acquired as a voltage drop ata shuntlocated
in the negative output conductor, and is amplified by the current
monitor to a scaled signal.
Inordertoachieverapiddownwardadjustmentofoutputvoltageeven
with minimal output load, the device is equipped with a limited sink
function (limited to approximately 25 W per 1000 W output power)
fordischargingthe output capacitor. Thisfunctionis activatedaslong
asoutputvoltage exceedsthe currentsetpointvalue (alsointheevent
of energy recovery from a parallel connected voltage source).
The source and sink function is enabled when the output On / Off
controls are set to ON, and the source function is disabled when
controls are set to Off and the sink setpoint is set to Unominal after
approximately 300 ms (high impedance for Uout < Unominal).
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Measuring Procedure

Monitor amplifier output signals, which are proportional to actual
output voltage and current, are fed to an analog multiplexer (MUX)
which switchesone ofthetwo signalstotheinput ofthe analog-digital
converter(ADC)dependinguponthedesiredmeasured quantity. The
ADCfunctionsinaccordancewiththesynchronousvoltage-frequency
conversion principle, and makes asquare-wave signal available atits
outputwhosefrequency is proportional to the measured quantity fed
to the input. An optocoupler is used to assure electrically isolated
signal transmission to a binary counter whose 40 ms gating time is
derived from the quartz controlled pulse frequency of the CPU by
means of an additional counter. After gating time has elapsed, the
CPU acquires the counter value and calculates a measured value
which is saved to RAM as a decimal number. Depending upon the
circumstances, the measured value display is refreshed, an extreme
value comparison is performed for the Min-Max function or the
measured value is made available at the computer interface’s data
output buffer.

Monitoring Functions

— Control Mode Recognition and Overload

An electrically isolated digital signal is derived from the output
signals of the voltage and current regulators, which indicates the
currentlyactivecontrolmode(constantvoltageorconstantcurrent
mode), as long as overload protection is not active. “Overload”
indicates that power limiting has been triggered as a result of

selected parameter settingsandprevailingload. These operating
conditions are evaluated by the CPU (e.g. for OCP function), are
indicated with LEDs and are used to generate status and event
registers for computer control.

— Overvoltage Monitoring
If the voltage monitor is bypassed, device output voltage is
additionally compared to an adjustable limit value within arange
of3Vto 120% nominalvoltage by a comparator, andthe outputis
deactivatedifthe limit value is exceeded and an OVP messageis
generated (LED display, status and events register).

— Temperature Monitoring
Temperature is converted to a proportional electrical signal by
PTCresistorsatrepresentativepoints(conductorbar,diodestack,
choke and additional switching transistors (for series 62 N, 500
W)) and are fed to a two-step threshold trigger. The lower
threshold value corresponds to a temperature of approximately
75° C, and the upper threshold value is approximately 85° C. As
soonasthelowerthresholdisexceededatany ofthetemperature
sensors, the fan(s) is/are switched to high speed by the fan
controller. Thedevice canbeoperatedatany outputioaduptothe
maximum specified operating temperature after this ventilation
has been activated. If ventilation is impeded, or at excessive
ambient temperatures, temperature at the sensor may reach the
upperthreshold.Ifthisisthecase,anovertemperaturemessageis
enteredtothestatusandeventsregister. After5seconds, the OTP
LED is activated and the output is shut down by the CPU. After
sufficientcoolinghasoccurred, thestatusmessageisclearedanda
ready for operation messageis enteredtothe eventregister. Ifthe
POWER-ON function s set to “Recall”, the output is reactivated
automatically. If the POWER-ON function is set to “Standby” or
“Reset”, the output remains deactivated and can only be
reactivated by pressing the OUTPUT key, or by means of a
commandfromthecontrolcomputer. Afteractualtemperaturehas
fallen to below the lower threshold value, fan speed is reduced
automatically.



1.5 Technical Data
1.5.1

Output
Regulator type
Operating modes

General Data

Primary switched-mode regulator

Adjustable constant voltage / constant current
source with automatic sharp transition

Floating output with “safe electricalseparation”
from the mains input and computer interfaces
Max. allowablepotential, outputtoground: 120
\Y

Capacitance, output to ground (housing)
Series 62 N: 500 W / 1000 W: typ. 90 nF
Series 64 N: 2000 W / 3000 W: typ. 180 nF

Output operating range

Output insulation

u/ V“
Pnomimfl F'typ den (< 5 ms)
U .
nomina! X — Voltage
N —— Setting Range
SR Fus ‘ ‘ | | Current
05 o Setting Range
Unominal Piyp ~ 1.3 X Pnominal
C1/A
0 0.5 Inominal Inom

Analog Interface

Functions — Auto-sensing mode

— Programmable trigger input

— Voltage control input (0 ... 5V)

— Current control input (0 ... 5V)

— Voltage monitor output (O ... 10 V)
— Current monitor output (0 ... 10 V)
— Master-slave parallel operation

— Master-slave series operation

IEC 625 - IEEE 488 interface (common option with RS 232, variant 2)
Interface functions
(see chapter 6.2 for description of functions.)

SH1 — SOURCE HANDSHAKE
AHA1 — ACCEPTOR HANDSHAKE
T6 — TALKER

L4 — LISTENER

TEO No extended talker function
LEO No extended listener function
SR1 — SERVICE REQUEST

RL1 — REMOTE / LOCAL

DCA — DEVICE CLEAR

PP — PARALLEL POLL

DT1 — DEVICE TRIGGER

COo — No controller function
E1/2 — Open collector driver

Codes / formats per IEEE 488.2
Max. setting rate  approx. 40 settings per second
Max. sampling rate approx. 15 measurements per second

V.24 - RS 232C Interface (optional, variant 1 or 2)

Transmission mode half-duplex, asynchronous

Baud rate 110 ... 19,200 baud, adjustable
Codes / formats Per |EEE 488.2

Max. setting rate  Approx. 2 settings per second

Max. sampling rate Approx. 2 measurements per second

Power Supply

Line voltage 62 N: 230V ~ +10/-15%,
47 ... 63 Hz
64 N: 3x400/230V ~ +10/-15%,
47 ... 63 Hz
Inrush Current Max. 50 Ag
Fuse 62 N: 1ea. M15A/250V
(6.3 x 32 mm), UL
64 N: 3ea. M15A/250V

(6.3 x 32 mm), UL

Electrical Safety
Safety class |

Overvoltage
category [l for mains input

| for output and interfaces
Fouling factor 2
Earth leakage
current 62 N: <3 MAg

64 N: <1 MAg
Electrical Isolation  Rated Voltage Test Voltage
Output — mains 280 Vi 4 kV ~ (type test)
Output — bus /
ground 120 Vg 1.5kV ~
Mains — bus /
ground 230 Vg 2.2kV -
Bus - ground No electrical isolation

IEC 61010-1: 1990 + A1: 1992

DIN EN 61010-1: 1993

VDE 0411-1: 1994

DIN VDE 0160: 1988 + A1: 1989 class W1
VDE 0805: 1990

EN 60950: 1992

IP 00 at device terminals and
interface terminals
IP 20 at housing

Protection

Electromagnetic Compatibility
Product standard  EN 61326-1: 1997 + A1: 1998

Interference
emission EN 55022: 1998 class A
Interference
immunity EN 61000-4-2: 1995, feature B
EN 61000-4-3: 1996 + A1: 1998, feature A
EN 61000-4-4: 1995, feature C
EN 61000-4-5: 1995, feature B
EN 61000-4-6: 1996, feature B
EN 61000-4-11: 1994, feature A
Ambient Conditions

Climatic category  KYG per DIN 40 040

Temperature range Operation:  0to 40° C
Storage: -20to +70° C
Relative humidity =~ Operation: < 75%,
no condensation allowed
Storage: <65%
Cooling With integrated fan
(2-step temperature control)
Inlet vent: side panel
Outlet vent:  rear panel

Operating noise Noise pressure level at a distance of 30 cm

with fan set to low / high

62 N: 64 N:
front 18/28 dBA  20/30 dBA
rear 23/35dBA 26/38dBA
left and right 20/30dBA 26 /36 dBA
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1.5.2 Mechanical
Module Type

Dimensions
(W x HxD)

Weight

Data

Benchtop device, suitable for rack mounting

See also dimensional drawings.

62 N: 19" x 2 std. height units x 500 mm
64 N: 19" x 4 std. height units x 500 mm
62 N: 500 W: approx. 12 kg

1000 W : approx. 13 kg
64 N: 2000 W: approx. 22 kg

3000 W : approx. 28 kg

RS 232C interface (optional) approx. 0.1 kg

IEEE 488 — RS 232C interface (optional)
approx. 0.14 kg

Terminals (rear panel)

Main input

Output

Analog interface

Interface Options:
a) RS 232C

62 N: 10 A IEC inlet plug with
earthing contact (L + N + PE)
64 N: 5-pole screw terminal block

for cable connection,
0.75...25mm2 @ L + N + PE)

Bus bars with drill holes for M8 screws and 4
mm diameter drill holes

14-pin plug connector with screw clamps

b) IEEE 488 / RS 232C

RS 232C interface

(option a, b)
9-pin subminiature connector socket
DIN 41652

Connector Pin Assignments

RS 232 IN

Pin 2: TXD (transmit data)
Pin 3: RXD (receive data)
Pin 5: GND (ground)

COM1/COM2

SSP © © PC / Controller ®f==
9-pin subminiature 9-pin subminiature
socket connector plug connector
TXD_IN 2 mm O2RxD
RxD_IN 3 mm Q3 TxD
GND_IN 5 mmm Q5 GND
- U

Figure 1.5.2 Connector Cable for Serial Interface
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IEC 625 — IEEE 488 Interface (option b)

24-pin IEEE 488 socket connector
IEC 625.1, IEEE 488.1

Connector Pin Assignments

Twist with
opposing wires

Remote enable

Data bus

Shieldconnectedto
ground

Attention

Service request
Interface clear

No data accepted
Not ready for data
Data valid

End or identify

= Shiekd
——ATN
— SRQ
—IFC
M MDAC
——MNRFD
DA
—EQI
——DIC4
[ oioe Data bus
—DIo2

—DICA




Dimensional Drawings
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Slot for optional IEEE-488 — RS 232C or RS 232C interface,

IEEE-488 — RS 232C interface is shown here (part no. K382A).

All dimensions in mm
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All dimensions in mm

Shown with optional RS 232C interface (part no. K383A).
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1.5.3 Electrical Data
Electrical Data for 52 V Models: xx N 52 RU ...

Unless otherwise specified, entries are maximum values and apply
within an operating temperature range of 0 to 50° C after a warm-up
period of 30 minutes.

Article Number K344A K345A K352A K362A
(no longer available) (no longer available) (no longer available)
Type 62N 52RU 25 P 62 N 52 RU 50 P 64 N 52 RU 100 P 64 N 52 RU 150 P
Nominal output data \oltage setting range  0...52V 0..52V 0..52V 0..52V
Current setting range  0...25A 0..50A 0..100A 0..150A
Power  max. 500 W max. 1000 W max. 2000 W max. 3000 W
Output characteristics (ppm and percentage values make reference to the respective setting or measuring range)
Setting resolution \oltage 16.7 mV 16.7 mV 16.7 mV 16.7 mv
current’  6.25mA 12.5mA 25 mA 40 mA
Setting accuracy (at 23 + 5° C) Voltage 01%+17mv 01%+17mV 01%+17mV 01%+17mV
Current 0.2 % +25 mA 0.2 % +50 mA 0.25 % +100 mA 0.3 % +150 mA
Temperature coefficient of Voltage 50 ppm +0.2 mV 50 ppm +0.2 mV 50 ppm +0.2 mV 50 ppm +0.2 mV
the setting A / K Current 100 ppm +0.2 mA 100 ppm +0.2 mA 100 ppm +0.4 mA 100 ppm +0.6 mA
Static system deviation Voltage 2 0.01 % +5mVv 0.01 % +5mVv 0.01 % +5mV 0.01 % +5mV
with 100% load fluctuation Current 0.05% +10 mA 0.05 % +20 mA 0.05 % +40 mA 0.05 % +60 mA
Static system deviation Voltage 0.01 % +5mv 0.01 % +5mVv 0.01 % +5mV 0.01 % +5mV
with 15% line voltage fluctuation Current 0.03 % +8 mA 0.03 % +15 mA 0.03 % +30 mA 0.03 % +40 mA
Residual ripple
Ug Ripple 10Hz ... 300 Hz 12 mVgg 15 mVgg 20 mVgg 20 mVgg
Ripple 10 Hz ... 300 kHz 30 mVgg 30 mVgg 30 mVgg 30 mVgg
Ripple + noise 10 Hz ... 10MHz 50 mVgg / 10 mVegg 50 MVgg / 10 mVgg 50 mVgg / 10 mVgg 50 mVgg / 10 mVgg
lo Ripple + noise 10 Hz ... 10 MHz 15 mAgg 25 mAgis 80 mAg 120 mAgg
Tolerance 80 mV 80 mV 80 mV 80 mV
Output voltage transient recovery time Al=10% 100 ps 100 ps 100 ps 100 ps
with load step within range of 20 to 100% Al=+80% 300 ps 300 ps 300 ps 300 ps
Inominal Al=-80% 900 ps 300 ps 300 ps 300 ps
Output voltage over and undershooting Al=10% 150 mv 150 mv 150 mv 150 mv
with load step within range of 20 to 100% Al =80 % 500 mV 750 mV 750 mV 750 mv
Inomina\
Output voltage response time 3) Tolerance 80 mV 80 mV 80 mV 80 mv
where Uset step = 0V —> Upoming ~ No load, nominal load 6 ms, 12.5 ms 6 ms, 12.5 ms 6 ms, 12.5 ms 6ms, 12.5ms
where Uset step = Uygming => 1V No load, nominal load 150 ms, 12.5 ms 150 ms, 12.5 ms 150 ms, 12.5 ms 150 ms, 12.5 ms
Output capacitor discharging circuit Nominal value 2000 pF 2000 pF 4000 pF 6000 pF
Power 25W 25W 50 W 75W
Measuring Function
Measuring Range \loltage -2.666 ... +58.770 V -2.666 ... +58.770 V -2.666 ... +58.770 V -2.666 ... +58.770 V

Current -0.48 ... +26.68 A -1.92 ... +53.37 A -3.84 ... +106.74 A -5.76 ... +160.12 A
Power 0...>550W 0...>1100 W 0...>2200 W 0...>3300W
Measuring resolution: local, remote \loltage 10mv, 3.3 mV 10mV, 3.3mV 10my,3.3mv 10my, 3.3 mV
Current 5/10mA, 5 mA 10 mA, 10 mA 20 mA, 20 mA 2 /100 mA, 20 mA
Power TW,01W TW,01W TW01W 1TW,01W
Measuring accuracy (at 23 + 5° C) \oltage 0.05% +20 mV 0.05% +20 mV 0.05% +20 mV 0.05% +20 mV
Current 0.3 % +20 mA 0.3 % +30 mA 0.4% +60 mA 0.4% +90 mA
Power 0.4% +1W 0.4% +1.5W 05%+2.5W 0.4% +4 W
Measured value temperature coefficient A/ Voltage 80 ppm +0.2 mV 80 ppm +0.2 mV 80 ppm +0.2 mV 80 ppm +0.2 mV
K Current 150 ppm +0.2 mA 150 ppm +0.2 mA 150 ppm +0.4 mA 150 ppm +0.6 mA
Protective functions
Trigger value for output overvoltage protection
Settingrange 3 ... 625V 3...625V 3...625V 3...625V
Setting resolution 100 mV 100 mv 100 mv 100 mv
Setting accuracy  0.3% + 100 mV 0.3% + 100 mV 0.3% + 100 mV 0.3% + 100 mV
Response time 200 ps 200 ps 200 ps 200 ps
Reverse polarity protection load capacity Continuous 30 A 55A 110A 170 A
Reverse voltage withstand capacity Continuous 60V — 60V - 60 V- 60V -
Additional Functions
Sensing mode operation  Compensatable voltage drop per line 1V 1V 1V 1V
General
Power Supply Line 230V~ +10/-15% 230V~ +10/-15% 3x400/230V~ 3x400/230V~
voltage 47 ... 63 Hz 47 ... 63 Hz +10/-15% +10/-15%
47 ... 63 Hz 47 ... 63 Hz
Power consumption Atnom. load 1100 VA, 650 W 1800 VA, 1200 W 5000 VA, 2800 W 7400 VA, 4000 W
At no load 50 VA, 25 W 50 VA, 25 W 150 VA, 40 W 160 VA, 55 W
Max. power loss 150 W 200 W 700 W 1000 W
Efficiency Atnom.load >75% >80 % >72% >75%
Switching frequency Typical 100 kHz 200 kHz 200 kHz 200 kHz
Inrush current Max. 50 Ag 50 Ag 50 Aq 50 Ag
Fuses 1ea.M15A/250V (6.3 x 32 mm, UL) 3ea. M15A/250V (6.3 x 32 mm, UL)
MTBF At40° C > 50,000 h > 47,000 h > 33,000 h > 29,000 h

1) Current setting values are rounded off at the digital display to multiples of 10 mA (< 100 A) or 100 mA (> 100 A).

2) In sensing mode at the output terminals
3) At maximum current setting not including processing time for the previous voltage setting command
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Electrical Data for 80 V Models: xx N 80 RU ...

Unless otherwise specified, entries are maximum values and apply
within an operating temperature range of 0 to 50° C after a warm-up
period of 30 minutes.

Article Number K341A K343A K351A K361A
(no longer available) (no longer available)
Type 62 N80RU12.5P 62 N80RU25P 64 N 80 RU 50 P 64N80RU75P
Nominal output data Voltage setting range  0...80V 0..80V 0..80V 0..80V
Current settingrange  0...12.5A 0..25A 0..50A 0..75A
Power  max. 500 W max. 1000 W max. 2000 W max. 3000 W
Output characteristics (ppm and percentage values make reference to the respective setting or measuring range)
Setting resolution Voltage 20 mv 20 mv 20 mvV 20 mv
Current” 3125 mA 6.25 mA 12.5 mA 20 mA
Setting accuracy (at 23 + 5 °C) Voltage 0.1 % +20 mV 0.1 % +20 mV 0.1 % +20 mV 0.1% +20 mV
Current 0.2% +15mA 0.2 % +25 mA 0.25 % +50 mA 0.3 % +80 mA
Temperature coefficient of \oltage 50 ppm +0.4 mV 50 ppm +0.4 mV 50 ppm +0.4 mV 50 ppm +0.4 mV
the setting A / K Current 50 ppm +0.2 mA 100 ppm +0.1 mA 100 ppm +0.2 mA 100 ppm +0.4 mA
Static system deviation Voltage 2 0.01 % +5mV 0.01 % +5mV 0.01 % +5mV 0.01 % +5mV
with 100% load fluctuation Current 0.05 % +10 mA 0.05 % +10 mA 0.05 % +20 mA 0.05 % +30 mA
Static system deviation \oltage 0.01 % +5mV 0.01 % +5mV 0.01 % +5mV 0.01 % +5mV
with 15% line voltage fluctuation Current 0.03 % +5 mA 0.03% +10 mA 0.03 % +20 mA 0.03 % +30 mA
Residual ripple
Ug Ripple 10 Hz ... 300 Hz 35 mVgg 35 mVg 35 mVgg 35 mVg
Ripple 10 Hz ... 300 kHz 50 mVg 50 mVgg 50 mVgg 50 mVgg
Ripple + noise 10 Hz ... 10 MHz 60 mVgg/ 10 mVeg 80 mVgg / 15 MVt 80 mVgg /15 MVt 80 mVsg / 15 MVt
lo Ripple + noise 10 Hz ... 10 MHz 15 mAg; 20 MAgg 30 mAgg 60 mAgg
Tolerance 160 mv 160 mv 160 mv 160 mv
Output voltage transient recovery time Al=10% 100 ps 100 ps 100 ps 100 ps
with load step within range of 20 to 100% Al=+80% 700 ps 400 ps 400 ps 400 ps
Inominal Al=-80% 700 ps 800 ps 800 ps 800 ps
Output voltage over and undershooting Al=10% 200 mV 200 mV 200 mv 200 mv
with load step within range of 20 to 100% Al=80% 500 mV 650 mV 650 mV 650 mV
|nominal
Output voltage response time 3 Tolerance 160 mV 160 mV 160 mv 160 mvV
where Uset step = 0V —> Upygming~~ No load, nominal load 5 ms, 15 ms 5ms, 10 ms 5ms, 10 ms 5ms, 10 ms
where Uset step = Upgming —> 1V Noload, nominal load 300 ms, 15 ms 300 ms, 15 ms 300 ms, 15 ms 300 ms, 15 ms
Output capacitor discharging circuit Nominal value 2000 pF 2000 pF 4000 pF 6000 pF
Power 25W 25W 50 W 75W
Measuring Function
Measuring Range \oltage -4.00 ... +88.16 V -4.00 ... +88.16 V -4.00 ... +88.16 V -4.00 ... +88.16 V
Current -0.48 ... +13.34 A -0.96 ... +26.68 A -1.92 ... +53.37 A -2.88 ... +80.06 A
Power 0...>550W 0...>1100W 0...>2200W 0...>3300W
Measuring resolution: local, remote Voltage 10mv 10 mv 10 mv 10 mv
Current 2/10 mA, 2 mA 5mA, 10 mA 10 mA, 10 mA 10 mA, 10 mA
Power 1TW,01W 1TW,01W 1TW,01W 1W,01W
Measuring accuracy (at 23 + 5° C) Voltage 0.05% +40 mV 0.05% +40 mV 0.05% +40 mV 0.05% +40 mV
Current 0.3% +10 mA 0.3 % +20 mA 0.3 % +30 mA 0.4% +40 mA
Power 0.4% +1W 0.4% +1.5W 0.4% +2.5W 0.4% +4 W
Measured value temperature coefficient A / K Voltage 80 ppm +0.4 mV 80 ppm +0.4 mV 80 ppm +0.4 mV 80 ppm +0.4 mV
Current 150 ppm +0.1 mA 150 ppm +0.1 mA 150 ppm +0.2 mA 150 ppm +0.4 mA
Protective functions
Trigger value for output overvoltage protection
Settingrange  3... 100V 3...100V 3...100V 3...100V
Setting resolution 100 mV 100 mv 100 mv 100 mv
Setting accuracy  0.3% + 100 mV 0.3% + 100 mV 0.3% + 100 mV 0.3% + 100 mV
Response time 200 ps 200 ps 200 ps 200 ps
Reverse polarity protection load capacity Continuous 30 A 55 A 110A 170 A
Reverse voltage withstand capacity Continuous 100V — 100V - 100V - 100V -
Additional Functions
Sensing mode operation  Compensatable voltage drop per line 1V 1V 1V 1V
General
Power Supply Line voltage 230V~ + 10/-15% 230V~ +10/-15% 3x400/230V~ 3x400/230V~
47 ... 63 Hz 47 ... 63 Hz +10/-15% +10/-15%
47 ... 63 Hz 47 ... 63 Hz
Power consumption Atnom. load 1150 VA, 680 W 1750 VA, 1150 W 4800 VA, 2500 W 7000 VA, 3800 W
At no load 50 VA, 25 W 50 VA, 25 W 150 VA, 40 W 160 VA, 55 W
Max. power loss 150 W 200W 700 W 1000 W
Efficiency Atnom.load >74% >85% >80 % >80 %
Switching frequency Typical 100 kHz 200 kHz 200 kHz 200 kHz
Inrush current Max. 50 Ag 50 Ag 50 A 50 Ag
Fuses 1ea. M15A/250V (6.3 x 32 mm, UL) 3ea.M15A/250V (6.3 x32mm, UL
MTBF at 40 °C > 50,000 h > 47,000 h > 33,000 h > 29,000 h

1) Current setting values are rounded off at the digital display to multiples of 10 mA (< 100 A) or 100 mA (> 100 A).

2) In sensing mode at the output terminals

3) At maximum current setting not including processing time for the previous voltage setting command
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2 Initial Start-Up

2.1 Preparing for Operation
Note: Numbers in brackets refer to figures in chapter 3.

2.1.1 Installing the Optional IEEE 488 — RS 232C Interface
Module

Variant 1 or 2, see chapter 1.3.

Caution!

The device must be switched off when installing the interface module.
The interface module may be damaged by electrostatic discharge.
Observe guidelines for handling electrostatic sensitive devices. Do not
touch electrical contacts or PCB components.

1. Unscrew the cover plate at the left-hand side of the rear housing
panel.

2. Carefullyinserttheinterface moduleinto the openslotand pressit
onto the plug connector.

3. Fastentheinterface module with the screws taken from the cover
plate.

2.1.2 Installation to 19" Device Racks

The SSP-KONSTANTER housing allows for use as a benchtop

instrument, as well as for installation to a 19" rack.

The benchtop instrument can be quickly converted to a rack mount

device:

1. Unscrew the handles at the front.

2. Pull out the filler strips at the sides and replace them with the
included rack-mount fastening tabs.

3. Replace the front handles (if you prefer to leave the handles out,
turn M4 screws with a maximum length of 8 mm in to the open
threaded holes.)

4. Unscrew the feet from the bottom of the housing.

5. Save all loose parts for possible future use.

Attention!

The device must be attached to guide rails at both sides of the rack.

The guide rails, as well as the front panel mounting screws, are rack-

specific and must be procured from your rack supplier.

2.1.3 Connection to the Mains
Observe WARNING I!

Caution!

Before switching the SSP KONSTANTER on, it must be assured that
available mains power complies with the supply power values
specified at the mains connection on the back of the device.

— Series 62 N (500 W, 1000 W) :
These devicesrequire 230V supply power and are connectedtoa
mains outlet with earthing contact with the included power cable
via the mains connector plug [35] at the rear panel.

— Series 64 N (2000 W, 3000 W):
WARNING!
These devices may only be connected to mains supply power by a
qualified electrician.

Thesedevicesrequire3-phase120/400Vsupplypowerwithneutral
and phase conductors (3 L + N + PE).

A5-conductor power cable with a minimum wire cross-section of
1.5 square mm s required for connection to mains supply power,
and is connected to the terminal block [35] at the rear panel:

L1: Phase
L2: Phase
L3: Phase
N: Neutral conductor

PE: Protective conductor
The cable must be secured with the cable clamp [38] for reliable
strain relief.

2.1.4 Connecting Power Consumers

Theoutputleadsare connectedtothe outputterminalbars[33]atthe
rear panel by means of ring-type cable lugs. The terminal bars are
equipped with drill holes for M8 screws to this end. 4 mm drill holes
areincludedaswell, which canbe usedfor connectingmeasurement
cables, ground cables or cable shields.

Connection:

o Remove the safety cap.

o Connecttheoutputleadstotheterminalbarswith suitable screws
and washers.

o Makesurethattheutilizedcableshaveanadequatecross-section,
and that polarity is not reversed. It is advisable to twist the output
leads and to identify polarity at both ends.

o Avoid exerting of force at the terminal bars.

o Arrangetheleadssuchthattheycanbefedthroughthe openingin
the safety cap.

e Snap the safety cap back into place.

Inordertobeabletotakeadvantage ofhighly constantoutputvoltage

attheconsumereveniflongleadsareused, sensingleadscanbeused

to compensate for voltage drops within the output leads (— chapter

5.2).

2.1.5 Connection to Computer Interfaces

If the device is used within computer controlled systems, one of the
twoconnectionsdescribedbelowmustbeestablishedviatheoptional
interface.

Comment

The device cannot be remote controlled via both interfaces
simultaneously. The interface which first initiates action after mains
power has been switched on is activated, and the other remains
inactive.

In order to assure that existing bus activity is not interfered with, all
affected devices should be switched off while establishing the bus
connection.

Bothinterfaces are equipped withacommon ground (GND), and are
electrically isolated from the output in accordance with specified
electrical safety regulations.

Connection

Configure the interface as described in chapter 4.7.4 before

connecting.

a) |IEC Bus
Upto 15 IEC bus controlled devices (including controllers) can be
interconnected to create a system.
Thesedevicesareconnectedtothebuswithsuitable,commercially
available cables with 24-pin plug connectors.
If your IEC bus system is equipped with the previously common
25-pin subminiature plug connectors, you will need a suitable
adapter cable.
Both cable types are available as accessories (see last page).
Inordertoassurereliable datatransmission, cablelength between
devices should not exceed 2 m, and overall length should not
exceed 15 m.
Double shielded connector cable is recommended if bus devices
are operated in proximity to strong sources of interference or their
power cables.
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) RS 232C Interface
Only two devices can be connected to each other with this serial
interface, namely a controller and the device to be controlled.
If you intend to control several devices with a single controller, the
controller must be equipped with suitable interfaces. Most
controllers include two serial ports which are commonly
designated COM1and COM2, and which are equipped with25 or
9-pin subminiature plug connectors.
Suitable cable is available in various lengths from commercial
outlets for connecting the SSP-KONSTANTER to the controller.
Appropriate adapters are available as well, in the event that your
controller is equipped with a 9-pin plug connector.
If you intend to fabricate the connector cable yourself, you will
need a 3-conductor shielded cable in order to establish the
connection as shown in Figure 1.5.2.

2.2 Switching the Instrument On

Afterthedescribedpreparationshavebeencompleted,thedevicecan

be switched on.

e Pressthemainsswitch [4] atthefront paneluntilit snapsintoplace
in order to turn the device on.

Power-Up Test

After switching the device on, the POWER lamp [5] lights up and the

fanisstarted. Themicroprocessorincludedinthe devicethenstartsa

power-uptest. Thefollowingoperationsare performedduringthetest

routine (duration approximately 8 seconds):

— Reset all functional units (except battery-backed configurations
memory)

— ROM test

— RAM test

— Initialize computer interfaces if installed
— Ascertain device type

— Check the ADC timer

— Recall last settings if required

The READY lamp [22] blinks while this routine is running, and all
other LEDs and all digital display segments light up (display test). If
the device hasbeenequipped withthe “IEEE 488 —-RS 232 computer
interface” option, the selected IEC bus device address then appears
briefly at the display (example: “Addr 12”).

After successful completion of the self-test, the READY lamp is
continuously illuminated and the display is switched to measured
value indication for voltage (Uout) and current (lout).

Ifthisstatusisnotachieveddespiteacorrectlyselecteddeviceaddress
(010 30), even after repeatedly switching the device on and off with
abbreviated self-test, the device is probably defective. If this is the
case, contact your local representative.

Abbreviated Power-Up Test

In order to shorten power-up time, or if problems occur with the
normal power-up test, an abbreviated power-up test can be used:
o With the device switched off, press and hold the <ENTER> key.

e Turn the mains switch on.
e Release the <ENTER> key after approximately 1 second.

If this procedure is used, only essential initialization steps are run
during power-up.

GMC-I Messtechnik GmbH

After initial power-up, the device has the following basic
configuration:
¢ Interface functions

e Device functions

Standard “pon” status

— Output status Inactive
- Voltage setpoint oV
— Current setpoint 0OA

— Voltage setting limit
— Current setting limit

Nominal output voltage
Nominal output current

— OVP trigger value 62.5V (for 52 V models)

100V (for 80 V models)
— Current limiting mode Limiting without shutdown
— Shutdown delay 0ms
— TRIGGER input Inactive
— Min-Max measured value memory Off
— Power ON mode Reset configuration
— Manual operation Enabled
— Memory contents Deleted

The desired settings can be selected starting with this basic
configuration.

After awarm-up period of approximately 30 minutes, the instrument
operates at maximum accuracy.

When the device is powered up again at a later point in time, active
device configuration depends upon the last setting selected for the
POWER_ON function (—> page 70):

— Default settings or

— Last used device settings or

— Last used device settings and inactive output

Power-Up with RESET

In order to assure that the connected power consumer is not
endangered by any previous device settings, the device can be
initialized with the “POWER_ON RST” function by pressing and
holding the <CE/LOCAL> key during the power-up routine.

In order to switch the device off, activate the mains switch once again.
The deviceis then disconnected from mains power and the outputis
deactivated. The last device configuration, as well as any settings
whichhavebeensavedtobattery-backedconfigurationsmemory,are
retained.

Caution!

Avoid switching the device on and off in a rapid, repeated fashion.
This temporarily impairs the effectiveness of the inrush current
limiting function, and may result in a blown fuse.



3 Controls, Display Elements and Terminals

Series62 N
19" Rack

Series 64 N
19" Rack
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Rear Panel

Series 64 N
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Note: Numbers in brackets make reference to figures on page 19.

[

[2]

(3]

4

[5]
[6]

[7]

8]

Rack mounting tabs (included accessories)

for mounting to a 19" rack

Assembly:

— Unscrew the handles at the front.

— Pullout thefiller strips at the sides and replace them with the
included rack-mount fastening tabs.

— Replace the front handles.

Front handles

For carrying the device or pulling it from the 19" rack

The handles can be removed if desired (turn M4 screws with a

maximum length of 8 mm into the empty threaded holes).

Device feet

For use as a benchtop instrument

The device can be tilted back slightly by folding the front feet
out.

As arule, the feet must be removed in order to install the device
to a 19" racks.

Mains switch

For turning the device on and off

After switching the device on, a self-test is performed with a

duration of approximately 8 seconds. After successful

completion of the self-test, the “POWER-ON” function

configuresthedevicewithpredeterminedsettingsandthedevice

is ready for use.

When the device is switched off, it is disconnected from mains

powerandtheoutputisimmediatelydeactivated. Thelastdevice

configuration, as well as any settings which have been saved to

battery-backed configurations memory, are retained.

POWER indicator lamp

Indicates that the device is switched on (power on).

Control mode display

The illuminated LED indicates the current operating status

(control mode) of the output, as long as it is active:

— Green “CV” LED lights up: constant voltage mode (Uout =
Uset),

— Green “CC” LED lights up: constant current mode (lout =
Iset)

— Yellow “Pmax” LED lights up: electronic power limiting is
active (Pout > Pnominal)

— No LEDs illuminated: output is inactive

Output On-0ff key <OUTPUT>
Thepoweroutputcanbeactivated and deactivated by pressing
the <OUTPUT> key. The respective LED is illuminated as long
as the output is active.

No significant output voltage overshooting occurs when the
output is activated and deactivated.

The output capacitor is rapidly discharged by a sink when the
output is deactivated. After approximately 350 ms (500 ms for
80V models), the output becomes highly resistive, but it is not
isolated from the output terminals.

Rotary knob for adjusting voltage

Voltage is adjusted in the usual fashion with the rotary knob.
However, theadjustingelementisnotapotentiometer, butrather
arotarypulseencoderwhichgenerates24 pulsesperrevolution,
andwhosestepsizeperpulse(settingresolution)canbeadjusted
to either coarse, medium or fine with the <RESOL> key [19].
Thisallowsforconvenient, preciseadjustmentonthe onehand,
and also assures that no change occurs to the selected value
when switching between remote controland manual operation.
When the voltage adjusting knob is turned, the left display is
firstswitchedtothe Usetdisplayandthecurrentvoltage setpoint
appears. After approximately 0.4 seconds, one of the decimal
places starts blinking at the display in order to indicate the
selected adjusting sensitivity. From this point on, turning the
rotary knob changes the display value, and thus the setpoint
value, at the selected decimal place. Clockwise rotation
increasesthevalue,andcounterclockwiserotationdecreasesthe
value. If no adjustment is made for a period of 10 seconds, the
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display automatically returns to measured voltage value Uout.
The display can be immediately switched to the Uout value by
pressing the <ENTER> or the <CE/LOCAL> key.

Left-hand display with

Display parameter indicators and

Display selector key <SELECT>

Asadefaultsetting, measuredoutputvoltagevalueUoutappears
involts at the left-hand display. The display can be switched to
any of the following values by (repeatedly) activating the
respective <SELECT> key:

— Uset = Output voltage setpoint in volts

- Ulim = Upper setting range limit for Uset

— OVset = Trigger value for output overvoltage protectionin
volts

— Pout = Momentary measured output power in watts

(calculated as Uout x lout)
The LEDs assignedto the display indicate the type of displayed
values (green LEDs = measured values, yellow LEDs = setting
values).
If no adjustment is made for a period of 10 seconds during the
display of a setting value, the display returns to Uout.
Measured power Pout can be indicated at the left, as well as at
theright-handdisplay. Thismakesit possible to evaluate output
power relative to output voltage or output current.
Additional device functions can be selected with the
<FUNCTION>, <SAVE> and <RCL> keys. The function code
appears at the left-hand display in this case.
“Err” appears as an identifier for systemn messages.
Rotary knob for adjusting current <Iset>
The same applies to this rotary knob with reference to output
current, as is also the case with the voltage adjusting knob [8].
Right-hand display with
Display parameter indicators and
Display selector key <SELECT>
Asadefaultsetting, measuredoutputcurrentvalueloutappears
in amperes at the right-hand display. The display can be
switched to any of the following values by (repeatedly)
activating the respective <SELECT> key:
— Iset = Qutput current setpoint in amperes
— llim = Upper setting range limit for Iset
— DELAY = Shutdown delay time for the OCP function in
seconds
= Currently measured output power in watts
(calculated as Uout x lout)
The LEDs assignedto the display indicate the type of displayed
values (green LEDs = measured values, yellow LEDs = setting
values).
If no adjustment is made for a period of 10 seconds during the
display of a setting value, the display returns to lout.
Additional device functions can be selected with the
<FUNCTION>, <SAVE> and <RCL> keys. The respective
setting parameter ormeasured value appears at the right-hand
display in this case.
“Err” appears asanidentifier for systemmessages (see chapter
8.6).
Parameter adjusting keys <T> and <J>
Inordertopreventoperatorerrorstothegreatestpossibleextent,
the two rotary knobs, [8] and [12], are used exclusively for
adjustingoutputvoltageandoutputcurrent. Thesetwokeysare
usedforthe selection and adjustment of parametersforall other
adjustable device functions according to the following method:
a) Adjusting numeric parameters
After selecting the function to be adjusted with the
<SELECT>, <SAVE> or <RCL> key, the current numeric
value for the selected parameter appears at the display. This
value can be increased <T> or decreased <!> within
predefinedlimitswiththe parameteradjustingkeys. Pressing
the key briefly results in a single step, and if the key is
pressed and held the value is advanced through a series of

— Pout
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consecutive steps. The setpoint value is changed
simultaneously along with the display value.

Selecting text parameters (setting alternatives)

After selecting the function to be adjusted with the
<FUNCTION> key, the current parameter status appears at
the display in text format. Any of the alternative settings can
be selected by repeatedly pressing the <> or the <> key.
The parameter blinks at first to indicate that the displayed
alternative has not yet become effective. The selected
parameter value does not become effective until it is
acknowledged withthe <ENTER>key. Ifacknowledgement
does not ensue, the device function is exited and the
respective setting remains unchanged.

¢) Browsing through the SEQUENCE register
— chapter 4.11 RCL and chapter 4.8 SELECT

Protective functions status display

These indicators provide information concerning the setting
status (yellow LED) or triggering (red LED) of protective
functions. lllumination of the respective LEDs has the following
significance:

b

~

OVP (overvoltage protection)

Overvoltage protection has been triggered, because output

voltage has exceeded the selected trigger value (OVSET). The

output is deactivated.

Causes:

— Voltage setpoint USET hasbeen settoohighmanually,orasa
result of memory recall, programming error or Uset control
signal to the analog interface

— Voltagetransientscaused,forexample,byswitchinginductive
power consumers (perhaps too little difference between
selected USET and OVSET values)

— During auto-sensing: Sensing lead polarity isreversed, oran
output lead is/was interrupted or was not taken into
consideration when adjusting OVSET, so that the voltage at
the output terminals which is relevant for the OVP function is
increasedbytheamounttobecompensatedforatbothleads,
andis higherthan USET voltage as controlled by the sensors
at the load side (too little difference between selected USET
and OVSET values).

— Unipolarpowerrecoveryfromtheconnectedpowerconsumer
(e.g. DC motor)

— A device error or defect has occurred.

After the cause of triggering has been eliminated, the output
can be reactivated with the OUTPUT ON command.

OTP (overtemperature protection)

Overtemperature protection has been triggered because the

device has overheated. The output is deactivated.

Causes:

— Impairedcooling, e.g.airinletorexhaustventsareobstructed.

— Excessive ambient temperature The device is capable of
continuously supplying nominal power at ambient
temperatures of up to 50° C (measured at the air inlet vents).
Approximately 120 to 130% nominal power can be drawn
intermittently (triggering point for electronic power limiting).
Continuous operation at these levels may cause triggering of
the overtemperature protection function.

— One or more fans have failed.

— Output “fluctuates”. In the case of complex loads, control
fluctuations may occur (— chapter 5.2) which result in
increased power loss and thus causes overheating.

— A device error or defect has occurred.

As long as the latter has no occurred, the output can be

reactivated afteran adequate cool-down period. Ifthe POWER-

ON function has been set to “RCL”, the output is reactivated

automatically.

(18]

OCP (overcurrent protection)
Overcurrentprotectionhasbeentriggeredbecausetheoutputhas
beenoperatedinthe current limitingmode (current control) fora
duration greater than the DELAY value with activated OCP ON
function.

Causes: — page 26 and page 68

Theoutput canbereactivated withthe OUTPUT ON command.

OCP ON
Overcurrent shutdown is enabled.
— page 26 and page 68

LOCAL LOCKED

The front panel controls are disabled, and are thus protected
against unauthorized or inadvertent adjustment.

This display only applies to disabling of the front panel controls
bymeansofmanualadjustmentoracontrolsignalappliedtothe
TRIGGER input (for T_MODE TRG). It does not indicate
disabling of manual switching to local control by means of the
IEC bus LOCAL LOCKOUT command.

Function selector key <FUNCTION>

No special key is assigned to device functions which are
normally seldom adjusted or used. These functions are setina
menu-driven fashion by means of the following procedure:

1. Select the desired device function

with the <FUNCTION> key:

— Scroll forward: <FUNCTION> + <> or
<FUNCTION> alone

<FUNCTION> + <T>

Device function code

Currently selected parameter setting
or saved measured value

2. Select the desired function parameter

by (repeatedly) activating the <1 or the <> key (—[16]).

— Left display: Unchanged

— Right display: For adjusting the selected function
parameter (blinking indicates that
adjustment has not yet been executed)

— Scroll back:
— Left display:
— Right display:
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3. Acknowledge and execute the selected setting
by pressing the <ENTER> key.
— Both displays return to default values Uout and lout.

If the rotary knobs or other function keys are activated, the
function menu is exited and settings remain unchanged.
Exceptions:

<OUTPUT> is autonomously active.

<RESOL> remains active for numeric parameters, and is
otherwise inactive.

Function parameters which do not blink in their entirety are
accepted without acknowledging with <ENTER>.

The last open menu appears when the functions menu is
reopened.

Resolution selection key <RESOL>

This key can be used to vary step size (setting resolution) for
device functions with numeric parameter settings, whose
displayed values canbeincreased or decreased with the rotary
knobs, or the <T> and <> keys.
Thedecimalplacetobeincreased or decreased blinks. Blinking
can be positioned at any one of the three lowest (right-most)
decimal places by repeatedly pressing the <RESOL> key, thus
allowing for the selection of fine, medium or coarse setting
resolution.

Adifferent resolution can be selected for the left and right-hand
displays, and settings remain valid until a new resolution is
selected, or until the device configuration is reset. Manual
resolution adjustment after reset (*RST): fine (right-most
decimal place)

Save key <SAVE> and

Recall key <RCL>

The memory function is controlled with these two keys (—
chapter 4.11 and page 62).

<ENTER> key

Theparametervalue selected foragiven device function setting
is acknowledged and executed by pressing this key.

<CE/LOCAL> key

This key has several functions:

1. Abort an operation

If the <CE/LOCAL> key is activated while a device function is
displayed for adjustment, the display returns to its default value
and no change is made to the selected device setting.

2. Switch from remote to local control

If the device is being remote controlled via one of the computer
interfaces (REMOTE LED illuminated), all of the control panel
elements are disabled except forthe mains switchandthe <CE/
LOCAL> key. The device can be returned to manual operation
and the control panel elements can once again be enabled by
pressing the <CE/LOCAL> key (— REMOTE LED off),
without causing any changes to current device settings.

If the device is being controlled via the IEC bus, the
<CE/LOCAL> key can be disabled with the LOCAL
LOCKOUT command, making key-operated return to manual
mode operation impossible.

3. RST - reset device settings (RESET)

The reset command is triggered by pressing and holding the
<CE/LOCAL> keyandsimultaneously activatingthe <ENTER>
key. This command returns most device functions to their
predefined default settings. Default settings are described in
chapter 4.16 and on page 62.
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4. Disabling front panel controls

By pressing and holding the <CE/LOCAL> key and

simultaneously activating the <RCL> key, all control panel

elementsare disabled except forthe mains switchandthe <CE/

LOCAL> key, and the LOCAL LOCKED LED lights up.

Disabling front panel controls prevents unauthorized or

inadvertent adjustment of device settings.

In order to reactivate the controls, the <CE/LOCAL> key must

be pressed and held for atleast 4 seconds (— LOCAL LOCKED

LED off).

The <CE/LOCAL> key can also be disabled by applying a

signal to the TRIGGER input at the analog interface and

selectingthe appropriate setting forthe T_MODE function, thus
preventing manual reactivation of the front panel controls.

READY indicator

Indication of ready for operation:

— LEDon: Thedeviceisready foroperationandthe controlsare
enabled.

— Blinking LED: The deviceis performing a self-testand cannot
beoperatedatthemoment, orthe SEQUENCE modeisactive
(— page 36 and page 71).

— LED off: The device is not ready for operation.

Interface status displays: REMOTE, ADDR and SRQ

Indication of computer interface operating status:

— REMOTE LED on: Device is being remote controlled, front
panel controls are disabled.

— ADDR LED on: The device has been addressed and is
receiving or transmitting data (applies to IEC bus operation
only).

— SRQ LED on: The device is transmitting a service request
(applies to IEC bus operation only).

Device serial plate

For identification of the device

Contains particulars regarding the manufacturer, device type,

type designation, order number, serial number, hardware

revision level and power consumption.

IEC 625 bus interface

For remote control of device functions via the IEC 625 bus

(= |IEEE 488 bus) (— chapter 2.1.5).

Caution!

The electrical contacts of this interface are connected to
components which may be damaged by electrostatic discharge.
Ground yourself by grasping the housing before touching these
contacts!

RS 232C interface
For controlling device functions via the RS 232C serial port (—
chapter 2.1.5).

Caution!

The electrical contacts of this interface are connected to
components which may be damaged by electrostatic discharge.
Ground yourself by grasping the housing before touching these
contacts!

Ground terminal

The output or cable shields can be grounded here if shielded
outputcablesorcontrolcablesfortheanaloginterface areused.
Thegroundterminalisconnectedtothehousingandtheearthing
contact at the mains connection.
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Analog interface

The analog interface facilitates the following functions:

— Remoteadjustmentofoutputvoltageand currentwithanalog
control voltages ranging from 0 to 5 V (— chapter 5.3 /
chapter 5.4)

— External measurement or recording of output voltage and
current based on monitor signals
0to 10 V (— chapter 5.5 / chapter 5.6)

— Connection of sensing leads for the compensation of voltage
drops within the output leads (— chapter 5.2)

— Linking of several devices for master-slave operation
(— chapter 5.8 / chapter 5.9)

— Varying internal output resistance (— chapter 5.10)

— Control of a selected device function via the floating
TRIGGER input (— chapter 5.7)

Caution!

The electrical contacts of this interface are connected to
components which may be damaged by electrostatic discharge.
Ground yourself by grasping the housing before touching these
contacts!

Power output +/-

Terminals for connecting the power consumer
Thisisafloating outputand canbe grounded withthe positive or
thenegative pole. Adetailedfunctional description ofthe output
and possible connection options is included in chapter 5.
The outputs of all device models are classified as “safety low-
voltage circuits” (SELV) by the specified electrical safety
regulations (voltage in the event of error: < 120 V-). However,
contactprotectionmeasuresarerequiredfortheoutputsofthe80
V models.

The output should always be deactivated before connecting
consumers in order to prevent sparking and induced voltage
transients.

Air vents

Exhaust vents for the integrated fan

In order to assure adequate device cooling, exhaust vents may
not be obstructed.

Thefan(s)is/are equipped with a 2-step temperature controller.
Mains connection

Connection for mains supply power.

Line fuse(s)

Fusing for mains supply power

Fuse ratings

WARNING!

Only fuses of the type and nominal current rating specified here
may be used when replacing blown fuses.

Tampering with fuses or fuse holders is prohibited (“repairing”
fuses, short-circuiting fuse holders etc.).

Power cable strain relief

(for series 64 N only)
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4 Manual Operation and Device Functions
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Important menu functions can be selected directly with the
<SELECT> keys.

4.1 Menu Structure

After the power-up sequence has been completed, the device is
switched to the basic operating mode —indicated by the illuminated
READY LED -by means of which the device’s basic functions canbe
executed, such as:

e Select desired output voltage Uset

e Select desired output current Iset

Adjust allowable working range with soft-limits Ulim and llim
Adjust overvoltage and overcurrent protection

Additionalsetupmenuscanbeaccessedwiththefunctionkey. These
include:

e SEt (setup) Extended setup functions
AnlF (analog interface) Analog interface settings

e SEq (sequence function) Sequence function settings
bUS (computer interface)  Interface configuration settings

After selecting the desired setup menu with the function key, the
respective menu level appears at the display.
Thefunctionandarrow keys are used to scrollthrough the respective
menu levels and select the desired settings.

The CE/Local key can be used to shift back up one level at a time,
until the basic operating menu once again appears.

4.2  Setting Output Voltage Uset and Output Current Iset

There are two ways to set output voltage and output current:

e Direct selection
Changes become immediately effective when this method is utilized,
assuming the output is active.

¢ Pre-selected settings
Output voltage or current is preset with the arrow keys to the
desired value. The selected value is activated at the output after
acknowledging with the ENTER key.
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4.2.1 Direct Selection (rotary knobs and arrow keys)

The operating concept allows for direct selection of output voltage
and/oroutputcurrentwiththerotaryknobs, withimmediateactivation
of the new values at the output.

In the default configuration, momentary output values appear at the
display with voltage at the left and current at the right-hand side. This
isindicated by means ofthe two LEDs to the right of the display. Ifthe
output is active (indicated by illumination of the red LED above the
OUTPUT key), the LEDs in the diagram indicate the control mode.
Dependingupontheselectedoutputquantitiesandtheloadsituation,
either output voltage or output current is regulated. CV (constant
voltage) stands for voltage regulation, and CC (constant current)
stands for current regulation.

If the working point is not within the allowable control range, the
power LED lights up.

Thedisplay canbe switchedtoarepresentation ofthe corresponding
setpoint by slightly turning one of the rotary knobs (Uset or Iset). This
changeis indicated by the respective LED to the right of the display.
The blinking decimal place indicates the resolution with which
adjustment will take place. Resolution can be changed with the
RESOL key.

The setting can then be changed to the desired value with the rotary
knob.
Assoonastheselectedsetpointshavebeenactivated, theycanalsobe
adjustedwiththearrowkeys, inwhich caseresolutioncanalsobepre-
selected.

The setting mode can also be accessed with the SELECT key.

The LEDs next to the display indicate the selected function.

Initializing the Procedure
= Slightly turn (1) the Uset knob (see Figure 4.2.1 a).

I The display is switched from Uout (measured voltage value) to
Uset (voltage setpoint). The decimal place for the selected setting
resolution blinks.

I The green Uout/V LED goes out, and the yellow Uset/V LED lights
up.

Selecting a Resolution

I 3 step widths are possible: 0.01V, 0.1V or 1V.

I The blinking decimal place indicates which step width will be used for
setpoint adjustment.

= Repeatedly press the <RESOL> key [19] until the desired
decimal place blinks at the display.

Executing the Procedure

I Values become immediately active during adjustment.

= Adjustment (2) with the Uset rotary knob (see Figure 4.2.1 a):
Clockwise rotation — Increases the value
Counterclockwise rotation — Decreases the value
All intermediate values are run through semi-linearly, and are
read out to the output (assuming it is active).

@ Uset/V
o @ ulim -
~ /
)
Figure 4.2.1 a  Continuous Adjustment of Uset

e Adjust (3) with the <> or the <> key:
<T> (increment) — Increases the value
<¥> (decrement)— Decreases the value
I Each time the key is pressed, output voltage is changed by an

amount which corresponds to the value selected with the
resolution setting function.

I Pressing and holding the respective key results in rapid scrolling,
regardless of the step width.

Attention! Uset may not be set to a value which exceeds Ulim!
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Pre-selecting a Setpoint

Uset — Selecting a Setpoint for Output Voltage

Function !
e Adjustment with the Uset rotary knob [8] is not enabled until 0.4
seconds after the digital display [9] has been switched to the '
respective function. This delay time prevents inadvertentchanges -~
to Uset during selection of the Uset display. The rotary knob must
be adjusted after this time period has elapsed in order to change
the Uset setting.

e Afterdelaytime haselapsed, outputvoltageis adjusted directly as
the knob is rotated if the output is active. The currently active
setpoint appears continuously at the display [9].

e |fno adjustment is made for a period of 10 seconds, the display
automaticallyreturnstomeasuredvoltagevalueUout. Thedisplay
can be immediately switched to the Uout value by pressing the
<CE/LOCAL> key.

e There are two ways to adjust Uset manually:

— Adjustment with immediate activation of the new value:
Adjustment of the setpoint has an immediate effect on
load output quantities.

— Setpoint adjustment:

Adjustment of the setpoint does not effect load output
quantities until after activation.

Iset — Selecting a Setpoint for Output Current

The procedure for selecting output current Iset is identical to the
procedure for selecting output voltage Uset (page 22).

However, the following controls and displays must be substituted:
e |set rotary knob (chapter 3 [12])

¢ Right-hand display (chapter 3 [13])

e Yellow Iset/A LED (chapter 3 [14])

e Setting resolution:
3 step widths are possible: 0.01 A, 0.1 Aor 1 A.

Attention: Iset may not be set to a value which exceeds Ilim!

Iset/ A

T N
O

[t]
~m7

Figure 4.2.1 b Continuous Adjustment of Uset

4.2.2 Pre-selected Setting (ENTER, arrow keys)

Ifthe applicationrequiresthat switchingtoanew setpointtakesplace
in a single jump by pressing a key (without semi-continuous
adjustment), this can be accomplished as follows.
Proceedtothebasic settingmenuusingthe CE/LOCALkey, i.e.tothe
display of momentary output values. Pressthe ENTER key inorderto
switchtothepre-selectionsettingmode. Afterswitchingtothismode,
the currently valid setpoint values appear at both displays (indicated
by the LED to the right of the display).

As a default function, voltage adjustment is always activated first,
which is indicated by a blinking decimal place at the corresponding
display. Repeatedly pressthe ENTER key in orderto switchbackand
forth between current adjustment and voltage adjustment.

The new setpoint can be selected with the arrow keys (and only with
thearrowkeys), after selecting voltage or current setpointadjustment
and the desired resolution. The SET LED blinks in order to indicate
thatachangehasbeenmadebutnotyetactivated. Thenewsetpointis
activated after acknowledging with the ENTER key.

22

1= Press the <ENTER> key [15].

Thedisplay [5] is switched from Uout (measured voltage value) to

Uset (voltage setpoint). The decimal place which corresponds to

the selected resolution setting blinks.

The green Uout/V LED goes out, and the yellow Uset/V LED [6]

lights up (as long as the Uset/V LED is continuously illuminated,

direct adjustment withimmediate activation of the new value can

be executed with the rotary knob [7]).

Setting resolution:

I 3 step widths are possible: 0.01V, 0.1V or1V.

= Repeatedly press the <SELECT> key [13] until the desired
decimal place (step width) blinks at the display.

Output Voltage:

w Press either the <T> key or the <> key [11]!

<T> (increment)  — Increases the value
<> (decrement) — Decreases the value

I The yellow Uset/V LED [5] blinks. This indicates that new
values are displayed but not activated during adjustment. The
old Uset value remains active.

w Press the <> key or the <> key [11] until the desired
value appears at the display [5].

I Eachtimethekeyispressed,thepre-selectedsetpointvalueis
changed by an amount which corresponds to the value
selected with the resolution setting function.

I Pressing and holding the respective key results in rapid
scrolling, regardless of the step width.

w Acknowledge the selected value with the <ENTER> key
[15]. The new value is now activated at the output [4], and
the yellow Uset/V LED [6] is continuously illuminated.

= Repeatedly press the <ENTER> key [15] in order to switch
back and forth between Uset and Iset.

Uout m

)
P
A Jae]|
Activate
Uset '

Select Iset

Uset/V

ENTER | =i (1] = | ENTER
Select Uset

lout unchanged! Uout unchanged!

Figure 4.2.2 a  Adjusting Uset with a Specified Fixed Value

Output voltage jumps from the old value to the new value in a
single step (no intermediate values).

Attention: Uset may not be set to a value which exceeds Ulim!
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4.3 Switching the Power Qutput On and Off

The <OUTPUT> key [7] (chapter 3 ) functions independently of the
current operating state of the KONSTANTER.

Further details regarding how the device reacts when the <OUTPUT>
key [7] is activated are included in chapter 3.

Closed Loop Control Mode

The power output can be activated or deactivated by pressing the
<OUTPUT> key [7].

OUTPUT OFF «» OUTPUT ON

REMOTE status (remote control)
(chapter 3 [25], page 69)
The <OUTPUT> key is disabled and has no function.

LOCAL LOCKED status (front panel controls disabled)

(chapter 3 [17], chapter 4.12)
The <OUTPUT> key is disabled and has no function.

trG out (T_MODE OUT) and External Trigger Active

Theoutputcanbeactivatedanddeactivatedwiththetriggersignal
(trG parameter OUT selected).

If the power output has been disabled by applying an external
trigger signal to the analog interface, it cannot be switched on,
neither by means of a command nor with the keys. The
corresponding command is not executed, and bit 4 in event
register B is set (output-on error). “Err 25” also appears briefly at
the display as a warning in the event of manual operation.

The status of the power output (chapter 3 [33]) is indicated by the
red LED above the <OUTPUT> key:

LED on = output activated

LED off = output deactivated
In the case of OUTPUT OFF, the control mode displays are also
switched off (chapter 3 [6]).
If the output has be deactivated as a result of overtemperature
protection, the red OTP LED [17] in the control mode display
lightsup. The output cannot be activated untilthe KONSTANTER
has returned to its normal operating temperature.
If the Pon RCL function is active, the output is automatically
reactivated after the device has returned to its normal operating
temperature.
Functions which may influence the status of the output include:

Functions Meaning Manual Remote
Operation Operation

OVP (OVSEt) Overvoltage page 24 page 69
protection

ocP Overcurrent page 26 page 68
protection

Pon page 27 page 70

(POWER_ON)

SEq Sequence chapter4.7.3 page 71

trG (T_MODE) page 29 page 74
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4.4 Limiting the Allowable Working Range: Ulim, llim

Allowable setting ranges for voltage and current can be limited in
ordertoassureidealmatchingtotheworkingrangesoftheconnected
power consumer. The Ulim and llim setting functions are provided to
this end.

Setting options can be selected with the respective <SELECT> key.
Setting resolution is selected with the <RESOL> key. The setting
itself is entered with the arrow keys. New settings become
immediately active.

Attention!

These settingsrepresent so-called soft limits. Thismeansthat values
which lie within these limits can be selected both manually and viathe
computer interface, and that a corresponding error message is
otherwise generated.

Attention!

Theactual output quantity is the sum of the digitally selected setpoint
value and the setpoint value specified via the analog interface. This
makes it possible to select values which exceed the specified soft
limit.

Ulim - Setting the Upper Voltage Limit Value

Function
e Upper setting limit (soft limit) for Uset

® Prevents inadvertent violation of the maximum voltage value
when adjusting Uset.

e Protection for the connected power consumer
e Ulim has higher priority than Uset.

e Manual and computer-aided settings for Uset may not exceed
Ulim.

e Ulim cannot be set to a value which is less than a previously
selected Uset value. Uset must be reduced far enough to allow for
the new Ulim setting.

Settings
The setting procedure is described in chapter 4.8.1.

llim — Setting the Upper Current Limit Value

Function

e Upper setting limit (soft limit) for Iset

e Prevents inadvertent violation of the maximum current value
when adjusting Iset.

e Protection for the connected power consumer
® |lim has higher priority than Iset.
* Manualand computer-aided settings forlset may not exceedllim.

e |lim cannot be set to a value which is less than current setpoint
Iset. Iset must be reduced far enough to allow for the new llim
setting.

Settings
The setting procedure is described in chapter 4.8.1.
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4.5 Description of OVP and OCP Protection Functions

Protectionfortheconnectedpowerconsumerandthe KONSTANTERby
means of the following functions:

OVP - overvoltage protection

Function
¢ Protection for the connected power consumer

e Ifvoltage at the output terminals exceeds the selected OVSET value,
the power output is deactivated.

¢ Triggering of overvoltage protection causes immediate (< 200 ps)
deactivation of the output (OQUTPUT OFF). The HF power
transmitter is disabled, and the electronic sink for discharging the
outputcapacitorsoveraperiodofapproximately350msisactivated.
In addition, bit 4 (OVPA) is set in event register A. Bit 4 remains set
in status register A for as long as the trigger value is exceeded.

e The OVP LED lights up as soon as overvoltage protection is
triggered (see also chapter 3 [17]), and the red OUTPUT LED goes
out.

e Assoonastheshutdownconditionnolongerexists, thepoweroutput
can be reactivated by pressing the <OUTPUT> key, by transmitting a
trigger signal to the analog interface or by means of computer control
(“OUTPUT ON” red OUTPUT LED lights up).

Settings
The setting procedure is described in chapter 4.8.1.
Note

¢ The OVP trigger value (OVSET) should be set at least 1 V higher
that the desired USET output voltage in order to prevent undesired
triggering of the OVP function resulting from overshooting due to
sudden output discharging (minimum values: chapter 1.5.3)!

¢ The OVP trigger value makes reference to the prevailing voltage
value between the output terminals of the SSP. This voltage is
increased by the USET parameter during sensing mode operation
(remote sensing) by an amount equal to voltage drop at the output
leads. For this reason, the above defined difference between OVSET
and USET must be correspondingly increased during sensing mode
operation.

e Thetriggeringthreshold for overvoltage protectionisidenticalto the
displayed value, and is always active!

¢ Overvoltage protection response time is less than 200 ps. Output
voltage generated by the device may exceed OVSET for the duration
ofthisresponsetime. Maximumovershooting canbeapproximately
calculated as follows:
Uout = ISET [A] x 200 [us] / Cout [uF]
ISET = selected current setpoint
Cout = capacitance of the output capacitor
Subsequentdischargingtimefortheoutputcapacitordependsupon
load, and corresponds to the specified values for response time at
Unom —>1 Volt included in chapter 1.5.3.

e Possible causes for triggering overvoltage protection are listed in
chapter 3 [17].

OCP - Overcurrent Protection

Functions
e Protects the power consumer from continuous overcurrent.

e Deactivates the power output when load current Iset has been
reached, and the output is switched to the current regulating mode.

e Current can nevertheless be allowed to exceed Iset for specified,
short periods of time by specifying a delay time (see below), for
example:

I Starting current for electric motors

I In-rush current for capacitive power consumers

! Fortesting the breaking performance of circuit breakers, motor
protecting switches, fuses etc.

! For determining the short-term load capacity of contacts and
cables, as well as electrical and electronic components

I In order to maintain short response times when programming
voltage increases
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e The red OCP LED lights up as soon as 0CP is triggered (see also
chapter 3 [17]), and the red OUTPUT LED goes out.

e The power output can be reactivated at any time by pressing the
<OUTPUT> key, by transmitting a trigger signal to the analog
interface or by means of computer control (QUTPUT ON red
OUTPUT LED lights up).

Settings

See description on page 26.

DELAY - Output Off Delay for OCP

Functions

¢ Delay time prior to deactivation of the power output after triggering
of current regulating (lout = Iset)

e Only enabled with activated OCP function (OCP ON)

e [f output current lout drops below Iset before DELAY time elapses,
the shutdown sequence is aborted.

e |f current regulation is triggered again, the routine is started once
again (at 00.00).

e The default setting after RESET (*RST) is 00.00.

Settings
The setting procedure is described in chapter 4.8.1.

4.6 Display of Momentary Output Values Uout, lout
and Pout

Uout - Display Momentary Measured Voltage Value

e Appears at the left-hand display [9]

e The green Uout/V LED [10] lights up and indicates display of the
momentary measured voltage value.

* The measured voltage value is automatically displayed again
approximately 10 seconds after the last setting has been made.

e Themomentary measured voltage value is displayed immediately if
the userexits the device functions settingmode by pressing the <CE/
LOCAL> key [23].

lout — Display Momentary Measured Current Value

e Appears at the right-hand display [13]

e The green lout/A LED [14] lights up and indicates display of the
momentary measured current value.

* The measured current value is automatically displayed again
approximately 10 seconds after the last setting has been made.

e Themomentary measured current value is displayed immediately if
the userexits the device functions settingmode by pressing the <CE/
LOCAL> key [23].

Pout — Display Momentary Output Power

Repeatedly press the <SELECT> key [11] or the <SELECT> key [15]
untiltherespective PoutLED lights up. Momentary output power, based
upon measured Uout and lout values, appears at the corresponding
display ([9] or [13]).

Ul_" - Display Measured Values in U/I Min-Max Memory

Functions

e Reads out stored values for Umin, Umax, Imin and Imax at the
display, or via the computer interface.

e Stored Min-Max values can be read out regardless of the status
selected for the MINMAX function.

Settings
See description on page 28.
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4.7 Operating Menu via the FUNCTION Key

The FUNCTION menu consists of the following functions for
configuring the KONSTANTER’s parameters:

Function group  Function  Parameter (numeric / text)
> Setup
SEt OCP TP: oFF / on
Pon TP: rSt / SbY / rcL
ul_” TP: oFF / on / rSt
md TP:0/-1/-2

» Analog Interface
AnlF trG TP: oFF /out /rcL / SEq/ LLO / Ul_~

> Sequence Function

SEqg* tSEt NP: xx.xx
tdEF NP: xx.xx
Strt NP: xxx (11 ... 252)
StoP NP: xxx (12... 253)
reP NP: xxx (cont. or 1 ... 255)
SEg™ TP: Go, Strt, StoP, hold, StEP, cont.

* Sequence function: appears at left-hand display, right-hand display is blank.
** Parameterselectionforsequencecontrol:appearsatleft-handdisplay, selectedparameterappearsat
right-hand display.

» Interface Configuration

bUS Addr NP:0/1/../13/.../30/(UNL)
bAUd NP:50/75/150/200/.../4800/9600
/19200
dbit NP:7/8
Pbit TP: nonE / ZEro / EVEn / odd / onE
Sbit NP:1/2

NP: Numeric Parameters

e (Can be selected as a specified value or as a value within an
interval with corresponding resolution.

e Adjust resolution (decimal place) by pressing the <RESOL> key.
e Select the value with the <1 key or the <I> key.
e Displayed value = selected value.

TP: Text Parameters
e Select parameters with the <T> key or the <I> key.
e Acknowledge your selection by pressing the <ENTER> key.

Settings
= Press the <FUNCTION> key at the front of the KONSTANTER.

If no settings have yet been changed via the FUNCTION menu
after switching the device on, the SEt function group is accessed
by pressing the <FUNGTION> key.

—» G

If settings have already been changed in the function menu, the
last edited function group or function is accessed automatically.

e Accessing the last edited function:

= |f you want to configure a function included in the current
function group, select the function group by pressing the
<FUNCTION> key. Detailed information is included in the
respective section of this chapter.

w |f you want to configure a function from another function group, first
return to the function group menu by pressing the <CE/LOCAL> key.

e Exit the function menu completely:

= Press the <CE/LOCAL> key once again.
I Device is returned to Uout / lout display.
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Jump to
last edited
I function group

Jump to
last edited
function

v \

eq. [BIUS] | eq. EIFIG] | lolFIF] |

i -
Figure 4.7 a  Accessing the Functions Submenu

= |f the function group menu is currently open, you can access
the following function groups:

i FUNCTION ] —-

][] [39] [
€3] [™] 2] [
W [O] [] [™]
L1 1 B3 ]

= |f the desired function group does not appear immediately at
the left-hand display, repeatedly press the <FUNCTION> key
until the name of the desired function group appears at the
left-hand display (SEt in this example).

e Forward scrolling through function groups in this menu:
= Repeatedly press the <FUNCTION> key or

w Press and hold the <FUNCTION> key and repeatedly press the
<> key at the same time.

e Reverse scrolling through function groups in this menu:

1 Press and hold the <FUNCTION> key and repeatedly press the
<T> key at the same time.

e Accessing functions in the selected function group:
= Press the <ENTER> key.

i FUNCTION i —

(L]
)
o
[ ]

Lyl

/_'|_\
[H=

~ N S

(30
=
=]
[

FUNCTION

[
o
0|
[ ]

+
M=l HE

e

O]
=
)
L]

Figure 4.7 b Switching Amongst Individual Function Groups

Note

The order in which the commands are explained in the following sections
corresponds to the actual sequence for manual operation of the SSP
KONSTANTER. This makes it easy to configure device functions and
parameters without leafing back and forth through the instructions!
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4.7.1 SET - “Setup” Function Group

Press once

Jump to last
edited setup function

-m' _
+ Press repeatedly if necessary

lolFIF] ]

Plolnl | I-ISIE[ ]

\

Start-up performance after power on

\/

Irlel 1]

Ploln] |

Display of measured
values

I

<J

6l6l6l6] 6l6l818)

(Uout lout )

Figure 4.7.1 a  Path to Pon Settings
and other setting options in the Set menu
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0CP - Activate Overcurrent Protection

Functions
See functions description on page 24.

Setting Parameters

= OFF (default setting after RESET (*RST))
0CP function inactive
Continuous current limiting (current regulation)

= ON
0CP function activated
The output is deactivated as soon as current limiting has been
active for the specified DELAY time.

Settings

= The procedure for configuring OCP is described in principle in
chapter 4.7 and in Figure 4.7.1 a.

I However, the OCP display and a =
related text parameter appearinthe ® |’-'|‘- |P | |
setup function window.

w The selected text parameter does
not become active until the
<ENTER> key is pressed!

lolnl [ ]

lolFIF] ]

= From the SEt function group

[ ]
v= [P ol [ ]

v Select the text parameter
from an options loop

> [ ENTER ]

\
alcleL | ol |

®

Activate
Abort the setting
without change

_ _A— -
O ol ew [w] el
S I T T

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.1 b Path to Selection of the OCP Text Parameter
Note

Load current for the output capacitor is also acquired by the current
regulator, and is limited to a value of Iset — load. If the OCP function
has been activated and ISET and DELAY have been set to low values,
the output may evenbedeactivatedifoutput voltageisincreased. For
this reason, DELAY must at first be set somewhat higher than the
resulting output voltage response time.
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Pon — Qutput Switching Status, Response After Power On

Functions

e Automatically determines KONSTANTER configuration after
power on.

Setting Parameters:
sz St (RESET): Factory default settings are utilized.

= ShY (STANDBY): Same settings as prior to shutdown, power
output remains inactive (OUTPUT OFF).
Disabled front panel controls are re-enabled after power on.
As from firmware version 3.006:
Disabled front panel controls remain disabled after power on.

= rcl (RECALL): Same settings as prior to shutdown. Disabled
front panel controls remain disabled after power on.

Settings

= The procedure for configuring Pon is described in principle in
chapter 4.7 and in Figure 4.7.1 a.

I However, the Pon display and a related text parameter appear in
the setup function window.

[ ] .
. From the SEt function group

v= Ploa | |-ISE[ ]

' Select the text parameter
from an options loop

L ! ENTER !

|

Activate
Abort the setting

without change

A

A

- [H

[
0]
2]
[ ]
Q]
Q]
il
[ ]

@
v

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.1 ¢ Path to Selection of the Pon Text Parameter
Note

e The status of the Pon function is not saved as a device setting to
SETUP memory with the <SAVE> key.

e Thefollowing settings are recommended, depending upon how
the KONSTANTER is used:
I Pon rSt:use in computer controlled systems
I Pon ShY:common laboratory use
! Pon rcL:applications which must continue in an unchanged
fashion after power failures.
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Ul_ - Configure U/l Min-Max Measured Value Memory
(MINMAX)

Functions

e Save minimum and maximum measured voltage and current
values.

* Reads out stored values for Umin, Umax, Imin and Imax at the
display, or via the computer interface.

e The MINMAX function can be temporarily set to OFF, for
example before deactivating the output when changing devices
undertest. Storedvaluesarethennolongerupdated, norarethey
automatically reset.

e Stored Min-Max values can be read out regardless of the status
selected for the MINMAX function.

e Stored Min-Max values can always be reset with the
Ul RST command.

e Stored Min-Max values can also be reset with the *RST
command, or with the key combination <CE/LOCAL> +
<ENTER> (= RESET).

e The status of the MINMAX function is also saved to SETUP
memory by pressing the SAVE key.

e If the Pon function is set to SbY or rcl, the MINMAX function is
activated upon power-up, but previously measured Min-Max
values are lost when the KONSTANTER is switched off.

e The MINMAX function can also be controlled via the trigger
input at the analog interface (see page 29).

Setting Parameters
= OFF: Storage of Min-Max values is deactivated.
= ON: Storage of Min-Max values is activated.

1 RST: Contents in the Min-Max memory are reset or replaced
with momentary measured values:
Umin = Uout Umax
Imin = lout Imax

= Uout
= lout

Settings

= The procedure for configuring Ul_"" is described in principle in
chapter 4.7 and in Figure 4.7.1 a.

I However, the Ul_" display and a related
text parameter appear in the setup
function window.

w Default setting after RESET (*RST): OFF!

ol L1 lalFIF] ]
ol [ ]

ISlE[ ]

: From the SEt function group

ve UL [olFIFT ]
Select the text parameter
from an options loop
> Lo |
4]
\/
ol LI -[SlEl

Activate
Abort the setting
without change

A

FUNCTION FUNCTION
MENU MENU

©
\

Uset/Iset

vy

SAVE RCL
MENU MENU

Figure 4.7.1 d  Path to Selection of the Pon Text Parameter
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u_—

Functions

Reads out stored values for Umin, Umax, Imin and Imax at the

display, or via the computer interface.

Stored Min-Max values can be read out regardless of the status

selected for the MINMAX function.

Settings

=

=

28

Select from the Set menu with the <FUNCTION> key.
After U_, U, I_ or I is displayed for the first time, browsing
amongst these values is possible with the <> and <T> keys.

U_, U, I_or I appears in the setup function display, and the
corresponding measured value appears at the left-hand display.

Default setting after RESET (“RST): Measured value memory is

cleared!

( Uout

lout )
(2lalola] (SI3I510]

|-> SIELE] ]

i FUNCTION 1 +

t
]

@

==

FUNCTION

— Display Measured Values in U/I Min-Max Memory

\
NIRRT ERER o

LT [PEEE =

rnd — Rounding Off the Displayed Measured Value

Applications

TheROUNDfunctioncanbeusedwherefluctuatingmeasuredvalues
are to be expected due to the application (e.g. in manufacturing),

which may cause unnecessary concern.

Functions

The ROUND function defines how many decimal places will be
displayed for measured Uout and lout values.

Setting Parameters

w  (0: no rounding

w —1: rounded off by one decimal place
w —2: rounded off by two decimal places

Settings

= The procedure for configuring Rnd is described in principle in

chapter 4.7 and in Figure 4.7.1 a.

I However, the rd display and arelated
text parameter appear in the setup
function window.

gl | 113
([T
L I=lel ]

@ E From the SEt function group
v= [l | [[]O]
v Select the text parameter
from an options loop
+ o |
\/
lalo | L1121 ]

Abort
without change

A

Activate
the setting

L[] 5020 -

FUNCTION

i

v

ENEEREEEER J

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.1 e Path to Selection of the rnd Text Parameter

i FUNCTION ]

\ y

A
O Teww| Jrownor|

\ A v \

Uset/Iset FUNCTION

FUNCTION SAVE
MENU MENU MENU

1z Default setting after RESET (*RST): unchanged
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4.7.2 AnlF — “Analog Interface” Function Group

The analog interface allows for remote control of the KONSTANTER.
A floating digital control input with several selection functions (TRG
IN+ / TRG IN-) is available in addition to analog setting options
(chapter 5).

trG — Function Selection for Trigger Input

Functions

¢ Floating optocoupler input (TRG IN) at the analog interface

e The trigger input is controlled with a digital signal
(low: OV, high: 4 ... 26 V).

* Response time is approximately 1 to 15 ms.

Setting Parameters

= OFF: Trigger input function is deactivated, signals at the
trigger input are ignored.

ww QUT: Trigger input influences OUTPUT: output On / Off

TRIGGER Signal |Influence on OUTPUT Status

Low Status depends upon manual setting or
programming command.

LOW _T HIGH |OUTPUT remains OFF or
OUTPUT is switched OFF.

HIGH OUTPUT is in the OFF state and cannot be
switched on — neither manually nor with a
programming command.

HIGH J _LOW |OUTPUT is activated,

Except in the event of OTP or OVP.

= RCL: Memory recall from defined start to defined stop address
(step-by-step sequence control)

TRIGGER Signal |Influence on Step-by-Step Control

Edge Start trigger signal

Low — High

HIGH e The trigger signal is a high pulse with a
duration of 11 to 800 ms.

e Ahighpulsewithaduration>1.0sresets
theaddresscountertothestartaddressat
any point in time, and execution begins
with the next trigger signal.

Edge The high — low edge of the (short) trigger
High — Low signal results in step-by-step control of the

currently selected sequence, regardlessofthe
specified time and number of repetitions.
Recall of the memory’s contents begins with
the START address. Each trigger signal
increases the address by 1, until the STOP
addressisreached. Thenextpulseonceagain
causes execution of the contents of the
START address.

1= SEQ: Control execution of the SEQUENCE function
SEQUENCE: Sequential execution of specified values for Iset,
Uset and dwell time (see also chapter 4.7.3).
The SEQUENCE function group must be set to SEQUENCE ON
for this function.

TRIGGER Signal

Influence on SEQUENCE Status

LOW _T HIGH |The SEQUENCE function is started beginning
with the start address, SEQUENCE GO.
HIGH { _LowW Ends sequence execution by jumpingtothe

stop address.
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= LLO LOCAL LOCKED: Operation via front panel controls is
disabled.

TRIGGER Signal |Influence on Front Panel Controls
Low All front panel controls are functional.
HIGH All front panel controls are disabled, except

forthemainsswitch, activationisnotpossible
with the LOCAL key.

& Ul Min-Max function: Storage of Min-Max values for U and | is
controlled by the trigger,

Min-Max function active, (Ul _  ON)

TRIGGER Signal |Influence on Min-Max Status

Low The Min-Max function is active.

LOW T HIGH |The Min-Max function is deactivated.
Values in the in Min-Max memories remain
unchanged.

HIGH The Min-Max function is inactive.

HIGH 4 _LOW |Values in the Min-Max memories are reset
andreplaced withmomentary outputvalues.
The Min-Max function is activated.

= The status of the trG function is not saved as a device setting
with the SAVE key.

Settings
w Procedure for configuring trG 2 see also chapter 4.7

= The trG display appears in the AnlF menu along with a related
text parameter.

ww Default setting after RESET (*RST):

Defaut se EFEL] BFEL
LIl ]
ol L]
@ H From the AniF function group
“= ] elFFL ]
L
0
\
El-l6l | ielelal |

1

Activate
Abort the setting
without change

)

J I
\

O
\

\

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.2  Path to Selection of the trG Text Parameter



4.7.3 SEq - The “Sequence” Function Group

Description

Test sequences can be generated with the SEQUENCE function group
(in accordance with DIN if desired). Setpoints are specified for
voltage (Uset) and for current (Iset), as well as for the associated time
intervals (tset) to this end.

Tsety Tset, Tsety ‘
UNA 15 2000 20

L

12—

6- /—~
45

t/rr?s

Figure 4.7.3  Test Signal for Electrical System Simulation During Start-Up

Test sequences can be saved, and changed as required.

The test sequence (SEQUENCE) automatically runs through all
specified values after it has been started, beginning with a specified
startaddress,andendingwithaspecifiedstopaddress. Thenumberof
sequencerepetitionscanbeselected. Thesequencecanbestoppedat
any time, and then resumed.

The sequence can also be run step-by-step (manual control),
independent of programmed time intervals.

Functions

¢ Allowsforautomated, reproducible execution ofaseries of USEt,
ISEt and tSEt values which have been stored to memory with the
<SAVE> function.

Memory Occupancy

e Adefinedmemorylocation(addresses1through255)isassigned
to a test step including specified setpoints USEt, ISEt and tSEt.

e A SEQUENCE consists of at least one test step.

e Theentire range of memory locations for the sequence may only
be occupied by a single sequence.

e Severalsmaller sequences may also be generated overthe entire
range of memory locations.

¢ Newsequencescanalsobegeneratedconsistingofsub-segments
of occupied memory location ranges by selecting new start and
stop addresses.

11 Range of Memory Locations 253 255
I T LU
[ pied Memory Locati |
I SEQUENCE |
[ SEQUENCE |
11 Range of Memory Locations 253 255
I T LU
Ofcupod Memory Loctichs - decup o] O
[[SEQUENCE_| SEQ

Figure 4.7.3a Range of Memory Locations and Sequence
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Responses to Sequence Start and Stop Commands

e Thepoweroutputisautomatically activated (OQUTPUT ON)when
the SEQUENCE function is initialized (automatic sequence run
and step-by-step control).

e Thepoweroutputcanbe controlled atalltimes withthe OUTPUT
function during execution of the sequence, and during pauses.

e Stopping the sequence has not effect on the contents of the
seqguence memory locations.

e The contents of the memory location with the StoP address are
executedasthelastfunction. Thesequencecanthenbeended, or
canbestartedoveragainatthestartaddress, dependinguponthe
number of repetitions and the contents of the stop address
location.

¢ |f the memory location assigned to the stop address contain
setpoints (i.e. if it is not empty), the output remains active
(OUTPUTON)usingthestopaddresssetpointsafterthesequence
has been completed.

e |fthememorylocationassignedtothe stop addressisempty, the
outputis deactivated automatically at this pointin time (OQUTPUT
OFF).

e The fact that a sequence run is active can be determined by
querying bit 7 SEQB (= SEQuence Busy) in condition register A
(CRA). The end of the sequence is indicated by 7 SEQI in event
register A (ERA).

Number of Repetitions and Remaining Repetitions Counter

e A sequence can be run 1 to 255 times, or indefinitely until it is
stopped manually (see also page 33).

e [fautomaticsequencerepetitionshavebeenprogrammed, (rfEP =
1...2550r0=continuous), the pointerjumps directly to the “Strt”
memorylocationafterthe contentsofthe “StoP” memorylocation
have been executed, and the sequences is continued.

¢ Whenthesequencejumpsfromthestoptothestartaddressduring
an automatic sequence run, the remaining repetitions counter is
reduced by 1 (rrep = rrep - 1).

¢ Whenthesequencejumpsfromthestoptothestartaddressduring
step-by-step control, the remaining repetitions counter is not
reduced (rrep = rrep).

Response to Empty Memory Locations

e Empty memory locations at the beginning of a sequence are
skipped. The first memory location with valid setpoints is
executed.

e Emptymemorylocations may be included betweenthe startand
stop addresses, but these are skipped.

e Empty stop address:
—rrep > 1: If aremaining number of repetitions has yet to be run,
the empty memory location assigned to the stop address is
skipped. Thememorylocationassignedtothestartaddressisthen
executed.
—rrep = 1; After the last repetition has been run, the empty
memory location assigned to the stopped address results in an
OUTPUT OFF status.
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FSEt - memory location-specific voltage or current function

Function

e This parameter determines which function is to be performed
during the transition to this memory location..

e This command has been available as from firmware version
03.004.

Setting parameters

nF SEQUENCE values USET, ISET, TSET without additi-
onal function

rU Voltage ramp from the previous to the new voltage set-
point value, duration TSET and/or TDEF
rl Current ramp from the previous to the new current set-

point value, duration TSET and/or TDEF

Settings
sz Procedure for selecting FSEt: see chapter 4.7 - Settings.

I Thedisplay of the SEq function shows the value for FSEt and the
associated alphanumerical parameter.

i Set the parameter with key <d> or <T>

= The parameter is accepted upon acknowledging with the
<ENTER> key.

= After selecting the value, jump to the next or the previous
sequence function by pressing the <FUNCTION> key, or by
simultaneously pressing the <FUNCTION> key and the <J> key
or the <T> key.
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tSEt — Memory Location-Specific Dwell Time

Functions
Special dwell time (see also Figure 4.7.3):

e Forthe voltage-current value pair at a specific memory location
within 2 SEQUENCE

Setting Range
00.00 s The tdEF value is used.
00.01 st099.99 s Maximum resolution: 0.01 s
99.99 s Assignment of the specified time to

several consecutive SEQUENCE memory
locations with identical voltage and
current values

= The values include rise time and decay time (see also Figure
4.7.3). Edge times are only assured within a limited load
impedance range (see also Technical Data).

Settings (see sequence settings and execution on page 35)

= Procedure for selecting tSEt: see also chapter 4.7 - Settings.

! The tSEt display appears in the window for the SEq function,
along with a related numeric parameter [s].

From the SEq function group

: (Cﬁoupgsitﬂ_n) r?:ri?ﬁg‘:)g?;meter
s CIS[ElE] [ [O0] < ) meso

' Select the text parameter
from an options loop

o >
\J
ESEE] 310101

Activate
Abort the setting
without change
—

O [ wem el [l
20 I B

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU

Figure 4.7.3 b Path to tSEt Settings

ww Set resolution, i.e. the decimal place (cursor position) of the

numeric parameter by repeatedly pressing the <RESOL> key.

w Enter dwell time based on the previously entered resolution

value using the <> key or the <T> key.

w After selecting the value, jump to the next or the previous

sequence function by pressing the <FUNCTION> key, or by
simultaneously pressing the <FUNCTION> key and the <d> key
or the <T> key.

w The last selected and displayed value for the numeric dwell

time parameter is used as a default setting.
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tdEF — Dwell Time Independent of Memory Location

Functions

¢ Default dwelltime for all voltage-current value pairs includedin a
sequence to whose memory locations no special dwell time has
been assigned (tSEt = 00.00)

e tdEF is used primarily to speed up programming if the value for a
certain dwell time is used repeatedly within a given SEQUENCE.

Setting Range

0.01st099.99s  Maximum resolution: 0.01 s

Settings (see sequence settings and execution on page 35)

= Do not enter tdEF until all Uset, Iset and tset values have been
assigned to all necessary memory locations!

= Procedure for selecting tdEF: see also chapter 4.7 - Settings.

I The tdEF display appears in the window for the SEq function,
along with a related numeric parameter [s].

From the SEq function group

u ¥ cursor position )~ Resolution of
] '« < <4 numeric parameter
»» [EGEF] [TI0[0) <« [ |

v Select the text parameter
from an options loop

H > =]

Shaal=

EldEF] B30

"':—

[

Activate
Abort the setting
without change
-~

A
A

@
\

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.3 ¢ Path to tdEF Settings

ww Set resolution, i.e. the decimal place (cursor position) of the
numeric parameter by repeatedly pressing the <RESOL> key.

= Enter dwell time based on the previously entered resolution
value using the <d> key or the <T> key.

= After selecting the value, jump to the next or the previous
sequence function by pressing the <FUNCTION> key, or by
simultaneously pressing the <FUNCTION> key and the <> key
or the <> key.

I Thelast selected and displayed value for the numeric dwell time
parameter is used as a default setting.
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Strt — Sequence Start Address

Functions

® The beginning of a range within which memory locations or
content will be deleted or added

e The SEQUENCE is always defined by means of a start address
and a stop address.

e The address of the memory location from which the SEQUENCE
will start

e The start address can correspond to any memory location from 11
to 255.

e The start address is selected immediately prior to initially starting
a new SEQUENCE.

e The last selected start address is always valid for any give
SEQUENCE, regardless of the point in time at which the
SEQUENCE is started.

e The start address for a SEQUENCE change can be selected
independent of the stop address.

I The contents of the memory location with the Strt address are
executed as the first function.

Setting Parameters

1 Lowest possible Strt address
255 Highest possible Strt address

CLL ]
SlEl-Je] :
EEER

SlElalP)

Possible selections for
the start address

Sleirle] <

Settings (see sequence settings and execution on page 35)
= Procedure for selecting Strt: see also chapter 4.7 - Settings.

I TheStrtdisplay appearsin the window for the SEq function, along
with a related numeric parameter.

: From the SEq function group

\/
,
SEFE) [BEL] «

\/
i FUNCTION ! +

Path to Start Address Selection

Select the
start address

Figure 4.7.3 d

w Select the desired memory location with the <d> or the <T>
key.

ww After selecting the value, jump to the next or the previous
sequence function by pressing the <FUNCTION> key, or by
simultaneously pressing the <FUNCTION> key and the <J> key
or the <T> key.

I ThelastselectedanddisplayedvaluefortheStrtaddressisusedas
a default setting.
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StoP - Sequence Stop Address

Functions

The end of arange within which memory locations or content will
be deleted or added

The SEQUENCE is always defined by means of a start address and a stop
address.

Memory location at which a SEQUENCE will be ended

The stop address can correspond to any memory location from 11
to 255.

The stop address is selected immediately prior to initially starting
a new SEQUENCE.

The last selected stop address is always valid for any given
SEQUENCE, regardless of the point in time at which the
SEQUENCE is started.

The stop address for a SEQUENCE change can be selected
independent of the start address.

The contents of the memory location with the Stop address are
executed as the last function (reP = o).

Setting Parameters

11 Lowest possible Stop address
255 Highest possible Stop address

Possible selections for
the stop address

CLL ]
SlElolP) :
EEEN

[SlElolP] 2> [SlEFE]

Settings (see sequence settings and execution on page 35)

= Procedure for selecting StoP: see also chapter 4.7 - Settings.

The StoP display appears in the window for the SEq function,
along with a related numeric parameter.

i From the SEq function group

CELP [EE] < I s,

\

Figure 4.7.3 e  Path to Stop Address Selection

= Select the memory location with the <!> key or the <T> key.

w After selecting the value, jump to the next or the previous

sequence function by pressing the <FUNCTION> key, or by
simultaneously pressing the <FUNCTION> key and the <J> key
or the <T> key.

Thelastselectedanddisplayedvalueforthenumericstopaddress
parameter is used as a default setting.
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rEP — Sequence Repetitions

Functions

Defines the number of SEQUENCE repetitions from the start
address to the stop address.

The SEQUENCE is run from the selected start address to the stop
address. If repetitions have been programmed, the pointer
automatically jumps from the stop address back to the start
address, and the sequence is started over again.

The rEP value is stored to SETUP memory as a device setting
with the <SAVE> key.

Setting Parameters

cont  Continuous repetition until the SEQUENCE is stopped
manually (page 36 and page 36) or by means of
computer control (page 71)

1... 255 Number of possible repetitions

Settings (see sequence settings and execution on page 35)

(1=

Procedure for selecting rEP: see also chapter 4.7 - Settings.

The rEP display appears in the window for the SEq function,
along with a related numeric parameter [s].

[ ]
[l From the SEq function group

\/

FEPL] (125 <=1 s,

\J

Path to rEP Setting

Figure 4.7.3.5 a

e Select the desired number of repetitions with the <d> key or

the <T> key.

w After selecting the value, jump to the next or the previous

sequence function by pressing the <FUNCTION> key, or by
simultaneously pressing the <FUNCTION> key and the <{> key
or the <T> key.

The last selected and displayed value for the numeric parameter
(number of repetitions) is used as a default setting.
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SEq - Sequence Control

Functions
e (Controls automatic and step-by-step sequence runs.

Setting Parameters

w Strt: activate sequence control, jump to start address
(status: RDY — HOLD)
Execute command with the <ENTER> key.

= GO: SEQUENCE begins at start address
(status: RDY — RUN)
Execute command with the <ENTER> key.

Additional Setting Parameters
with running or suspended sequence, and in step-by-step mode
= hold: SEQUENCE stops at current address

(status: RUN — HOLD)
Execute command with the <ENTER> key.

s cont: SEQUENCE is resumed at next address
(status: HOLD — RUN)
Execute command with the <ENTER> key.

= StEP: Execute next memory location
and activate step-by-step control, (status: HOLD — HOLD)
Execute command with the <ENTER> key.

= StoP: SEQUENCE is stopped and jumps to stop address
(status: RUN — RDY or HOLD — RDY)
Execute command with the <ENTER> key.

Settings (see sequence settings and execution on page 35)
= Procedure for selecting SEQ: see also chapter 4.7 - Settings.

I The SEq display appears in the window for the SEq function.

1z Press the <ENTER> key in order to switch to the SEQUENCE
menu.

= Repeatedly press the <FUNCTION> key (max. 6 times) until the
SEq Go function appears.

@ From the SEq function group
n
b= A [l 1]

Select the text parameter
from an options loop

> o]

|

Activate
Abort the setting

without change

© [

LA / \ v

< [~ -

<.H
IJ

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.3f  Selecting Automatic or Step-by-Step Sequence Control

= Acknowledge your selection with the <ENTER> key.
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\/
SIEL ] > Jewmen |

L | \
+ Cump to the start address or the>

" first address with valid contents

V Step-by-step contro

Continue in the SEq function group

READY

Figure 4.7.3 g  Preparing for Step-by-Step Control

I Thefirst valid memory location is now executed, and the values
saved to this location (Uset and Iset) are read out
to the power output and the
signal output.

The READY LED blinks slowly READY

L)
‘-

[

[ ]
S

B.l > i ENTER ]

[

=]

|<.

READY

« i+

Continue in the SEq function group

Figure 4.7.3 h  Preparing for Automatic SEQUENCE Control

I Inthiscase,allmemorylocationsareexecuted, oneaftertheother,
from the start address to the stop address, and the respective
values saved to each location (Uset, Iset and tdef/tset) are read out
to the power output and the signal output.

The READY LED blinks rapidly READY

Note

I Automaticandstep-by-step sequencecontrol (externaltriggeror
setting command) are not interlocked.

I After the SEQUENCE has been started, various error messages
may appear for a period of approximately 1 second (see also
page 36 and the appendix).

I If an error occurs during execution of the SEQUENCE, bit 5
SEQE (SEQuence Error) is set in event register B (ERB).
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Setting all Required Values for a Sequence

Read the detailed explanations included in chapter 4.6 and 4.7.3 first.

(1) Press the <FUNCTION> key.

@ The function group or function menu appears.

@ If the function menu is not displayed, press the <CE/LOCAL>
key in order to return to the function groups menu.

@ If the functions menu is displayed, repeatedly press the
<FUNCTION> key until SEq appears at the left-hand display
(the right-hand display remains blank).

@ Press the <ENTER> key to access the SEQUENCE functions
menu. tSEt appears at the left-hand display.

() Adjust Uset and Iset with the rotary knob and/or the <> and <1
> keys if necessary.

[Uset and Iset values can be adjusted at any time, and assigned to
a memory location by pressing the <SAVE> and <ENTER> keys.]

The display can be returned immediately to the previously edited function
(in this case tSEt) by pressing the <FUNCTION> key.

@ SelectatSEtvalue with the <d>key or the <T> key if necessary,
and continue by pressing the <FUNCTION> key.

@ Press the <SAVE> key. The memory location (Sto) is displayed.

Select the desired memory locations (between 11 and 255) with
the <d> key or the <T> key.

@ Press the <ENTER> key. The setting is stored to the memory location
and the memory address is automatically increased by 1.

@ Enter the next setting for Uset, Iset and tset, and continue until
all values have been entered for the entire SEQUENCE.
Use rotary knobs for Uset and Iset settings only.
Press the <FUNCTION> key for tset settings.

@ After saving the last step of the sequence loop (13a) with the
<SAVE> and <ENTER> keys, press the <FUNCTION> key in
order to continue to the tdEF setting.

Enter a tdEF value if necessary, acknowledge by pressing the
<FUNCTION> key and/or jump to the next function.
@ Strt - Entry of a SEQUENCE start address is prompted.

Select a start address with the <d> key or the <T> key if
necessary, acknowledge by pressing the <FUNCTION> key and/
or jump to the next function.

@ StoP - Entry of a SEQUENCE stop address is prompted.

Select a stop address with the <> key or the <T> key if
necessary, acknowledge by pressing the <FUNCTION> key and/
or jump to the next function.

tEP - Entry of the number of SEQUENCE repetitions is prompted.

Select the desired number of repetitions with the <> key orthe

<T> key if necessary, acknowledge by pressing the
<FUNCTION> key and/or jump to the next function.

SEq Go blinks at the displays, indicating that the SEQUENCE
can now be started.

@ Pressthe <ENTER> key. The sequence is run using the selected
values.

Jump from Uset / Iset settings to the last edited function, or from
any given function to the next function by pressing the
<FUNCTION> key.

Press the <FUNCTION> key and the <™ key to jump back to the
previous function.

The READY LED blinks to indicate that a sequence is running.

The example included here is only intended to demonstrate
reliable sequence programming. You can use other procedures as
well, which may be easier or faster for you.
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Figure 4.7.3 1  Setting all Required Values for a SEQUENCE

* Fromfirmwareversion03.004onwards, startwithselectingparameterFSEtbypressing

<I> or <T> and then acknowledge with <ENTER>
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Checking the Sequence

Functions
I The following parameters can be checked at the display menu
while the SEQUENCE is running, or when it has been suspended:
> Pout = max. output power
>rcl = address of the current memory location
> ITEP = number of repetitions yet to be executed
> USEt= momentary output voltage
> ISEt = momentary output current
> tSEt = execution time for the current address
(tSEt or tdEF) no display of remaining time

Checking the Sequence with Manual Operation

= Press the <SELECT> key and browse through the display
menu.

= Further information is included in chapter 4.8.

Checking the Sequence with Remote Querying
The status of the sequence can be queried by means of remote
command (see page 71).
Possible responses to text: “RUN”, “HOLD”, “RDY”

RUN: active sequence

HOLD: sequence suspended

RDY: device in initial state
Numeric value for number of repetitions yet to be executed (rrep)
Numeric value for current memory address (rcl)

Influencing Step-by-Step Control

Step-by-step controlis used to test Uset and Iset setpoint valuesina
time-independent fashion before a sequence is run automatically.
Step-by-step control is activated by executing the SEQUENCE
START command, or by initial execution of the SEQUENCE STEP
command.

Executing the Start Address and Beginning Step-by-Step
Control (status: HOLD — HOLD or RUN — HOLD)

Functions

I Thestartaddresscanbeselectedatanytimefromasuspendedora
running SEQUENCE. The setpoints saved to the start address are
executed. Selecteddwelltimesoftheexitedandthenewmemoryaddress
are not taken into consideration.

I Thedeviceis switched fromautomatic sequenceto step-by-step
control the first time this step is executed.

e The output is switched to the On status.

Procedure:

= \With suspended or running SEQUENCE,
— press the <FUNCTION> key and then browse with the <7
> key, the <¥> key or the <FUNCTION> key
until SEq start appears,
and execute the command with the <ENTER> key.

I The SEQUENCE executes the start address.

I Ifthe sequenceis in the HOLD status, the selected dwell time is
irrelevant.

I The READY LED blinks slowly in the HOLD status.
Executing the Next Address (status: HOLD — HOLD)

Functions

I Thenextorthe previous memory location can be selected at any
time from a suspended SEQUENCE — in the step-by-step control
mode. The setpoints saved to the next or the previous memory
location are executed. Selected dwelltimes of the exited and the
new memory address are not taken into consideration.
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e Theoutputretainsits previous switching status (output On or Off).

¢ Whenjumpingfromthe startaddresstothe stop address orback
again, the remaining repetitions counter (rrep) remains
unchanged.

Procedure:
= \With suspended SEQUENCE,
— press the <ENTER> key (next address), or
— the <T> key (next address)
the <> key (previous address) or
— press the <FUNCTION> key and then browse with the <7
> key, the <I> key or the <FUNCTION> key
until SEq step appears
and execute the command (next address) with the <ENTER> key.
! The SEQUENCE executes the next, or the previous address.

I Ifthe sequenceisin the HOLD status, the selected dwell time is
irrelevant.

I The READY LED blinks slowly in the HOLD status.

e Startautomatic sequence runfromthe currentmemory location:
seeresumingthe sequence fromthe HOLD statusinthefollowing
chapter.

e Startautomaticsequencerun:seesequencerestartinthefollowing
chapter.

e Jumptothestopaddress: seeendingthesequenceatthestopaddressin
the following chapter.

e End step-by-step control at the current address: see ending the
sequence at the current address in the following chapter.

Influencing the Automatic Sequence Run

Stop the sequence manually — end at stop address
(status: RUN — RDY)

Functions

! A SEQUENCE can be stopped (ready status) at any time while it
is running (run status), or when it has been suspended (hold
status).

I The sequence jumps to the stop address when interrupted.

e |fthememorylocationassignedtothe stop addressisempty, the
Usetandlsetvaluesfromthelastexecutedaddressareretained. If
the memory location assigned to the stop address is not empty,
Usetandlsetare changedtothe correspondingvalues. Selected
dwelltime Tset of the last executed memory location is not taken
into consideration.

! The output retains its switching status (output On or Off) if the
memory location assigned to the stop addressis notempty. The
output is switched to the off status if the memory location
assigned to the stop address is empty.

Procedure:

1 Press the <FUNCTION> key.

I SEq StoP blinks at the display.
= Press the <ENTER> key.

I The contents of the stop address are executed.
The sequence is ended.

Stopping The Sequence at the Current Address (status: RUN — HOLD)

Functions

I Arunning SEQUENCE can be suspended for an indefinite period
of time.

e Uset and Iset retain the values specified in the current memory
location. Selected dwell time Tset of the current memory location
is not taken into consideration.

e The output retains its switching status (output On or Off).

e The SEQUENCE can be resumed (cont) at the next memory
location, or ended at the current address <CE/LOCAL> or the stop

GMC-I Messtechnik GmbH



address (stop) or restarted (go).
In addition, step-by-step control can be started at the next address
(Step) or at the start address (Start) as well.

Procedure:

e= \With running SEQUENCE,
— press the <ENTER> key or
— press the <FUNCTION> key and then browse with the <7
> key, the <I> key or the <FUNCTION> key
until SEq hold appears
and execute the command with the <ENTER> key.

! The SEQUENCE stops at the current address.
! The READY LED blinks slowly in the HOLD status.

Resuming the Sequence from the HOLD Status
(status: HOLD — RUN)

Functions
I A suspended SEQUENCE can be resumed at any time.

e The output retains its switching status (output On or Off).
Theselected dwelltime ofthe exited memorylocationisnottaken
into consideration.

I Thesequenceisnowresumedstartingwiththenextaddress, and
thevalues storedtotherespectivememorylocation (Uset, Isetand
tdef/tset) are read out to the power output.

I Inthecaseofverylongdwelltimes, youcanadvance prematurely

to the next memory location by pressing the <ENTER> key twice
(status: RUN — HOLD — RUN).

Procedure:

= \With suspended SEQUENCE,
— press the <ENTER> key or
— press the <FUNCTION> key and then browse with the <7
> key, the <d> key or the <FUNCTION> key
until SEq cont appears
and execute the command with the <ENTER> key.

I The SEQUENCE is resumed starting with the next memory
location.

I The READY LED blinks rapidly in the Run status.
Ending the Sequence at the Stop Address (status: HOLD — RDY)

Functions

I Asuspended SEQUENCE can be ended at any time by executing
the stop address.

e |fthememorylocationassignedtothe stopaddressisempty, the
Uset and Iset values from the hold address are retained. If the
memory location assignedtothe stop addressisnotempty, Uset
andlsetarechangedtothecorrespondingvalues. Selected dwell
time Tset of the current memory location is not taken into
consideration.

e The output status is determined by the contents of the stop
address. The outputretainsits switching status (output On or Off)
ifthe memorylocation assignedtothe stop addressisnotempty.
The output is switched to the off status if the memory location
assigned to the stop address is empty.

Procedure:

1= \With suspended SEQUENCE,
— press the <FUNCTION> key and then browse with the <7
> key, the <I> key or the <FUNCTION> key
until SEq stop appears
and execute the command with the <ENTER> key.
I The SEQUENCE is ended and the output status is determined by
the contents of the stop address.

I The READY LED does not blink in the RDY status.
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Ending the Sequence at the Current Address (status: HOLD — RDY)

Functions

I Asuspended SEQUENCE can be ended at the current address at
any time.

e Uset and Iset retain the values specified in the current memory
location. Selected dwell time Tset of the current memory location
is not taken into consideration.

e The output retains its switching status (output On or Off).

Procedure:

w \With suspended SEQUENCE,
— press the <CE/LOCAL> key.

I The SEQUENCE is ended and the output status is determined by
the content of the current address.

I The READY LED does not blink in the RDY status.

Restarting the SEQUENCE
(status: HOLD — RUN or RUN — RUN)

Functions

I Asuspended or running SEQUENCE can be restarted at any time.

e The output is switched to the output On status.

I Inthiscase,allmemorylocationsareexecuted, oneaftertheother,
from the start address to the stop address, and the respective

values saved to eachlocation (Uset, Isetand tdef/tset) are read out
to the power output and the signal output.

Procedure:

= \With interrupted or running SEQUENCE,
— press the <FUNCTION> key and then browse with the <%
> key, the <J> key or the <FUNCTION> key
until SEq go appears
and execute the command with the <ENTER> key.

! The SEQUENCE is restarted.

[ 18I519] [ 10[H19] i READY
REEE TR READY

! > i CE/LOGAL] End at
‘ ‘ current address

| Jruweron [ Jruneron [ (11T]

Select:
(3200 (T0TH GEALEIolnlE] omesenore
Peeteels femmet Restart souence
End sequence
Step-by-step, start address
Step-by-step, next address

\

|
\/

The setting
is executed

READY

Figure 4.7.3j  Suspending and Resuming a Sequence
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Executing the Next Address and Beginning Step-by-Step Control
(status: HOLD — HOLD)

Functions

I The next memory location can be selected at any time from a
suspended SEQUENCE. The setpoints saved to the next memory
location are executed. Selected dwelltimes of the exited and the
new memory address are not taken into consideration.

I Thedeviceis switchedfromautomatic sequenceto step-by-step
control the first time this step is executed (see page 36).

e The output retains its switching status (output On or Off).

e When jumping from the stop address to the start address, the
remaining repetitions counter (rrep) remains unchanged.

Procedure:

1 \With suspended SEQUENCE,
— press the <FUNCTION> key and then browse with the <%
> key, the <¥> key or the <FUNCTION> key
until SEq step appears
and execute the command with the <ENTER> key.
I The SEQUENCE executes the next address.

I Selected dwell times of the new and the exited memory address
are not taken into consideration.

I The READY LED blinks slowly in the HOLD status.

Executing the Start Address and Beginning Step-by-Step
Control (status: HOLD — HOLD or RUN — HOLD)

Functions

I Thestartaddress canbe selected at any time fromaninterrupted
orarunning SEQUENCE. The setpoints saved to the start address
are executed. Selected dwell times of the exited and the new
memory address are not taken into consideration.

I Thedeviceis switched fromautomatic sequenceto step-by-step
control the first time this step is executed (see page 36).

e The output is switched to the output On status.

e Theremaining repetitions counter is reset to the initial value (rrep
=rep).

Procedure:

= \With interrupted or running SEQUENCE,
— press the <FUNCTION> key and then browse with the <7
> key, the <J> key or the <FUNCTION> key
until SEq start appears,
and execute the command with the <ENTER> key.
I The SEQUENCE executes the start address.
I Selected dwell times of the new and the exited memory address
are not taken into consideration.

I The READY LED blinks slowly in the HOLD status.
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4.7.4 buS - The “Interface” Function Group

The KONSTANTER canbe setupfordatatransmissiontoacomputer
in the interface configuration function group. In this case, all of the
settings previously selected with DIP switches are entered via menu
functions.

The serial port (RS 232) or the parallel port (IEEE 488) is used for
communication.

Addr - Selecting the Device Address (IEEE 488)

e Anaddress mustbeassignedtothe SSPKONSTANTERIin order
toassurethatitfunctions correctly together with other deviceson
the IEC bus.

e |f the KONSTANTER receives its own address from the computer, it
interprets subsequent data and executes the respective commands.

e [fitreceivestheaddressofanotherdevice, allsubsequentdataare
ignored until it receives its own address.

Settings

= Procedure for selecting Addr: see also chapter 4.7 - Settings.

1 Press the <FUNCTION> key in order to access the FUNCTION
menu.

The last edited function or function group is accessed
automatically.

iz Select bUS configuration if necessary by pressing the
<FUNCTION> key, or the <FUNCTION> key and the <> key or
the <T> key simultaneously.

I bUS appears at the left-hand display.
= Acknowledge by pressing the <ENTER> key.
The bUS function menu appears.

= Select the Addr function by pressing the <FUNCTION> key, or
the <FUNCTION> and the <{> key or the <T> key
simultaneously.

I Addr appears at the left-hand display, and the last selected
parameter appears at the right-hand display.

= Select an address for the SSP KONSTANTER with the <d>
key or the <T> key.
I Any address within a range of 0 to 31 may be selected.

I Theselectedaddressmustbethesameastheaddressselectedfor
the SSP KONSTANTER at the computer.

I Address 0 is usually assigned to the controller.
I Address 31 means unL (unlist).
i Acknowledge your selection with the <ENTER> key.

[ From the bUS function group

» i FUNCTION ] Press repeatedly if necessary

N
Bldldl-l [ 1119 Select the

device address

>"

]
ﬁ LN}
[s§]

[]
IC |
2]
=]

J/

Activate
Abort the setting
without change
-~ A ~

Uset/Iset FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.4 a  Path to Device Address Selection
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bAud - Setting Transmission Speed (RS 232C)

Specifies transmission speed in bits per second.

The baud rate is an operating parameter of the serial interface.

A low baud rate should be used in the case of large distances
between communicating devices and in EMC-critical
environments.

Settings at the SSP KONSTANTER and the controller must be
identical.

The baud rate can be set to one of the following values:
50,75,150,200,300,600, 1200, 1800,2400, 3600, 4800, 7200,
9600 or 19,200 bits per second.

Settings
w Procedure for selecting bAUd, and setting the desired

transmission speed (see chapter 4.7).

bAUd appears in the bUS display along with the related parameter
(transmission speed).

@ | From the bUS function group
‘- ]| Sermimeoon
ll
Coom

Activate
the setting
Abort
without change

A —

- Y
@ E FUNCTION l RCL
FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU

Figure 4.7.4 b Path to Selection of the bAUd Text Parameter

dbit — Selecting the Number of Data Bits (RS 232C)

Either 7 or 8 data bits can be used.

Settings at the SSP KONSTANTER and the controller must be
identical.

Settings
= Procedure for selecting dbit and the desired number of data bits

(see also chapter 4.7).

dbit appears in the bUS display along with the related parameter
(number of data bits).
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@ : From the bUS function group

‘- S e

Activate
the setting
Abort
without change

-~ A )
O =l Jwew| [w] [=
\ A | \/ \/ \

FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU

Figure 4.7.4 ¢ Path to Selection of the dbit Text Parameter

Phit — Setting the Parity Bit (RS 232C)

e Parity or check bits are used to detect transmission errors.

e Theyareaddedtothe character string sothatthe sumofHorLis
even or odd as defined.

e The parity bit can be set to one of the following values:

none no parity bit
ZEro always 0

EVEn even numbered
odd odd numbered
nonE always 1

I Aparity bit should always be used in EMC-critical environments.
I Settings at the SSP KONSTANTER and the controller must be

identical.
Settings

= Procedure for selecting Pbit and setting the parameter (see also
chapter 4.7).

I Phitappears in the bUS display along with the related parameter
(parity bit).

@ : From the bUS function group

[ ]
v= B [PIELE] [lolnlE] | S anets

[
)
D]
B

o] - (] o |

o

Activate
the setting

Abort
without change

_A—

- Y

O el e o |
\ A \ \ \

FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU

Figure 4.7.4d  Path to Selection of the Pbit Text Parameter



Shit — Selecting the Number of Stop Bits (RS 232C)

e FEither 1 or 2 stop bits can be used.
I Settings at the SSP KONSTANTER and the controller must be

identical.
Settings

= Procedure for selecting Shit and setting the parameter (see also
chapter 4.7).

I Shitappears in the bUS display along with the related parameter
(number of stop bits).

@ : From the bUS function group

[ ]

v=9 (Sl (L] ] 1) g T |
e[ [ ] |

Abort
without change

\ \ \ \

Activate
the setting

O
v

FUNCTION FUNCTION SAVE RCL
MENU MENU MENU MENU
Figure 4.7.4 e Path to Selection of the Sbit Text Parameter

4.8 Settings with the <SELECT> Key

Depending upon settings in the FUNCTION menu, the <SELECT>
keys make 3 different functions available:

4.8.1 In the Basic Function

The READY LED is continuously illuminated. After pressing the
<SELECT> key, the following measured values and setting values
appear at the 7-segment Uout / lout display:

Uout lout Measured voltage and current values
Uset Iset Voltage and current setpoints

Ulim  lim  Voltage and current limit values

OVset Delay Overvoltage setpoint and overcurrent delay

Pout Pout Output power

Setting Procedure

ww Repeatedly press the <SELECT> key until the LED for the
desired function lights up and the setting value appears at the
display.
e Resolution (cursor position) for the numeric parameter [V]:
. Repeatedly press the <RESOL> key [19].
The cursor advances in a loop from right to left.
= The cursor blinks allowing for identification of its current
position.
e Select a value for the desired function:

wr \With the <T> key (increase value) or the <> (decrease
value) key, independent of resolution!
I The last selected value becomes immediately active.

e Abort the procedure:
= By slightly turning a rotary knob ([5] or [8]).
vz \With the CE/LOCAL, SAVE, RCL or FUNCTION key.

40

? BIED) ¥ Uout/ LtTour/A
’_) mMm
Lruserv O B8 LrisevA HO)
BEeE Xt uliny 3 M
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z’ L¥Pout/ LPout

Figure 4.8.1  Accessing Various Displays with the SELECT Key

4.8.2 Automatic Sequence Run and Step-by-Step Sequence Control

The READY LED blinks when the SEQUENCE function is active.
The SELECT menu is expanded. It doesn’t matter whether the
SEQUENCE function is in the RUN or the HOLD status.

Uout lout Measured voltage and current values

Uset Iset Voltage and current setpoints

Pout  Pout Output power

tSEt xx.xx Programmed dwell time (tSEt or tdEF)
for current address, no remaining time

rcL XXX Currentaddress,memorylocationnumber

rrEP xxx Number of remaining sequence repetitions

Selection of output quantities and setpoints is indicated by the
respective LED. Uset, Isetand tSEt are the displayed setpoints of the
sequence memory location which is currently being executed.

4.8.3 Displaying Stored Data Upon Execution of <RCL>

Displaying Data Stored to Setup Memory (1 ... 10) Upon
Execution of <RCL>

After executing the <RCL> command, selecting a memory location
(<> or <T> key) and pressing the <ENTER> key, the device is
switchedtotheread-outmode. Valuessavedtosetupmemoryblinkat
thedisplay. Thebasic settings storedtothe selected memorylocation
can now be browsed by pressing the <SELECT> key:

Uset Iset Voltage and current setpoints

Ulim  llim  Voltage and current limit values

OVset Delay Overvoltage setpoint and overcurrent delay

outP Output switching status after power on
OCP Overcurrent protection

U Min-Max value recording

tdEF Dwell time independent of memory location
tSEt Programmed dwell time

Strt Start address

StoP Stop address

rEP Number of repetitions

Displaying Data Stored to Sequence Memory (11 ... 255) Upon
Execution of <RCL>

After executing the <RCL> command, selecting a memory location
(<> or <T> key) and pressing the <ENTER> key, the device is
switched to the read-out mode. Values saved to sequence memory
blink at the display. The settings stored to the selected memory
location can now be browsed by pressing the <SELECT> key:
Uset Iset Voltage and current setpoints
tSEt Programmed dwell time
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4.9 Setting Resolution with the <RESOL> Key

Numericparameterscanbesettovaryingdegreesofaccuracy. Setthe
cursortothe desired decimal place withinthe display to thisend. The
corresponding decimal place blinks in order to indicate the current
cursor position.

Resolution can be set for the following parameters:
i Uset, Iset, Ulim, llim, OVset, Delay, tset and tdef

Settings
= Select the desired parameter.
I The parameter value blinks at the last selected decimal place.

= Press the <RESOL> key. The cursor (blinking decimal place) is
moved one place to the right.

= Repeatedly press the <RESOL> key until the cursor is
positioned at the desired decimal place.

e Set the parameter to the desired value with the <> key or the
<T> key using the selected resolution.

— - Resolution of
(Cﬂforﬂgs'tﬂf) numeric parameter

A 1100 -

v

N _!ﬂﬂ
[ 100§

{
U

]

I T RESOL

A

v

HHEE]

Figure 4.9  Selecting Setting Resolution with the RESOL Key

4.10 Storing Data with the <SAVE> Key

The <SAVE> key is used for the following functions:
e Saving basic device settings
e Saving data to a memory location

¢ Deleting all data within a defined memory range fromaddress 11
to 255

¢ Inserting additional data to a SEQUENCE
¢ Deleting an individual SEQUENCE memory location

4.10.1 Saving Basic Device Settings

e Basicdevicesettingscanbesavedtomemorylocations 1through
10.

e These settings are saved to battery-backed memory.
Settings for all of the following parameters can be saved to this

memory:
USET/ISET OVSET TSET
OCP TDEF
DELAY START OUTPUT
MINMAX STOP ULIM
REPETITION ILIM
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Settings
1 Select values for the desired parameters.
= Press the <SAVE> key.

I Stoappearsattheleft-handdisplay,andthelastselectedmemory
location number appears at the right-hand display.

r Select the desired memory location (1 to 10) with the <d> or
the <T> key.

ww Acknowledge by pressing the <ENTER> key.

= Exit the SAVE function by pressing the <CE/LOCAL> key.

= Switch to the respective function by pressing the <FUNCTION>

key, the <SELECT> key or the <RCL> key, or by slightly turning
the current or voltage adjusting knob.

( Basic Settings >

v

BELl] [EEE] m
BEL] EOBE0 Jam (4 e )

v

CE/LOCAL

Uout/lout ,@ \
\ \ v

Uset/lset FUNCTION RCL
MENU MENU

Figure 4.10.1  Saving Device Settings

4.10.2 Saving Data to a Memory Location

Functions

e SEQUENCE data can be saved to memory locations 11 through
255.

e These settings are saved to battery-backed memory.
e Uset, Iset and Tset values can be saved.

Settings (see also page 35)
= Select values for the desired parameters.
= Press the <SAVE> key.

I Stoappearsattheleft-handdisplay,andthelast selected memory
location number appears at the right-hand display.

wr Select the desired memory location (11 to 255) with the <>
key or the <T> key.

= Acknowledge by pressing the <ENTER> key.
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4.10.3 Clearing the Contents of a Defined Memory Range

Functions

e Alldata are deleted frommemory locations from the current start
address to the current stop address.

Settings
= Press the <SAVE> key.
= Select memory location 0 (clr) with the <d> key or the <T> key.

Gl ] [/30T]

\J
SEl[ ] EET] LEE:(> > (o) .>*

e

Uout/lout

Ak A]
EEEN )

e
=

w Press the <ENTER> key.

I clr dAtA and start stop blink alternately at the display in order to
identify the range to be deleted.

= Acknowledge by pressing the <ENTER> key.

I Therange of memorylocations fromthe start address to the stop
address are cleared.

I Deletion of data can be aborted at any time by pressing the <CE/
LOCAL> key.

\
L
Y v

»/
i ENTER ! Uset/Iset FUNCTION RCL
' 1 MENU MENU
@Iear range from start to stop address >
Figure 4.10.3  Clearing all Content from the Start to the Stop
Address
Example of clearing all content from start to stop address:
— -z occupied empty occupied empty occupied
start °1] [sequence °1 stop °1 start °2  sequence °2 stop °2

Operation
"Clearing
content of a

Sitlol

cllfr]

Ec [I[r]  d]A|t]|A
S[t|r|t S|t |o [P

Al

memory range"

The content of the memories between
start and stop address is empty!

42
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4.10.4 Inserting a Memory Location

The start and stop addresses define the working range for the
commanddescribedbelow. Memorylocationswhichdonotliewithin
thisrangeareprotectedagainstaccesswhenexecutingthiscommand.
Each time an empty memory locationis inserted, the contents of the
previous stop address are lost.

Functions

e Startingwiththetargetaddress, previously saved dataare shifted
to the next highest address number.

e Memory location content located at memory address N prior to
insertion, is shifted to memory address N+1.

e Data which were previously stored to the memory location with
the stop address are lost.

* The target address has no content after initial insertion.

Attention: Currently selected start and stop addresses and start
and stop addresses saved to setup memory are not corrected
automatically!

étart and Stop Addres@

\
e
0

BERl] [OEE]

\]
Blebl] [EE] s ]{&m

\J
lelol ] [IoE0)

—

Uout/lout

Settings

1 Select a start address and a stop address with the help of the
sequence submenu.

= Press the <SAVE> key.

I Sto and the last selected address appear at the display.

w Select the desired target address with the <> key or the <T>
key.

w Simultaneously press the <SAVE> and <T> keys.

I Ani(for insert) appears in the right-hand display next to the
selected address number.

= Execute the insert command by pressing the <ENTER> key.

I An empty memory location is added at the selected memory
address.

I Theaddressnumbersofallmemorylocationsabovethe selected
address are increased by 1.

- =GBy !
A
O

M 2

Uset/lset FUNCTION RCL

Q-\II memory locations > address 103 are shifted up by 1.

> MENU MENU

QVIemory location 103 is empty and the content of the stop address is lost. )

Figure 4.10.4  Inserting a Memory Location Within a Given Range

Example of inserting an empty memory location within a given memory range:

- -z occupied empty

occupied empty occupied

start °1|  [sequence °1 stop °1 start °2  sequence °2 stop °2

Insertion S[t]o| ‘V‘Yw‘\,“

-:-ﬁhhe previous content of the stop address is lost! |

YYY+1
Stop
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4.10.5 Deleting a Memory Location

The start and stop addresses define the working range for the
commanddescribedbelow. Memorylocationswhichdonotliewithin

thisrangeareprotectedagainstaccesswhenexecutingthiscommand.

Eachtimeamemorylocationis deleted, anempty memorylocationis
inserted at the stop address.

Functions

e Startingwiththetargetaddress, previously saved dataare shifted
to lower address numbers.

e Memory location content located at memory address N prior to
deletion is shifted to memory address N-1.

e Data which were previously stored to the memory location with
the target address are lost.

e The stop address has no content after initial deletion.

@art and Stop Addresa

\

AN
Sl | 21381 ]

Attention: Currently selected start and stop addresses and start and
stopaddressessavedtosetupmemoryarenotcorrectedautomatically!

Settings

1 Select a start address and a stop address with the help of the
sequence submenu.

= Press the <SAVE> key.

I Sto and the last selected address appear at the display.

e Select the desired target address with the <> key or the <T>
key.

& Simultaneously press the <SAVE> and <> keys.

A d (for delete) appears in the right-hand display next to the
selected memory address.

1w Execute the delete command by pressing the <ENTER> key.

The address numbers of all memory locations within the start to
stopaddressrangeabovetheselectedaddressaredecreasedby.

\ — (g !

Slelel ] [IEE] &

¥ J
BER] (o3

—

g

Aﬁ
v O B ]

Uout/lout * * *

Uset/Iset FUNCTION RCL
MENU MENU

<Content of memory location 103 (n) is overwritten by content from location 104 (n+1).

<The stop address has not content)

Figure 4.10.5 Deleting an Individual SEQUENCE Memory Location

Example of deleting an individual SEQUENCE memory location:

= -z occupied empty

occupied empty occupied

start °1]  |sequence °1 stop °1 start °2  sequence °2 stop °2

current start

[Deletion Sltlo] [NIVIYId

=]
=
o
j=3
Q
B
o
=]
=
=
@
=1
-~
o
=
-
=
o
a
Q
=l
o
a.
a.
=
@
w
w
7]
¢}
3
=
=
<

current start

YYY
stop-1

current S[Op
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4.10.6 Deleting the Contents of a Memory Location

Functions

The contents of any desired individual memory location from
address 11 through 255 can be deleted.

This has no effect on other memory location addresses.

* 3

oEn
B[] EE00

SlElo] |

v
B[] (103

—

O3] s [ &

\/ >—>*

(Contents of location 103 are deletedD

Settings
1 Press the <SAVE> key.

Sto and the last selected address appear at the display.

s Select the desired address with the <> key or the <T> key.
= Simultaneously press the <SAVE> and <CE/LOCAL> keys.

A ¢ (for clear) appears in the right-hand display next to the
selected memory location address number.

= Execute the delete command by pressing the <ENTER> key.

l
Uout/lout - A y

O o] T
v v v

Uset/Iset  FUNCTION RCL
MENU MENU
Figure 4.10.6 Deleting the Contents of an Individual Memory Location
Example of deleting the content of an individual memory location:
~ -z occupied empty occupied empty occupied
start °1f  |sequence °1 stop °1 start °2  sequence °2 stop °2
> Independent of current
< start- and stop address
i Operation
% "Deleting the Sitlo] |YIYIY]c
H content of a
[memory"

4.11 Memory Recall with the <RCL> Key

All device settings saved to memory with <SAVE> or STORE can
be recalled with the <RCL> key (RECALL), e.g. in order to
reconfigure the device. This memory is battery-backed.

Emptymemorylocationsaredisplayedas “----"¢
be recalled.

RCL can also be controlled via the analog interface (see page 29
and chapter 5.7).

----" andcannot

4.11.1 Recall from SETUP Memory

Addr. 1t0 10:  Complete basic device settings
USET OVset 0ocP START
ISET Ulim DELAY  STOP
Tset llim MINMAX  REPETITION
OUTPUT Tdef
Settings

= Press the <RCL> key.

rclappearsattheleft-hand display, and thelast selected memory
location number appears at the right-hand display.

& Select the desired address [1 ... 10] by pressing the <> key
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|The content of the selected memory is empty! |

or the <T> key.

w Press the <ENTER> key.

Iset and Uset settings saved to this address blink at the display.

= Browse through this memory location with the <SELECT> key

in order to view the respective parameter settings (see chapter
4.8).

w All of the data saved to this memory location can now be

loaded as basic settings by once again pressing the <ENTER>
key.

= Press the <CE/LOCAL> key to abort the RECALL function.
= Press the <RCL> key in order to return to the memory location

selection function.

= The RECALL function can be exited by pressing any other

function key, or by turning the adjusting knob.

4.11.2 Recall from SEQUENCE Memory

Addr. 11 to 255: Uset, Iset and tSEt values for the sequence

function

w Data from memory locations 11 through 255 can be recalled

at any time during programming.

45



w Press the <RCL> key.

I rclappearsattheleft-hand display, and the last selected memory
location number appears at the right-hand display.

s Select the desired address (11 ... 255) by pressing the <>
key or the <T> key.

= Acknowledge your selection with the <ENTER> key.

I Isetand Uset settings saved to this address blink at the display.

= Browse through this memory location with the <SELECT> key
in order to view the respective parameter settings (see chapter
4.8).

w All of the data saved to this memory location can now be
loaded by once again pressing the <ENTER> key.

I If one of the recalled Uset or Iset values exceeds the currently
valid soft limit (Ulim and llim), execution of the command is

aborted, Err21 id displayed briefly and bit 5 is set in event register
B.

I OnlyUsetandIsetareexecuted: tsetisloadedasacurrent setting
value and is not executed.

= Another memory location can be immediately accessed with
the <d> key or the <T> key while the previous function is
being executed.

w Press the <CE/LOCAL> key to abort the RECALL function.

= Press the <RCL> key in order to return to the memory location
selection function.

= The RECALL function can be exited and another function
accessed by pressing any other function key, or by turning the
adjusting knob.

4.12 Disabling Front Panel Controls

Thefrontpanel controls canbe disabled againstinadvertentchanges
1o selected values and settings.

The behaviour during power on is also determined by the selected
power-on status parameter Pon (page 27).

Disabling

w Simultaneously press the <CE/LOCAL> and <RCL> keys.
I The front panel controls are now disabled.

I The yellow LOCAL LOCKED LED lights up.

Enabling

w Press and hold the <CE/LOCAL> key for at least 4 seconds,
or until the LOCAL LOCKED LED goes out.

Disabling and Enabling via the Analog Interface

= The <CE/LOCAL> key can also be disabled by applying a signal
to the trigger input at the analog interface and selecting the
appropriate setting for the T_MODE function, thus preventing
manual reactivation of the front panel controls.

4.13 The <ENTER> Key

The <ENTER> key is used to execute various functions in
combination with the respectively selected operating mode.

Pre-Selecting Setpoints (fixed value selection)

1) <ENTER>: change display from Uout/lout to Uset*/Iset.
) <d> or <T>: preselect Uset, Uset LED blinks.

) <ENTER>: activate Uset value.

) <ENTER>: change to Iset*.
)
)

ar~r 0N

<> or <T>: preselect Iset, Iset LED blinks.

6) <ENTER>: activate Iset value.

* The adjustable <RESOL> decimal place blinks.

See also page 22, Pre-Selected Settings.
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Activating Parameter Values

Textual or numeric parameter values are activated with the <ENTER>
key during device setup.

Executing Commands

<SAVE>: save data to the selected address.

<RCL>: recall data saved to the selected address. After pressing the
<ENTER> key the first time, the selected data blink at the display, and
are then executed after pressing the <ENTER> key once again.

Sequence control: execution of SEQ xxxx commands.

Functiongroup selection: access parameter settings forthe selected
function group.

Sequence and Step-by-Step Control
Arunning sequence canbe suspended by pressingthe <ENTER> key.
Status change: RUN — HOLD

Asuspendedsequencecanberesumedbypressingthe <ENTER>key.
Status change: HOLD — RUN

Thenextmemorylocation can be executed by pressing the <ENTER>
key in the step-by-step control mode.

4.14 The <CE/LOCAL> Key

The <CE/LOCAL> key is used to execute a specific function in
combination with the respectively selected operating mode.

RESET Device Settings
See chapter 4.16.

Disable and Enable Front Panel Controls
See chapter 4.12.

Switch from REMOTE to LOCAL
See chapter 4.17.

Abort an Operation

Uset / Iset Entry

5= <CE/LOCAL> key
Switch to display of measured Uout and lout values.

<SELECT> Display

15 <CE/LOCAL> key
Switch to display of measured Uout and lout values.

<SAVE> / <RCL> Function

s <CE/LOCAL> key
Abort <SAVE> and <RCL> functions, switch to display of
measured Uout and lout values.

Function Group Selection

= <CE/LOCAL> key
Return to display of measured Uout and lout values from
function group selection.

Function Selection

s <CE/LOCAL> key
Abort function selection, return to function group selection.

Text Parameters

5 <CE/LOCAL> key
Abort selection, switch to display of selected text parameter.

Sequence Control

15 <CE/LOCAL> key
Abort a suspended sequence or step-by-step control at the
current memory location.
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4.15INCR <{> and DECR <T> Keys

The increment and decrement keys execute various functions
depending upon settings.

« Parameter Selection

Text parameters

<T> or <I> displays next or previous parameter.
Acknowledge the respective text parameter with the <ENTER>
key.

Abort with rotary knob <CE/LOCAL>, <RCL>, <SAVE> or
<FUNCTION>.

Numeric parameters

<T>or<!>:increaseordecreasethevalueofthe parameteratthe
cursor position.

<RESOL> is used to move the cursor.

The respective numeric parameter is activated automatically.
Exception:

Settings for Uset and Iset initialized with the <ENTER> key

(setpointsettings) andselected withthe <T>key <orthe<{>key,
must also be acknowledged with the <ENTER> key.

e Memory Location Selection

After Pressing <RCL> or <SAVE>
<T> or <I> selects next or previous memory location.

Address by address preview of stored setpoints:
After pressing <RCL> — <T>/<d> 11 ... 255 — <ENTER>:

Blinking display of USET, ISET and TSET setpoints, can be
selected with <SELECT>, browse though addresses in the
background with selected setpoint using <T> or <{>, the
respective stored setpoint is displayed.

e Browsing through Submenus

Function menu
<FUNCTION> + <T> or <{>
Switch to next or previous function or function group.

¢ Browsing through Min-Max Memory

After querying U_, U, I_orI"in the SET menu, these values can
be browsed using <> or <{>.

o Executing the Next or the Previous Memory Location
in Step-by-Step Control Mode

After executing SEQ Strt or SEQ StEP with a running or a
suspendedsequence,thenextorthepreviousmemorylocationcan
be executed with <T> or <{>.
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4.16 Device RESET

Most device functions can be returned to a defined default value with
the reset command (see chapter 8.1 and page 62).

w Press and hold the <CE/LOCAL> key, and then press the
<ENTER> key.

4.17 Selecting Remote and Local Control Modes

Afterswitchingmainspoweron, themanualoperatingmodeisalways
active (local state): All front panel controls are enabled and the device
can be operated manually.

a) LOCAL —> REMOTE
- Switching from manual to remote control

Switching to remote control occurs:
Via the IEC bus interface

— When the REN line is activated by the controller and
— The device is addressed as a listener

Via the serial interface

— As soon as data are transmitted to the device.

b) REMOTE — LOCAL
— Switching from remote to manual control
The device is returned to manual operation:
Manually
— By activating the <CE/LOCAL> key, as long as it has not been
disabled by the controller during IEC bus operation
(=)
— Via the IEC bus
— By transmitting the addressed GTL (GO TO LOCAL) interface
command to the device (selective switching to manual
operation),
Programming example (HP Basic): LOCAL 712 or
— If the REN line is deactivated by the controller (switches all
devices to manual operation),
Programming example (HP Basic): LOCAL 7
c) LOCAL LOCKOUT
- Disabling manual return to local operation
(only relevant for control via the IEC bus)
The IEC bus controller can disable the LOCAL key at the device
with the LLO (LOCAL LOCKOUT) universal interface command,
preventingmanualreturntothelocaloperatingmode(remotestate
with lock).
Programming example (HP Basic): LOCAL LOCKOUT 7
Comment

The “BEMOTE” LED indicates the momentary control mode:
LED on = remote mode
LED off = manual mode

Switching back and forth between the two control modes does not
cause any changes to current device settings or stored parameters.
Exception when switching from REMOTE — LOCAL: If the display
has been switched off it is reactivated

(DISPLAY OFF —> DISPLAY ON).

IECbuscontrol: The deviceis capable of receiving programmingdata
in the manual operating mode, but they are not executed.
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5 Analog Interface

5.1 Pin Assignments

510
+15V — }—&— = +i5v
110 mA NV
AGND T
1.5k
TRIGGER + L — 7
i (’7
o’
Vi NI
TRIGGER- T
10k — | Usetint
Uset + e
10k
Uset GND :—F
 —
E
M/S Uset +
5k
U-MONITOR —:Ij
10 k 4:—4— Uset int.
Iset+ —— |—+
10k
Iset GND —|:|—+7
 —
I
9k3
I-MONITOR 4:'1 L
+SENSE ]
—SENSE 4—>UMontor
|
Sense
Control
+0UT
-0uT

R1 = 80 kQ for 40 V models
=104 kQ for 52 V models
=160 kQ for 80 V models

Figure 5.1
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Auto-Sensing Mode

+15 V (output)

Internal auxiliary voltage (+15 V + 3% with reference to AGND) is
connected to this terminal via a protective resistor with a value of
510 Q. It can thus be used to drive the TRIGGER input, or to
supply power to external components such as reference
elements for the generation of control voltages. The output is
short-circuit proof to AGND.

AGND (analog ground)
Referencepointforanalogcontrolinputsandoutputs. Thisterminalis
internally connected to the minus pole of the power output via an
auto-reversible fuse with a rating of 110 mA.

TRIGGER+, TRIGGER- (input)

Floating digital control input, whose function (output On/Off or
memory recall) can be selected with the front panel controls.
Lowsignal: 0V<Ug<1V

High signal: 4V <Ug <26V, Is = (Ug-2V)/ 1.5 kQ

The input is reverse-polarity protected to —26 V.

Uset+, Uset GND (input)
Analog (differential) voltage input with reference to AGND for
controlling output voltage. The following applies when the output is
activated:

Uout = Uset + Ug, * Kk,
Uout = output voltage in constant voltage regulating mode
Uset = Uset voltage value selected either manually or

via interface control

Ug, = external control voltage (0 ... 5V= 0 ... Uout nom)
k, = control coefficient = Uout nom/ 5V
M/ S Uset+ (input)

Analog controlinput with reference to AGND for series master-slave
connection.

U-MONITOR (output)

Analogvoltage outputsignal, proportionalto outputvoltageacquired
by the sensingleads (0 ... 10V £ 0 ... Uout nom). The short-circuit
proof output is referenced to AGND and has an internal resistance
of 5 kQ.

Iset+, Iset GND (input)
Analog (differential) voltage input with reference to AGND for
controlling output current. The following applies when the output is
activated:

lout = Iset + Ug; * k;
lout = output current in constant current regulating mode

Iset = current value selected either manually or
via interface control
Ug = external control voltage (O ... 5V= 0 ... lout nom)
Ki = control coefficient = lout nom/ 5V
I-MONITOR (output)

Analog voltage output signal, proportional to output current
(0...10V 2 0 ... lout nom). The short-circuit proof output is
referenced to AGND and has an internal resistance of 9.3 kQ.

+SENSE, —SENSE (input)

For connection of sensing leads for 4-wire operation — allows for
compensation of voltage drops (to 2 * 2 V) at long output leads.
Switching to 4-wire operation takes place automatically when the —
SENSE lead is connected to the respective negative output pole.
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5.2 Auto-sensing mode

Functions

Output voltage values required for voltage measuring and control

circuits can be acquired directly at the power consumer instead of at

the output terminals with the help of the +SENSE and -SENSE
sensingleadterminalsattheanaloginterface. Sensingmodeoperation

(remote sensing) offers the following advantages:

- In the constant voltage regulating mode, current related voltage
drops occurring in the output leads have practically no effect on
voltage supplied to the power consumer. Voltage at the output
terminals is automatically increased to compensate for voltage
drops.

— In the constant current regulating mode, voltage limiting at the
power consumer is independent of output current.

— Since the voltage value provided by the measuring function is
relative to the voltage value acquired at the sensing leads, load
parameterssuchaspowerconsumptionandloadresistancecanbe
more accurately determined.

The parameters and limit values included in Figure 5.2 andin chapter

1.5.3, Electrical Data, apply for operation with the sensing leads.

Connection

Thetwosensingleadterminalsattheanaloginterface (+SENSEand -

SENSE) must be connected to their respective output poles at the

desired point (generally speaking as close to the power consumer as

possible).

It is advisable to twist and/or shield the sensing leads in order to

minimize interference (connect the shield to the ground terminal of

the negative output pole).

Long output and sensing lead impedances may result in control

fluctuations at the output, especially with capacitive power

consumers. Thiseffectcanbecounteractedbyconnectingcapacitors

(CS+,CS-)betweenthe SENSEandoutputterminals(seeFigure5.2).

Iftheoutputleadsaretwisted, theirimpedancecanbereducedaswell.

Incorrectconnectionofthesensingleadsdoesnotdamagethedevice,

although it results in the following reversible events:

— Sensing leads with reversed polarity or interrupted output lead:
If output voltage is not being limited at the device by means of
current regulation, it climbs to well above the selected value which
finally triggers overvoltage protectionandimmediately deactivates
the output.

— Interrupted +SENSE lead:

Voltage between the output terminals increases by approximately
7%.

— Interrupted —SENSE lead:

The sensing terminals are deactivated (automatic return to local
sensing).

If the sensing leads have been connected incorrectly, increasing
voltage between the output terminals is not acquired by the
measuring function.
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Cg., Cg.  =10pF ... 220 pF

US+' Us_ <1V

ls4 ~Uguts / 160 kQ

ls— ~0.3mA

Figure 6.2 Connecting the Power Consumer for Sensing Mode

Operation

Switching the Instrument On
Theremotesensingmodefunctionisactivatedautomatically afterthe
—SENSE terminal has been connected to the corresponding output
pole. The function is deactivated by once again interrupting this
connection.
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5.3 Regulating Output Voltage

Functions

The control inputs Uset+ (non-inverting) and Uset GND (inverting)

allow for adjustment of output voltage Uout with an external control

voltage Ug,.

The following applies in the constant voltage regulating mode:
Uout = USET + Ug; X kg

USET = voltage setpoint selected manually or via interface
Ksy = voltage control coefficient = Uoutnom/ 5 V

Max. adjusting error: + 0.05% Unom = 0.2% setpoint value

The voltage control input functions as a differential voltage input:

Uset+ = non-inverting input:
Ugy =0 ... +5 Vfor Uout =0 V ... Uoutnom
Uset GND = inverting input:

Ugy=0...-5Vfor Uout =0V ... Uoutnom

Input resistance is 10 kQ in both cases.

Note:

The control inputs are not floating inputs: Their reference point,
AGND, is connected to the negative output pole. Connecting
grounded circuits to the control input may result in erroneous
adjustments due to leakage current or ground loops.

If the reference point of control voltage Ugy is connected to the
negative output pole at the load side, the inverting input must be
connected to this point in order to prevent influences due to voltage
drops at the output lead (connection b in Figure 5.3a). If control
voltageisisolatedfromtheoutput, Uset GND mustbe connected with
AGND (connection a in Figure 5.3a).

Ugycanalso be applied as analternating voltage, forexamplein order
to superimpose manually selected direct voltage USET with
interferencesignals. Themaximumoperatingfrequencyofmodulated
output voltage depends upon voltage amplitude, the current limiting
settingandload, andthus cannot be defined with asimple formula. It
isincreasedasamplitudeisdecreased,andascurrentlimitingandload
are increased.

Ifremote output voltage adjustmentis to be accomplished by means
ofapotentiometer, wiring can be configured as showninthe example
in Figure 5.3b.

SSP SSP
Settings: Settings:
USET=0 USET=0
ISET = Iset ISET = Iset
OUTPUT on/off OUTPUT on/off
Analog Interface Analog Interface
+15V Ne—-T 415V
sy AGND REF 02 AGND
— TRIGGER + TRIGGER +
+ TRIGGER — a) out TRIGGER —
Usy Uset + +5V Uset +
Uset GND = Uset GND
M/S Uset + M/S Uset +
U-MONITOR ] | U-MONITOR
Iset + Iset +
set set
rMoNToR ] | b TMONITOR
+SENSE | | +SENSE
—SENSE | —SENSE
+OUT +OUT
UoutT Uout
-OuT I| 3 —OuT E‘
Load Load
Figure 5.3a  Wiring for Voltage ~ Figure 5.3b  Wiring for Voltage
Regulation with Regulation with
External Voltage External
Potentiometer

50

5.4 Regulating Output Current

Functions

The control inputs Iset+ (non-inverting) and Iset GND (inverting)

allow for adjustment of output current lout with an external control

voltage Ug;.

The following applies in the constant voltage regulating mode:
lout = ISET + Ug X Kg

ISET = current setpoint selected manually or via interface
Kgi = current control coefficient = louthom / 5V

Max. adjusting error: = 0.1% Unom + 0.3% setpoint value

The current control input functions as a differential voltage input:

Iset+ = non-inverting input:
Ug=0...+5Vforlout=0A ... louthom
Iset GND = inverting input:

Ug=0...-5Vforlout=0A ... louthom

Input resistance is 10 kQ in both cases.

Note:

The control inputs are not floating inputs: Their reference point,
AGND, is connected to the negative output pole. Connecting
grounded circuits to the control input may result in erroneous
adjustments due to leakage current or ground loops.

If the reference point of control voltage Ug is connected to the
negative output pole at the load side, the inverting input must be
connected to this point in order to prevent influences due to voltage
drops at the output lead (connection b in Figure 5.4a). If control
voltageisisolated fromthe output, Iset GND must be connected with
AGND (connection a in Figure 5.4a).

Ug canalso be applied as an alternating voltage, for example in order
to superimpose manually selected direct current ISET with
interference signals. To a great extent, the maximum operating
frequency of modulated output current depends upon the output
currentvalue, as well as the voltage amplitude which results fromthe
prevailingload, and thus cannot be defined with asimple formula. Itis
increased as amplitude is decreased, and as load is increased.

Ifremoteoutputcurrentadjustmentistobeaccomplishedbymeansof
apotentiometer, wiring can be configured as showninthe examplein
Figure 5.4b.

SSP SSP
Settings: Settings:
USET = Uset USET = Uset
ISET=0 ISET=0
OUTPUT on/off OUTPUT on/off
Analog Interface Analog Interface
+15V N— T 95V
AGND REF 02 AGND
TRIGGER + TRIGGER +
TRIGGER — out TRIGGER —
Uset + +5V Uset +
[ Uset GND a) Uset GND
—> M/S Uset + M/S Uset +
+ U-MONITOR U-MONITOR
Ug Iset + Iset +
Iset GND Iset GND
-MONITOR -MONITOR
+SENSE I b) +SENSE
—SENSE lout —SENSE Jout
+OUT +OUT
UoutT Uout? |
-OUT —OUT
Load Load

Figure 5.4a  Wiring for Current
Regulation with

External Voltage

Figure 5.4b  Wiring for Current
Regulation with
External
Potentiometer
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5.5 Voltage Monitoring Output

Functions

The U-MONITOR terminal reads out a voltage with reference to
AGND, whichis proportional to output voltage Uout. Thisisusedasa
control voltage for master-slave series connection (see 5.9.2).
However, it can also be used for external measuring, monitoring and
recording.

Note:

The monitor output is not a floating output: Its reference point,
AGND, is connected to the negative output pole. Connecting
grounded measuring circuits to the monitor output may result in
erroneous measurements due to leakage current or ground loops.

The voltage monitoring output makes reference to output voltage
acquired at the sensing leads (see 5.2).

The monitor output is short-circuit proof. It has aninternal resistance
of 5 kQ.

Uw =Uoutxky=0..10V
kw = 10V /Uoutnom
=0.25 for 40V models
=0.192 for 52 V models
=0.125 for 80 V models
Ri (U-MONITOR) = 5 kQ

Max. error for Uyy: £ 0.5 mV + 0.2%

SSP

Settings:
USET = Uset

ISET = Iset
OUTPUT on/off

Analog Interface
+15V
i AGND
R TRIGGER +
Umul

TRIGGER —

Uset +
Uset GND
M/S Uset +

U-MONITOR
Iset +
Iset GND
-MONITOR

+

+SENSE
—SENSE

lout

+OUT

UoutT

~OUT

Load

Figure 5.5 Voltage Monitor Wiring
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5.6 Current Monitoring Output

Functions

The I-MONITOR terminal reads out a voltage with reference to
AGND, which is proportional to output current lout. Thisis used as a
control voltage for master-slave parallel connection (see 5.8.2).
However, it can also be used for external measuring, monitoring and
recording.

Note:

The monitor output is not a floating output: Its reference point,
AGND, is connected to the negative output pole. Connecting
grounded measuring circuits to the monitor output may result in
erroneous measurements due to leakage current or ground loops.

Monitor voltage is derived from voltage drop at the internal current
sensing resistor (shunt), which is connected to the negative output
conductorupstreamfromtheoutputcapacitor.Inthisway, thecurrent
monitoralsoacquiresdynamiccharginganddischargingcurrentatthe
output capacitor when output voltage is increased or decreased, or
when the output is activated and deactivated.

The monitor output is short-circuit proof. It has aninternal resistance
of 9.3 kQ.

UMI = |OUT X le = O e 10 V
kw = 10V / loutnom
Ri (I-MONITOR) = 9.3 kQ

Max. error for Uy: £ 0.5 mV + 0.3%

SSP

Settings:
USET = Uset

ISET = Iset
OUTPUT on/off

Analog Interface
+15V
AGND

TRIGGER +

R TRIGGER —

! Uset +
v Uset GND
M/S Uset +
U-MONITOR
Iset +
Iset GND
-MONITOR

+SENSE
—SENSE

lout

+OUT

UoutT

-OuUT

Load

Figure 5.6 Current Monitor Wiring
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5.7 Trigger Input

Functions

The floating TRIGGER + input with optocoupler allows for remote
control of a device function by means of a binary signal.

The function to be controlled is selected with the T_MODE setting (in
the trG display).

A detailed description is included on page 74.

Connection
Connect the control signal to TRIGGER + and TRIGGER -.
Refer to the table below for the respective signal level.

Signal Us Is
High 4..26VDC Us=-2V)/1.5kQ
Low 0.. 1vDC 0 mA

The TRIGGER input can be driven with the + 15 V output at the
analog interface via any desired switch (Figure 5.7a).

Warning!

The TRIGGER + input is a floating input and is functionally isolated
from the output current circuit.

This functional isolation is not equivalent to “safety separation” as
specified in electrical safety regulations.

Note

Trigger signal pulses must have aminimum duration of 14 msin order
to assure reliable recognition.

Adelay of 1to 15 ms may occur between application of the control
signal and triggering of the controlled function.

SSP

Settings:

USET = Uset
ISET = Iset
T_MODE = OFF

Analog Interface
+15V
AGND
TRIGGER +

Figure 5.7a

Figure 5.7b

52

TRIGGER —

IV

Uset +
Uset GND
M/S Uset +

U-MONITOR

—
lg=10 mA

Iset +

Iset GND

-MONITOR

+SENSE

—SENSE

lout

—

+OUT

~OUT

[ —]

Load

Driving the TRIGGER Input with a Switch Contact

SSP

Settings:

USET = Uset
ISET = Iset
T_MODE # OFF

Analog Interface

+15V

TRIGGER +

yu

M/S Uset +

U-MONITOR

Iset +

Iset GND

I-MONITOR

+SENSE

—SENSE

lout

—>

+OUT

]

—OUT

Load

Driving the TRIGGER Input with an External Signal

Trigger Function setting Parameters

Parameter
OFF

OUT | OUTPUT
Low

Edge
Low — High

High

Edge

High — Low
RECALL
Edge

Low — High
High

RCL

Edge
High — Low

SEQ ' SEQUENCE
Edge

Low — High
Edge

High — Low

LLO | LOCAL
LOCKED

Low
High

MIN | MINMAX

Low
Edge
Low — High
High
Edge
High — Low

Meaning

Trigger input function is deactivated, trigger signals
have no effect.

Trigger signal acts upon the OUTPUT: output On/Off

OUTPUT depends upon manual setting or
programming command

OUTPUT remains OFF or OUTPUT is switched OFF

OUTPUT is OFF and cannot be activated (neither
manually nor by means of a program command).

OUTPUT is activated, exception: OTP or OVP

Memory recall (step-by-step sequence control)
Start trigger signal

— The trigger signal is a high pulse with a duration
of 11 to 800 ms.

— A pulse with tgy > 1.0 s resets the address counter to

the start address at any point in time, and execution

begins with the next trigger signal.

The high — low edge of the (short) trigger signal
results in step-by-step control of the currently selected
sequence, regardless of the specified time and number
of repetitions.

Recall of the memory’s contents begins with the
START address. Each trigger signal increasers the
address by 1, until the STOP address is reached. The
next pulse once again causes execution of the contents
of the START address.

Sequence execution control

The SEQUENCE function is started beginning with the
start address (SEQUENCE GO).

Ends sequence execution by jumping to the stop
address

Front panel control disabling

All front panel controls are functional.

All front panel controls are disabled except for the
mains switch, and activation is not possible with the
LOCAL key.

Storage of Min-Max values for U and | is controlled
when the MINMAX function is activated (MINMAX
ON)UL_ ON).

The Min-Max function is active.

The Min-Max function is deactivated. Values in the
Min-Max memories remain unchanged.

The Min-Max function is inactive.

Values in the Min-Max memories are reset and
replaced with momentary output values. The Min-Max
function is activated.
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5.8 Parallel Connection

If output current from a single KONSTANTER is insufficient for the
respectiveapplication, the outputs ofany number of KONSTANTERs
can be parallel connected.

Caution!

If outputs with different nominal voltages are parallel connected, all
outputs must be limited to the lowest utilized nominal voltage value.
The ULIM parameter is used to select this setting.

5.8.1 Direct Parallel Connection

Functions
Easiest way to provide the power consumer with more currentthanis
available from a single KONSTANTER.

KONSTANTERSs with differing nominal output voltages can be used.
However, all voltage setpoints must be set or limited to the same
value.

This setup is less suitable for the constant voltage regulating mode.

Wiring
Device 3 Device 2 Device 1
SSP SSP SSP
Settings: Settings: Settings:
USET = Uset USET = Uset USET = Uset
ISET1+2+3=lIset ISET1+2+3=Iset ISET1+2+3=lIset
OUTPUT on/off OUTPUT on/off OUTPUT on/off
Analog Interface Analog Interface Analog Interface
+15V +15V +15V
AGND AGND AGND
TRIGGER + TRIGGER + TRIGGER +
TRIGGER — TRIGGER — TRIGGER —
Uset + Uset + Uset +
Uset GND | Uset GND Uset GND Optional
M/S Uset + M/S Uset + M/S Uset + puional
U-MONITOR U-MONITOR U-MONITOR Connection
Iset + Iset + Iset +
set set set
-MONITOR -MONITOR -MONITOR
+SENSE +SENSE +SENSE
—SENSE —SENSE —SENSE
+OUT +OUT +OUT ﬂ
—OUT —OuUT -OUT —1
Load
Figure 6.8.1a Wiring for Direct Parallel Connection
Settings

Deactivate all outputs.
Adjust voltage setpoint USET of all parallel connected
KONSTANTERS to approximately the same value:

Uset =USET1 =USET2 = USET3 = USETn
Adjustthe current setpoints ISET such that they add up tothe desired
cumulative current value Iset:

Iset  =ISET1 +ISET2 + ISET3 + ... + ISETn
Activate the outputs.
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Functional Principle

After switching the outputs on, load currentisinitially supplied by the
KONSTANTER with the highest voltage setting.
Ifloadresistanceiscontinuouslyreduced,loadcurrentiscontinuously
increased.

When load current reaches the ISET value selected for the output
which is momentarily supplying power to the consumer, current
limiting is activated for this output.

If load resistance is further decreased, current regulation reduces
output voltage until the voltage value of the output with the next
lowest setting is reached.

As of this point in time, this KONSTANTER also supplies a portion of
the load current.

This procedure is continued until load current triggers current
regulating at the output with the lowest voltage setting when the
setpoint value for cumulative current is reached.

This output maintains constant load current until the load resistor is
short-circuited.

Up/V
A
Uoutt
Uy | [
out2 Ideal working range

I for voltage regulation
| at the load

Uz~~~ :7 777777
[ ) R
‘ T Ideal working
‘ R range for

A / | current
- regulation at
i : the load
| |
| |
B I
| - I/ A
|out1 |out2 |out3
Figure 6.8.1b U/ | Diagram for Direct Parallel Connection
Note:

Slightly varying voltages occur at the individual outputs as a result of
setting tolerances.

In the event of larger voltage differences, an electronic sink is
activated at the outputs with lower voltage settings.

The sink controller attempts to reach the lower voltage value by
limiting power consumption.

Neitherthe KONSTANTER nor the power consumer are damaged as
aresult.

If problems occur with the measurement of load current, the
KONSTANTERS should be linked by means of master-slave parallel
connection (see also chapter 5.8.2).

Outputs can be simultaneously activated and deactivated by
connectingthe TRGinputs (setting: trG out) in parallel (Figure 5.8.1a,
optional connection) or in series (see also page 74).
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5.8.2 Master-Slave Parallel Connection

Functions

As opposed to direct parallel connection, master-slave parallel
connection offers significant advantages:

— Equally suitable for voltage and current regulation

— Output parameters (outputvoltage, cumulative currentlimiting) are
set entirely by the master device.

— All interconnected KONSTANTERs are equally loaded.

Wiring

Define one power supply as a master device.

Connect master and slave devices as shown in Figure 5.8.2.
Connect the output leads (refer to chapter 2.1.4).

Balance theindividual output current values. Keep connector cables
as short as possible, and use the largest possible conductor cross-
section. Perform balancing with Rgy .

SLAVE 2 SLAVE 1 MASTER
SSP SSP SSP
Settings: Settings: Settings:
USET>Uset master| USET>Uset master| USET = Uset
ISET=0A ISET=0A ISET =1Iset/n
OUTPUT on OUTPUT on OUTPUT on/off
POWER_ON rcl POWER_ON rcl
Analog Interface Analog Interface Analog Interface
+15V +15V +15V
AGND AGND AGND
TRIGGER + TRIGGER + TRIGGER +
TRIGGER — TRIGGER — TRIGGER —
Uset + Uset + Uset +
Uset GND Uset GND Uset GND Optional
M/S Uset + M/S Uset + M/S Uset + ptional
U-MONITOR U-MONITOR U-MONITOR Connection
Iset + - R Iset + R Iset +
set GND__ sym set — sym set
I-MONITOR I-MONITOR -MONITOR
+SENSE__ | — — — A SSENSE | — — — +SENSE | — — — =
—SENSE_} — — — 4 -SENSE | — — — 1 —SENSE 1 |
+OUT +OUT +OUT Q
\ J
—OUT —OUT —OUT
Load
— — — - =only required for sensing mode operation
Figure 5.8.2 Wiring for Master-Slave Parallel Connection
Settings

Initial power-up:
Short circuit the load.
Switch master on (mains) and configure settings:

(Pon rcl) If desired

OUTPUT off

USET = Uset Desired output voltage

ISET =lsoll/n |Isoll: Desired cumulative current

n: Number of devices

Only valid if nominal data are
identical for all devices, see notes

Switch slave 1 on (mains) and configure:

(Pon rcl) If desired

USET > USET ,.ster  Thevoltage setpoint at the slave devices must
be set at least 1% higher than at the master
device, e.g. to maximum.

ISET =0A The ISET rotary knob can be deactivated if

desired by setting ILIM to O A.

54

Use the same procedure for additional slave devices.

Press the OUTPUT ON key at the slave(s) and the master.
Check output current at the slave device displays.

Output current at each of the slaves can be precisely matched to
masteroutputourrentbyadjustingRsym.Changesappearimmediately
at the respective display.

Undo short-circuiting of the load.

From this point on, setting and regulation of (cumulative) output
parameters are controlled entirely by the master device.
Power-up after initial settings have been made:

Devices can be switched on and off in any desired order.

Functional Principle
Themastercontrolsoutputcurrentofthedownstreamdevice(slave 1)
via the slave’s current control input with the help of the current
monitoring signal.

Slave 1 functions as a master device for the next downstream slave
(slave 2), and so forth.

Cumulative output current is thus always proportional to master
output current.

Outputs can be simultaneously activated and deactivated by
connecting the TRG inputs (setting: trG out) in parallel (Figure 5.8.2,
optional connection) or in series (see also page 74).

Note:

KONSTANTERs with Differing Nominal Values

The KONSTANTER with the smallest nominal voltage value must
always be used as the master device.

The voltage setting range of the other KONSTANTERs must be
limited to this lowest value with the ULIM parameter.

Slave output current loutg e COrresponds to master output current
loutpaster @S apercentage only, relative to respective nominal output
current lyom.

Example:

Master: SSP 1000-52 U,om 52V liom 50 A
Settings: USET: 12V ISET: 15A (30%)

Slave 1: SSP 1000-52 U,y 52V lpgm 50 A
Results in Uout: 12V lout: 15A (30%)

Slave2: SSP 1000-80 Uy 80V lgm 25A
Results in Uout: 12V lout: 7.5A (30%)

General

Awire connection can be used instead of Ry, if N0 precise setpoint
valueisrequiredforcumulative output current. Inthiscase, eachslave
device supplies slightly more current than the master device.
[fanaloginterface connector cables and the sensing leads are longer
than 1 meter, shielded cable should be used.

The shield is connected to the ground terminal on the housing or to -
OUT.
Themasterdevice’smeasuringfunctionacquirescormmonlygenerated
output voltage for all interconnected KONSTANTERS, but only
acquires its own output current.
Theindividualmeasuredcurrentvaluesforeachoftheinterconnected
KONSTANTERs must be added together in order to arrive at
cumulative output current.
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5.9 Series Connection

If output voltage from a single KONSTANTER is insufficient, or if
you want to generate a + voltage, the outputs of several
KONSTANTERS can be connected in series.

WARNING!

Maximum allowable cumulative voltage for series connection is
120 V (or 240 V with grounded neutral point).

5.9.1 Direct Series Connection

Caution!
If outputs with differing nominal values are series connected, the

highest selected current value is present at all outputs in the event of
short-circuit. However, the internal reverse-voltage protection diode is
only rated for nominal current of the respective device (see reverse
voltage withstand under Electrical Data).

For this reason, all current setpoints must be set to the lowest nominal
current value of all interconnected devices.

The ILIM parameter is used to select this setting.

Functions

The easiest way to supply the consumer with more voltage than is
available from a single KONSTANTER.

Easy wiring.

Less suitable for the constant current regulating mode.

Wiring
Device 2 Device 1
SSp SSP
Settings: Settings:
USET1+2 = Uset USET1+2 = Uset
ISET = Iset ISET = Iset
OUTPUT on/off OUTPUT on/off
Analog Interface Analog Interface
+15V +15V
AGND AGND
TRIGGER + TRIGGER +
TRIGGER — TRIGGER —
Uset + Uset +
Uset GND Uset GND
[ M/S Uset + | [TW/S Uset = | Optiomal
U-MONITOR U-MONITOR Connection
Iset + Iset +
Tset GND Tset GND
-MONITOR -MONITOR
+SENSE | — - — — — — A k== == +SENSE
SENSE__} — — — — n t-p--- - { SENSE
| ¢
+OUT T | 1 t +OUT
L
—OUT ! ! —ouT
—l_\:p}_

Figure 5.9.71a Wiring for Direct Series Connection

Settings
Deactivate all outputs.
Adjust the current setpoint ISET of all series connected

KONSTANTERS to approximately the same value:

Iset =ISET1 =ISET2 = ISET3 = ISETn
Adjustthevoltagesetpoints USET suchthattheyadduptothedesired
cumulative voltage value Uset:

Uset =USET1 + USET2 + USETS3 + ... + USETn

Activate the outputs.

Functional Principle
The sum of all individual output voltages is made available to the

power consumer.
[floadresistanceiscontinuously reduced, allofthe outputs deliverthe

same load current at first.
Whenloadcurrentreachesthelowestselectedcurrentsetpointvalue,

GMC-I Messtechnik GmbH

current regulating is triggered at the respective output.

If load resistance is further reduced, this output maintains constant
load current until its output voltage has dropped to O V.

Ifeven further reduction ofload current occurs, the affected outputis
forced by the other outputs to generate a negative voltage.

As of approximately — 0.5V, the internal reverse-voltage protection
diode becomes conductive.

Load current can once again climb, until current regulation is

activated at the output with the next highest current setpoint value.

This procedure is continued until load current triggers current
regulating at the output with the highest current setpoint value.
Current is held constant by this last output until short-circuiting
occurs.

Ideal working range
for voltage regulation
at the load
A /
/ Ideal working range
/ for current regulation
/ at the load
Uoutt /
R/
/ I
/ \\
S m S [
// L // |
Uout2 / I
/ |
// ‘
/ |
/A |- — = -
Uout3 | :
ya [ |
Vs [ =
|out1 Iout2 louta
Figure 6.9.1b U/ | Diagram for Direct Series Connection
Note

Outputs can be simultaneously activated and deactivated by
connectingthe TRGinputs (setting: trG out) in parallel (Figure 5.9.1a,
optional connection) or in series (see also page 74).
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5.9.2 Master-Slave Series Connection

Functions
Asopposedtodirectseriesconnection,master-slaveseriesconnection
offers significant advantages:

— Equally suitable for voltage and current regulation

— Output parameters (cumulative outputvoltage, currentlimiting) are
set entirely by the master device.

— All interconnected KONSTANTERs are equally loaded.

Wiring

Define one power supply as a master device.

Connect master and slave devices as shown in Figure 5.9.2.
Connect the output leads to the series circuit phase terminals.
Balance the individual output voltage values with Rgym.

SLAVE MASTER
SSP SSP
Settings: Settings:
USET=0V USET = Uset / 2
ISET > Iset master| ISET = Iset
OUTPUT on OUTPUT on/off
POWER_ON rcl
Analog Interface Analog Interface
+15V +15V
AGND — AGND
TRIGGER + TRIGGER +
TRIGGER — TRIGGER —
Uset + Uset +
Uset GND |~ Ryym = 10 KQ Uset GND Ontional
M/S Uset + M/S Uset + ptional
U-MONITOR U-MONITOR Connection
Iset + Iset +
set set
-MONITOR -MONITOR
+SENSE f — = = = = = 1 r——-=--+ +SENSE
—SENSE _} — — — — a il el —SENSE
1
TOUT T | | t +OUT
—OUT ! ! —OUT
| L )
Load
— — — - =only required for sensing mode operation
Figure 5.9.2 Wiring for Master-Slave Series Connection
Settings

Initial power-up:

Do not load the outputs (idle).

Switch master on (mains) and configure settings:
(Pon rcl) If desired

OUTPUT off

USET = Uset/n Uset: Cumulative output voltage

n: Number of devices

Only valid if nominal data are

identical for all devices, see notes

ISET = Iset Current limit value

Switch slave 1 on and configure:

If desired

The USET rotary knob can be deactivated if
desired by setting ULIM to O V.

The current setpoint at the slave devices must

be set at least 1% higher than at the master
device, e.g. to maximum.

Use the same procedure for additional slave devices.

Press the OUTPUT ON key at the master.

(Pon rcl)
USET =0V

ISET > ISET aster
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Check output voltage at the device displays.

Output voltage at each of the slaves can be precisely matched to
masteroutputvoltagebyadjustingRgym.Changesappearimmediately
at the respective display.

Connect the load.

From this point on, setting and regulation of (cumulative) output
parameters are controlled entirely by the master device.

Power-up after initial settings have been made:
Devices can be switched on and off in any desired order.

Functional Principle

The master controls output voltage of the downstream
KONSTANTER (slave 1) via the slave’s voltage control input with the
help of the voltage monitoring signal.

In the same way, slave 1 functions as a master for the next
downstream device (slave 2) and so forth. Cumulative output voltage
is thus always proportional to master output voltage.

Outputs can be simultaneously activated and deactivated by
connecting the TRG inputs (setting: trG out) in parallel (Figure 5.9.2,
optional connection) or in series (see also page 74).

Note:

KONSTANTERs with Differing Nominal Values

The KONSTANTER with the smallest nominal current value must
always be used as the master device.

The current setting range of the other KONSTANTERs must be
limited to this lowest value with the ILIM parameter.

Uoutgjaye COrresponds to Uoutyaeter @S @ percentage only, relative to

Unom-

Example:

Master: SSP 1000-80 Up,, 80V lhom 25A
Settings: USET: 24V (80%)  ISET: 3A

Slave 1. SSP 1000-52 U,y 52V lhom  50A
Results in Uout: 156V (80%) lout: 3A

Slave 2. SSP 1000-52 Uy, 52V lhom S50A
Results in Uout: 156V (30%) lout: 3A

General

Ifanaloginterface connector cables and the sensing leads are longer
than1meter, shieldedcableshouldbeused. Theshieldisconnectedto
the ground terminal on the housing, or to ~OUT.

The same current value is available from all KONSTANTERSs. For
thisreason, currentmeasuredatthemasterdeviceonlyis sufficientfor
the measurement of load current. The individual measured voltage
valuesforeachoftheinterconnected KONSTANTERs mustbeadded
together in order to arrive at cumulative output voltage.
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5.10 Varying the Internal Output Resistance Value

Functions

Inthe voltage regulating mode, internal output resistance has avalue
of close to 0 Q.

The internal output resistance value can be increased for certain
applications, for example simulation of long output cables or weak
automotive batteries. The selected (open-circuit) output voltage is
reduced in proportion to increasing load (Figure 5.10a).

un

Uset

v

0 Iset Inom /A

Figure 5.10a Output Voltage Relative to Load

Standardization

Thestandard characteristic curve shownin Figure 5.10bis validforall
KONSTANTER models.

Quick and easy determination indicating which output resistance R;

correlates to any given control resistance Rq, is made possible with
the curve.

Ri = Rimax - display value

80 V models:
R 25.68 kQ U
L= 5.68 ; Rimax = 1.281 - —hom_
Rimax Rext +25.68 kQ lhom
52 V models:
R 24.82 kQ )
- y Rimax = 1.251 - —nom.
Rimax Rext +24.82 kQQ lhom
F{i/Rirnax
A
;
0.8 \
0.6 \
0.4
™~
0.2 —
Rext
0 20 40 60 80 100 [kQ]
Figure 5.10b Standardized Curve for Determining Internal Output Resistance

for a Specified Control Resistance
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Connection
Connect the analog interface as shown in Figure 5.10c.
The following relationship between internal resistance R;and control

resistance Ry applies with this wiring configuration:

80 V models:

33.12kQ  Upom

Rext = - 25.86 kQ

I:‘i Inom
52 V models:
31.04 kQ . Unom

I:zi Inom

Rext = - 24.82 kQ

Example: Upom =80V, lhom =25A, Rjis 0.5 Q

===> Rgy = 186.108 kQ

SSP
Settings:

Analog Interface
+15V

AGND
TRIGGER + :|

TRIGGER —
Uset +

I Uset GND
M/S Uset +
R U-MONITOR
et Iset +
Iset GND
I-MONITOR

+SENSE
—SENSE

+OUT

]

Load

—OUT

Figure 5.10c Wiring for Varying Internal Resistance

Table of Rinax Values for Al KONSTANTER Models

Device Type Rimax (©2)
62N 52RU25P 2.602
62N 52 RU50 P 1.301

64 N 52 RU 150 P 0.434
62N80RU125P 8.198
62N 80RU25P 4.099

64 N 80 RU50 P 2.05
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6 Operating Commands

Nearly all of the functions of the SSP KONSTANTER can be remote

controlled via the IEEE 488 interface (= IEC 625), or the RS 232C

interface.

With the exception of a few functions specific to the IEC bus, all

device settings and device responses are triggered with character

strings which are transmitted in ASCII code. Transmission of device

messages is accomplished as follows:

e Byte-serial via the IEC bus with a specific 3-wire handshake

¢ Bit-serial via the RS 232C interface in consideration of selected
operating parameters (— chapter 4.7.4).

Detailed information regarding the respective data transmission

operating modes can be found in the applicable standards, orinthe

interface description included with your controller.

The layout of device messages complies in general with “Code,

Format,ProtocolandGeneral CommandAccords”inaccordancewith

IEEE 488.2 and IEC 625-2.

Standard commands for programmable instruments (SCPI) used by

some manufacturers do not apply to this device.

6.1 Syntax

The commands are named according to the English designations for
the corresponding functions. For example, the command:

USET 12
is used to set the output to a voltage value of 12 V.
Allcommands used to query device settings or measured values are
identified with a question mark (?) at the end. Thus the query
command:

USET?
is used to determine the presently selected voltage value.
Eachcommand consists ofaheader, and one ormore parametersas
required. Differentiation is made between numeric parameters and
textparameters.Headersandtextparameterscanbeenteredeitheras
upper case or lower case letters, or as a combination of both.
At least one blank must be entered between the header and the
parameter.
If several parameters are included they are separated by commas(,),
and a blank can be entered before and after each parameter as well.

Examples:
OUTPUT ON
Output on
START STOP 20,110

Abbreviated Commands

Commandswhichcanbeabbreviatedareidentifiedthroughtheuseof
mixedtypefaces. The portionofthe commandwhichdoesnotappear
in boldface can be left out. However, the question mark (?) must
always be transmitted with query commands.

Example 1:
The following abbreviations can be used for the “OUTPUT” setting
command:

OUTPUT

OUTPU

ouTP

ouT

ou

Example 2:
The following abbreviations can be used for the “DELAY?” query
command:

DELAY?

DELA?

DEL?

DE?
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Query Commands

Allquery commands areidentified withaquestionmark (?) attheend.
The device makes a response available to the control computer in
response to query commands. If the IEEE 488 interface is used, the
status byte can be queried or serial polling can be initialized in order
todeterminewhetherornotadevicemessageisavailable. Ifthisisthe
case, bit 4 (16 decimal) is set in the status byte register (MAV:
message available).

Text Parameters

Text parameters are parameters which begin with a letter. Selection
canbemadefromagroup oftext parameters forallcommands which
use text parameters.

Example:
DISPLAY ON
DISPLAY OFF

In the example above, “DISPLAY” is the header, and “ON” and
“OFF” are the group of allowable text parameters.

Numeric Parameters

Numeric parameters can be entered as whole numbers, orasfixed or
floating decimal point numbers with or without exponent. The

exponentcanhaveuptotwoplaces,andtheentireparametermaynot
exceedalength30places. Anupperoralowercaselettercanbeused
forthe exponent symbol “E”. Ablank can be entered to the leftand to
theright ofthe exponent symbol, and the leading plus sign can be left
out.Ifseveralparametersareincludedtheyare separatedbycommas
(,),andablankcanbeenteredbeforeandaftereach parameteraswell.

Example:
Parameter to be entered: 12.5 (twelve + decimal fraction)
12.5
0012.5
1.25E1
+1.25 E+01
1.25el
1250.0e -2

Commands per IEEE 488.2 with Asterisk

Standard commands are used for programming device andinterface
functionsincluded with the SSP KONSTANTER which are described
in the IEEE 488.2 (and 625-2) standard.

These commands are identified with an asterisk (*) (2Ay,) at the
beginningoftheheader. Theasteriskis partofthe headerandmustbe
transmitted with the command.

Please read the applicable sections of the specified standard for
detailed information concerning these commands.

Stringing Commands Together

Severalcommandscanbestrungtogetherinarowandtransmittedas
a command string. If several parameters are included they are
separated by semicolons (;), and a blank can be entered before and
after each semicolon as well.

Example:

USET 10; OUTPUT ON; IOUT?

Comment

The individual commands are executed in the order they were
received.

Setting and query commands can be mixed in a single command
string.

If a string contains several query commands, semicolons (;) are
inserted betweentherequested parametersintheresponsestringas
well.

If a string contains a faulty command, the respective command is
ignored, and the corresponding error bitis setin the event standard
register (ESR), but all remaining commands are nevertheless
executed.
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Terminating Device Messages
a) For IEEE 488 remote control

Thefollowing end-of-text characters can be used for datareceive:

NL New line = line feed = (OA})

NL & EQI
DAB & EQI

EQI = end or identify
DAB = last data byte
The still common end-of-message character combination CR LF
(ODy, followed by OA,) should no longer be used according to the

standard. Althoughitis accepted by the device for datareceive, it

should be used in combination with EOI.

Thefollowingend-of-messagecharacterisusedwhentransmitting

the response string:
NL & EQL.

b) For RS 232C remote control
Thefollowing end-of-text characters can be used for datareceive:
NL (OA) = new line = line feed
CR (ODy,) = carriage return
CR LF Carriage return and line feed
ETB (17p)
ETX (O3

Thefollowingend-of-messagecharacterisusedwhentransmitting

the response string:

NL (OA) = new line = line feed

6.3 Overview

6.2 |EEE 488 Functions

Abbreviation | Term Meaning
SH1 SOURCE Handshake source function
HANDSHAKE
AH1 ACCEPTOR Handshake sink function
HANDSHAKE

T6 TALKER Talker function with series polling and
automatic unlisting, without secondary
address and without talk-only mode

L4 LISTENER Listener function with automatic
unlisting without secondary address
and without listen-only mode

TEQ No extended talker function

LEO No extended listener function

SR1 SERVICE REQUEST Service request function

RL1 REMOTE/LOCAL Switching to and from manual and
remote operation, with local lockout

DC1 DEVICE CLEAR Rest function including selected device
clear

PP1 PARALLEL POLL Parallel polling function with remote
configuring

DT1 DEVICE TRIGGER Trigger function

Co No controller function

E1/2 Open collector driver

The following table provides an overview of device-specific setting and query commands.
A detailed description of the respective device function is included in the next chapter, arranged in alphabetical order.

Command Overview According to Application

IDENTIFICATION /
CONFIGURATION
o *IDN?
BASIC FUNCTIONS Extended BASIC FUNCTIONS MONITORING AND PROTECTION Functions
Setpoints e *RST e ULIM e OCP
o USET o *SAV o |LIM o DELAY
o |SET e *RCL e QVSET
e QUTPUT e *LRN e MODE
e POWER_ON o MINMAX

e T_MODE e UMIN e CRA
Measured Value Query o DISPLAY * UMAX * ERA
o o WAT * IMN ° E
° o |IMAX
e POUT
SEQUENCE and Time Dependent FUNCTIONS, Special COMMANDS STATUS and EVENT
STEP-BY-STEP CONTROL External CONTROL MANAGEMENT
FUNCTIONS
Sequence Control e T_MODE e *TST e *CLS
e SEQUENCE
e START_STOP e OCP e HID_TST e *STB, *SRE
o REPETITION o DELAY * “ESR, "ESE
* TDEF * IFC o *IST *PRE
e TSET e *DDT e SDC

e *TRG e DCL * *0PC
Memory Management o *WAI e *PSC
o STORE e WAIT
o *SAV Condition and Event Register
e *RCL e CRA

e ERA, ERAE
* ERB, ERBE
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6.4 Description

Allsetting, query, registermanagementandinterface commands are
listed alphabetically in the following pages (*A..., *B..., *C..., ..., A...,
B..., C..,, ...). In addition to the application-specific overview in the
previouschapter, setting, queryandstatuscommandsareincludedin
the appendix arranged according to function.

*CLS — Clear Status

Functions

The *CLS command Clears all event registers and the status byte
register, except for the MAV bit. Any existing service requests are
cancelled.

Addressing status Unchanged
Input and output buffers Unchanged
Service request SRQ Cleared
Status byte register STB Cleared except for MAV bit
Event registers ESR, ERA, ERB Cleared
Enable registers ESE, ERAE, ERBE, SRE, PRE Unchanged
Set or stored parameters Unchanged

Programming
Programming example (HP Basic):
OUTPUT 712; "*CLS"

*DDT, *DDT? - Define Device Trigger

Functions

Alist of commands including up to 80 characters can be enteredtoa
register with the define device trigger command. The command istis
executed after receiving the *TRG device message or the IEC bus
command GET (GROUP EXECUTE TRIGGER).

Programming

a) Setting
Syntax
*DDT commandl/command][/command] ...

| —max. 80 char.——|

Parameter

Command

All specified device messages (setting and query commands) are
allowable except for the *TRG command.

Default parameter according to power-on or *RST:

DDT register cleared

A slash (/) must be used as the delineating character between
commands in the DDT string instead of a semicolon (;).

Programming example (HP Basic):

OUTPUT 712;"*DDT USET 10/ISET 5.6/0UT ON"
OUTPUT 712;"USET 0"

OUTPUT 712;"*TRG"
OUTPUT 712;"USET?;
ENTER 712;A$
DISP AS
—Display: USET +010.000;ISET +005.600
b) Query
The content of the DDT register can be read out with the *DDT?
query command.
The delineating slashes (/) appear once again as semicolons (;) in
the response string.
Query command: *DDT?
Sample response string: USET 10;ISET 5.6;0UT ON
Maximum response string length: 80 characters

ISET?"
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Comment

In order to prevent the generation of query errors, a blank (space) is
returned if the DDT register is empty.

The*TRGcommandmay notbeenteredtothe DDT commandstring.
If it were entered it would set bit 4 (EXE, execution error) in the
standard event register, and bit 3 (DDTE, define device trigger error)
in event register B.

If the maximum DDT string length is exceeded, all characters in
excess of the allowable number are ignored and an execution error
message is generated.

Thereceived command listis not checked for correct syntaxand limit
values until the trigger command is received.

Ifan execution error occurs, the DDT register can be read out with the
*DDT7?command, butitscontentcannotbeexecuted (executionerror
message is generated again).

The DDT register is not changed or cleared when the trigger
command is executed.

*ESE, *ESE?, ERAE, ERAE?, ERBE, ERBE?, *SRE, *SRE?, *PRE,
*PRE? - Enable Registers

Functions

The enable registers determine which bit(s) from the corresponding
event or status byte register is/are capable of influencing the
respectivegroupmessage. Therespectivegroupmessageremainsset
(1 =TRUE), aslong as at least one bit which has been enabled to this
end has a status of TRUE.

This allows for selective enabling or disabling of an SRQ and/or the
individual status message “IST” due to an occurred event (masking).

Programming

Thedeviceisfurnished with five enable registers. They can be written
to and read separately. Queries, the *CLS command and device
functionsdonotcauseany changestothecontentsoftheseregisters.
The registers can be cleared by entering a value of “0” (e.g. *ESE 0).
Theenableregistersarenon-volatile,andareonly clearedbymeansof
device shutdown if the non-volatile PSC flag is set to 1.

Designation Setting Command | Query Command
Event standard enable register (ESE) *ESE n *ESE?
Event enable register A (ERAE) ERAE n ERAE?
Event enable register B (ERBE) ERBE n ERBE?
Service request enable register (SRE) *SRE n *SRE?
Parallel poll enable register (PRE) *PRE n *PRE?

n= decimal equivalent of register content (0 < n < 255).

*ESR?, ERA?, ERB? — Event Register Query

Functions
Theeventregistersprovideinformationconcerningeventswhichhave
occurredwithinthedevice sincethelastquery. Theyacquireand save
statuschangeswhichhaveoccurredforspecificdevicefunctions. The
corresponding bit is set to 1 in the event register (1 = TRUE), when
the respective function status

— is changed from FALSE to TRUE (for input _| ™) or

— is changed from TRUE to FALSE (for input —\_).

For example, the CME command error bit is set in the ESR event
standardregisteruponreceiptofanincorrectprogrammingcommand.
This bit remains set, even if correct commands are subsequently
transmitted to the device. The CME bit is not reset until the ESR
register is queried.
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Programming

Thedeviceisfurnished with three 8-bit event registers, each of which
can be individually queried. When an event register is queried, its
content is deleted. The *CLS command (CLEAR STATUS) can be
used to clear all event registers.

Designation Query Command
Event standard register (ESR) *ESR?
Event register A (ERA) ERA?
Event register B (ERB) ERB?

Each response consists of a whole number 0 < n< 255, where n
correspondstothedecimalequivalentofthe contentoftherespective
register.

An enable register is assigned to each event register.

*IDN? — Device Identification Query

Functions

In response to this query, the device identifies itself by providing
informationregardingmanufacturer, typedesignation, serialnumber,
hardware revision level and firmware revision level.

Programming
Query command:
Response string:
manufacturer, type, serial_number, hardware_revision.software_revisio
n

Fixed response string length: 49 characters

*IDN?

Example:
GOSSEN-METRAWATT , SSP62N052RU050P,
EM0000233,03.001

*|IST? — Individual Status Query

Functions

— Command for directly querying parallel poll information (see also
chapter 6.2 and table “Query Command for Status and Events
Management” on page 87).

— Current status of the device’s IEEE488.1 “IST” message.
— Content is not changed by the query.
— An ASCII coded byte is returned as a response.

When using the RS232 interface without the IEEE488 interface, value
1 is generally returned as a response.

Programming
Query command: *IST?
Response string: 0 : “Local message is false”
1: “Local message is true”

Length: 1 character, fixed
Example (HP Basic):
OUTPUT 713;"IST?"
ENTER 713;A$
DISP A$
— Display: 0

*LRN? — Complete Configuration Query (LEARN)

Functions
In response to the *LRN? query command, the device supplies a
completelist of all adjustable functions along with current parameter
settings.
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Applications

This function allows the controller to acquire manually configured
device settings, and to use this information for evaluation or for
remote configuration via the interface.

Inthis way, forexample, atest sequence canfirst be executed with all
involved devices in the manual operating mode. The device settings
required forthe individual test steps are queried by the controller with
the *LRN? command. The response string received by the controller
canthenbeenteredtothetest programinanunchangedfashion,and
can be subsequently transmitted to the respective device as a
command string.

Programming

Query command: *LRN?

Sample response string:
ULIM +035.000;ILIM +050.000;0VSET +050.0
;OCP OFF;DELAY 12.00;USET +021.300;ISET
+048.000;0UTPUT ON;POWER ON RST;MINMAX
ON;TSET 00.10;TDEF 10.00;REPETITION
000;START_STOP 020,115;T_MODE OUT;
DISPLAY OFF

Fixed response string length: 202 characters

*0PC, *OPC? — Operation Complete Flag Query

Functions
The operation complete flag (OPC) allows for synchronizing the
controller and the device in two different ways:

a) The OPC bit is set in the ESR event standard register with the
*0PC command after all previous commands have been executed.
ThiscanbeusedtogenerateanSRQmessagewhichsynchronizes
the controller.

Since the SRQ line is only available at the IEC bus, this method
cannot be used for programming via the serial interface.

In response to the *OPC? query command, “1” is written to the
output bufferandthe MAV bitis setin the status byte register after
allpreviouscommandshavebeenexecuted. Synchronizationcan
be accomplished by reading out this response, or —in the case of
IEC bus operation—by responding to the SRQ message triggered
by the MAV bit, if appropriate masking exists.

b

-~

Programming
a) Setting
Setting command: *OPC
Programming example (HP Basic):
OUTPUT 712;"*ESE 1; *SRE 32"
'OPC bit is enabled for SRQ

OUTPUT 712;"*CLS 1; *RCL 2; *OPC"
!SRQ is signaled after
!recalled device setting from
'memory # 2 has been set

b) Query
Query command: *QPC?
Response string: 1

Theresponsetothe *OPC? query commandisalways “1”, becauseit
is not processed until all previous commands have been executed.
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*PSC, *PSC? — Power-0n Status Clear Flag Query

Functions

The power-on status clear flag (PSC) determines whether or not the
contents of the non-volatile enable registers will be cleared when the
device is shut down.

Programming
The PSC flag can be set and queried:
a) Setting
Setting command: *PSC n
Parameter: n | Meaning
0 | Enable registers will not be cleared
1 Enable registers will be cleared
b) Query
Query command:
Response string:

*PSC?
"0" or "{"

Comment
The PSC flag setting is retained, even after the device has been
switched off or execution of the *CLR command.

*RCL — Recalling Stored Settings

Functions
Settingswhichhavebeenpreviouslysavedtobattery-backedmemory
with the *SAV command (SAVE) can be recalled and activated with
*RCL (RECALL). Differentiation must be made between complete
devicesettingswhicharesavedtoregisternumbers 1through 10,and
USET, ISET and TSET values for the SEQUENCE function which are
saved to addresses 011 through 255.

Syntax
*RCL register number

Parameter
Register number
Parameter type: number (whole number)
Selection can be made from the following alternatives for the
register number parameter:

1 through 10
RecallsaparametersetfromSETUPmemory. Settingsstored
to the selected register for the following parameters are
activated at the device:

USET ISET OVSET

ULIM ILIM OUTPUT

OoCP DELAY MINMAX
TSET TDEF

REPETITION START_STOP
Settings for POWER_ON, T_MODE and DISPLAY remain
unchanged.

11 through 255
Recalls a parameter set from the SEQUENCE memory.
Settings stored to the selected register for the following
parameters are activated at the device:

USET ISET TSET
All other device settings remain unchanged.

Default setting after RESET (*RST):
Register number:
Register contents:
a) Manual Operation
See description on page 29.

does not apply
unchanged
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) Programming
Execution command:
*RCL register number
Example (HP Basic):
OUTPUT 712;"*RCL 1"
! Recall and activate device setting
! from SETUP register 1

Comment

Data can be recalled from registers 11 through 255 during
programming, even if the SEQUENCE function has not be initialized.
If an attempt is made to open an invalid (empty) register from the
SEQUENCE memory, the command cannot be executed. “Err 24”
appears briefly at the display and bit 5 (SEQE, SEQence error) is set
in event register B (ERB).

If the USET or the ISET parameter setting recalled from the
SEQUENCE memory exceeds momentarily active ULIM or ILIM
soft-limits, execution of the command is aborted, “Err 21” appears
briefly at the display and bit 5 (SEQE, SEQence error) is set in event
register B (ERB).

The RECALL function can also be controlled via the trigger input at
the analog interface after selecting device setting T_MODE RCL (—
chapter 5.7, page 74).

*RST — Reset Device Settings

Functions
After activating the reset function, the device is returned to its default
settings.

Addressing status Unchanged
Input and output buffers Unchanged
Service request SRQ Unchanged
Status byte register STB Unchanged
Event registers ESR, ERA, ERB Unchanged
Enable registers ESE, ERAE, ERBE, SRE, PRE Unchanged
Stored parameters
SETUP registers 1 through 10 Unchanged
SEQUENCE register Unchanged
DDT register Cleared
Min-Max memory (UMIN, UMAX, IMIN, IMAX) Reset

Parameter settings Reset to default settings

Note: After entering command *RST a waiting time of approx. 30 ms
should be observed before entering the next command.

Default settings:

OUTPUT OFF Output deactivated
USET O Voltage setpoint =0V
ISET O Current setpoint =0 A
OVSET max Max. overvoltage protection trigger value
ULIM unom USET limit value = nominal voltage
ILIM inom ISET limit value = nominal current
OCP OFF Current limiting by means of current regulation
DELAY O No output off delay
MINMAX OFF Storage of measured min-max values disabled
TSET 0 (=tdef) SEQUENCE dwell time = default duration
SEQUENCE OFF SEQUENCE function deactivated
DISPLAY ON Display activated
POWER_ON Unchanged
T_MODE Unchanged
TDEF Unchanged
REPETITION Unchanged
START_STOP Unchanged

Manual Operation
o Press the <CE/LOCAL> and <ENTER> keys.

Programming
Programming example (HP Basic):
OUTPUT 712; "*RST"
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*SAV — Saving Device Settings

Functions
Currentdevicesettings canbe savedtobattery-backed memorywith
the *SAV (SAVE) command.

Syntax
*SAV register number

Parameter
Register number
Parameter type: number (whole number)
Selection can be made from the following alternatives for the
register number parameter:

0

The *SAV 0 command (display for manual operation:
“Sto clr”) deletes the contents of the SEQUENCE register
from the start address to the stop address.

1 through 10
Current device settings are saved to the selected SETUP
register. Each SETUP register includes the following

parameters:
USET ISET OVSET
ULIM ILIM OUTPUT
OCP DELAY MINMAX
TSET TDEF

REPETITION  START_STOP

11 through 255

Current settings for the parameters
USET ISET TSET

are saved to the selected SEQUENCE register.

Default setting after RESET (*RST):
Register number:
Register contents:

Does not apply
Unchanged

a) Manual Operation

Saving settings to a SETUP register:
See description in chapter 4.10.1.

Saving settings to a SEQUENCE register:
See description in chapter 4.10.2.

Clearing the entire SEQUENCE memory:
See description in chapter 4.10.3.

Deleting a single SEQUENCE register (manual operation only):
See description in chapter 4.10.5.

Adding a memory location (manual operation only):
See description in chapter 4.10.4.

Deleting the contents of a memory location (manual only):
See description in chapter 4.10.6.

b) Programming
Execution command:
*SAV register number
Example (HP Basic):
OUTPUT 712;"*SAV 3"
! Save device setting to register 3.

Comment
Data can be saved to SEQUENCE registers 11 through 255 during
programming, even if the SEQUENCE function has not be initialized.
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All data stored with the SAVE function are retained in battery-backed

memory when the device is switched off.

Stored settings can be recalled (reactivated) in two different ways:

— *RCL: Recalls an individual setting from the SETUP or the
sequence register

— SEQUENCE GO: Automatic sequential recall of settings from all
sequence registers defined with the START_STOP function.

*STB? — Status Byte Register Query

Functions

The status byte register STB contains

— Thestatusofgroupmessagesfromthethreeeventregisters (bits 2,
3 and 5)

— The status of the output buffer (empty — MAV bit = 0, not empty
— MAV bit = 1)

— The status of MSS group messages masked with the SRE enable
register from internal bits O through 5

— Bits 0, 1 and 7 are not used, and are always set to “0".

When using the RS232 interface without the IEEE488 interface, the
invalid value 127 is generally returned as a response.

Programming
Register content can be read out:

a) With the *STB? command:

The response is a data string consisting of a whole number
16<n<127,wheren correspondsto the decimal equivalent ofthe
register’s content.

With this querying method, the value of nis always > 16, because,
asaminimum, theresponse string was saved to the output buffer,
and the MAV bit was thus set.

By means of serial polling (IEC bus only):
Thedevicerespondswithitsstatusbyteasa“onebytemessage”in
reply to addressed interface command SPE (SERIAL POLL
ENABLE).

With this querying method, bit 6 indicates the RQS status, and is
reset to “0” after completion of serial polling.

b

-~

The*CLS (CLEAR STATUS) command clears the status byte register
except for the MAV bit, and cancels any SRQ messages.

*TRG — Device Trigger Function

Functions

A specified operation can be triggered with the device trigger
command, either for an individual device with the *TRG device
message, orincombinationwith otherdevicesand simultaneously by
the IEC bus controller with the addressed interface command GET
(GROUP EXECUTE TRIGGER).

In the case of the SSPKONSTANTER, a command or a list of
commandswhichhasbeen previously defined by means ofthe *DDT
string (DEFINE DEVICE TRIGGER) is executed after these
commands.

Programming
The device accepts this command:

a) Viabothinterfaces asa*TRG device message (setting command)

Programming example (HP Basic):
OUTPUT 712;"*TRG"
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b) Viathe IEC bus interface as addressed interface command GET
(GROUP EXECUTE TRIGGER)
Programming examples (HP Basic):

TRIGGER 712 'triggers the device
'with address 12
'all listener addressed

!devices will be triggered

TRIGGER 7

Comment

If trigger action has not been defined (empty DDT memory), bit 4
(EXE, execution error) is set in the standard event register upon
receipt of the device trigger command.

The *TRG command may not be used as part of the DDT command.
The DDT register is not changed or cleared when the trigger
command is executed.

*TST?, HID_TST? - Starting the Self-Test

Functions

Uponreceipt ofthe *TST? or HID_TST? query command, the device
starts a self-test and reads out test results to the output buffer as a
response string.

The*TST? query generates aresponse of either “0” (=test passed) or
“1” (= test failed).

The response string for the HID_TST? query consists of a
comprehensive list of test results for the individual test steps.

a) ROM Test
The processor acquires the checksum for the ROM module
(program memory), and compares it with the specified value. If
thesetwovaluesarenotidentical, correctfunctioningofthedevice
cannotbeassuredandthetestfailedmessageappears(FAILED). If
thisis the case, the device must be tested at a service center and
repaired if necessary.

b) RAM Test
RAM modules are tested for defective memory locations. If
defectivememorylocationsaredetected,correctfunctioningofthe
device cannot be assured and the test failed message appears
(FAILED). Ifthisis the case, the device must be tested at a service
center and repaired if necessary.

¢) ADC Timer Test
Analog-digital conversion (ADC) for acquiring measured valuesis
baseduponthevoltage-frequencyconversionprinciple(VFC). The
frequency signal is fed to a counter in the CPU.
Gatingtimeis checked at this counter duringthe ADC timer test. If
gating time is not within the prescribed tolerance, measuring
functionaccuracy cannot be assured and the test failed message
appears. Ifthisis the case, the device must be tested at a service
center and repaired if necessary.

d) DAC/ADC Test
nolongeravailable forfirmware version 03.002 and as fromMarch
2004.

Triggering and Query via the Interfaces

a) Query command: *TST?
Response string: O = test passed
1 = test failed

Fixed response string length: 1 character
b) Query command: HID_TST?
Sample response string:
"X-ROM-TEST PASSED (OB80OH); X-RAM-TEST
PASSED; ADC-TIMER-TEST PASSED; DAC-ADC-
TEST PASSED (000000000) ; END TEST"
Fixed response string length: 111 characters
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Comment

Starting the self-test does not cause any changes to current device
settings or stored parameters.

The self-test sequence is started immediately after receipt of the
correspondingguerycommandandhasadurationofapproximately6
seconds. The “READY” LED blinks during the self-test triggered
with the HID_TST? command.

Aslongasthetestisrunning, no datacanbetransmitted tothe device
and manual operation is disabled.

Programming Notes

Do not transmit the *TST? or HID_TST? command together with
other settings and/or query commands in a single string.

Enter a waiting period of approximately 6 seconds between
transmission of the query commands and read-out of the response
string, or in the event of IEC bus operation:

Completion of the self-test can be recognize by means of cyclical
querying and evaluation of the status byte (serial polling) (test
completed — MAV-BIt = 1). The self-test is not influenced by serial
polling.

If the self-test is failed, the “TSTE” bit is set in event register B. An
SRQ s generated in the event of appropriate masking by means of
enable registers ERDE and SRE.

*WAI - Wait to Continue

Functions

The *WAI command is of no significance for programming the
KONSTANTER.

It servesto synchronize the interface protocolin accordance with the
IEC 488.2 standard.

CRA? - Condition Register Query

Functions

The condition register provides information concerning the
momentary status of specific device functions at the time the query
was executed.

Forexample, if the output is switched to constant current regulation,
the appropriate CCR bit is set in condition register A (CRA)
(condition TRUE —> condition bit = 1).

This bit remains set until the current regulating mode is exited. The
conditionregister can be queried as often as desired during thistime,
withoutcausinganychangetoitscontent. Thecorrespondingbitisnot
reset until the output is no longer operating in the current regulating
mode (condition FALSE — condition bit = 0).

Programming
Thedeviceis furnished with an 8-bit condition register. It can be read
out, but direct overwriting and deletion are not possible.

Designation Query Command
Condition register A (CRA) CRA?

The response consists of a whole number 0 < n< 255, where n
corresponds to the decimal equivalent of the register’s content.

DCL, SDC - Device Clear Function

Functions

The device clear command clears the input and output buffers at the
interfaces (e.g. requested data which has not yet been picked up).
Interface-internal waiting times and lockouts are cleared. The device
is ready to receive data.

Addressing status Unchanged
Input and output buffers Cleared
Service request SRQ Unchanged
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Status byte register MAV bit = 0, otherwise unchanged

Event registers ESR, ERA, ERB Unchanged
Enable registers ESE, ERAE, ERBE, SRE, PRE Unchanged
Set and stored parameters Unchanged

Programming
The device accepts this command:
a) Via both interfaces as device message “DCL” or “SDC” (setting
command)
Programming example (HP Basic):
OUTPUT 712;"DCL"

b) Via the IEC bus interface as addressed command SDC
(SELECTED DEVICE CLEAR)
Programming example (HP Basic):
CLEAR 712

¢) Via the IEC bus interface as universal command DCL (DEVICE
CLEAR) for all bus users
Programming example (HP Basic):
CLEAR 7

DELAY - Output Off Delay for OCP

Functions

DELAY defines the delay time which must elapse before the power
output is switched off after current regulation has been triggered
(IOUT = ISET) with activated OCP function. If output current drops
backbelowtheselectedISETvaluebeforethisdelaytimehaselapsed,
the shutdown sequenceis aborted andis started again the next time
current regulation is triggered.

If the OCP function has not been activated, the DELAY setting is of
no significance.

Syntax
DELAY value
Parameter
Value
Parameter type: real number
Setting range: 00.00[s] —99.99 [g]
Resolution: 10 ms

Default setting after RESET (*RST): 00.00 [s]

a) Manual Operation
See description on page 24.
b) Programming
Setting
Setting command:
DELAY value
Example (HP Basic):
OUTPUT 712;"DELAY 10.7"
!'Output off delay: 10.7 seconds

Setting query
Query command:
DELAY?
Response string:
DELAY value
Parameter format value: nn.nn
Fixed response string length: 11 characters
Example (HP Basic):
OUTPUT 712;"DELAY?"
ENTER 712;A$
DISP AS
—Display: DELAY 10.70

Comments — page 68 OCP function
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DISPLAY, DISPLAY? - Activate / Deactivate Digital Displays

Functions
The 7-segment displays can be deactivated during remote control
operation with the DISPLAY function.

Applications

Since displays need not be refreshed when deactivated, slightly
shorter measuring and response times can be achieved during
interface operation.

Syntax
DISPLAY status

Parameter
Status
One of the following alternatives can be selected from
the group of possible text parameters:

Status Description
OFF 7-segment display deactivated
ON 7-segment display activated

Default setting after RESET (*RST): ON

Programming
Setting
Setting command:
Example (HP Basic):
OUTPUT 712;"DISPLAY OFF"
! deactivate 7-segment display

DISPLAY Status

Setting query
Query command:DISPLAY?
Response string:DISPLAY status
Possible response parameters for status:
"OFF" 7-segment display deactivated
"ON" 7-segment display activated
Fixed response string length: 11 characters
Example (HP Basic):
OUTPUT 712;"DISPLAY?"
ENTER 712;A$
DISP AS$
— Display: DISPLAY ON
Comment
If the “REMOTE” operating mode is exited, the 7-segment display is
automatically reactivated.

FSET, FSET? — Sequence Function Parameter

Function

In addition to USET, ISET and TSET, FSET is the fourth parameter
for defining the sequence memory.

It determines which function will be executed upon transition to the
respective memory location.

Execution of the parameter is only possible during the course of a
running sequence (similar to the TSET parameter).

Whenthe FSET parameteris transmitted, the current FSET settingis
determined and is saved to the respective specification by means of
the SAVE n command.

The parameters for the FSET command are also part of the STORE
command.

Setting Command
Syntax:

Default setting
or after RESET (*RST): NF

FSET txt
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Query Command
Syntax: FSET?
Sample response string: FSET NF

Parameter list

Para- | Cont- | Meaning
meter | ent
txt NF SEQUENCE-values USET, ISET, TSET without additional
function
RU Voltage ramp, duration TSET or TDEF
RI Current ramp, duration TSET or TDEF

IFC — Resetting the IEC Bus Interface (interface clear)

Functions

The IEC bus interface at the device is re-initialized with the IFC
(INTERFACE CLEAR) businterface command, andis returned to the
standard default settings.

Addressing status Not addressed

Input and output buffers Unchanged
Service request SRQ Unchanged
Status byte register STB Unchanged
Event registers ESR, ERA, ERB Unchanged
Enable registers ESE, ERAE, ERBE, SRE, PRE Unchanged
Set and stored parameters Unchanged

Programming
Programming example (HP Basic): ABORT 7

ILIM, ILIM? Current Setting Limit Value

Functions

ILIM defines the upper setting limit (soft-limit) for current setpoint
value ISET.

Thelimitcanbeusedtoassurethat output currentisnotinadvertently
set above a specified value.

Syntax
ILIM value
Parameter
Value
Parameter type: real number
Device Setting Range Step Size
Type
Nom. Min. Max.? | Remote? = Manual®
Current [A] [A] [A] [A]
[A]
12,5 0.00 12.50 0.001 0.01/0.1/1.0
25 0.00 25.00 0.001 0.01/0.1/1.0
50 0.00 50.00 0.001 0.01/0.1/1.0
75 0.00 75.00 0.001 0.01/0.1/1.0
100 0.00 100.0 0.001 0.01/0.1/1.0
150 0.00 150.0 0.001 0.01/0.1/1.0

Default setting after RESET (*RST): nominal current

a. However, ILIM cannot be set to a value of less than the momentary current
setpoint ISET.

b. If the selected value is not a whole number multiple of the step size, it is
rounded off accordingly. If necessary, the numeric value is rounded off once
again for the 4-place digital display.

c. Can be selected by (repeatedly) pressing the <RESOLUTION> key. The
blinking decimal place at the display indicates the selected step size.

a) Manual Operation

See description on page 23.
b) Programming

Setting

Setting command:

66

ILIM value
Example (HP Basic):
OUTPUT 712;"ILIM 20"
!Current setting range limit: 20 A
Setting query
Query command:
ILIM?
Response string:
ILIM value
Parameter format value: +nnn.nnn
Fixed response string length: 13 characters
Example (HP Basic):
OUTPUT 712;"ILIM?"
ENTER 712;A$
DISP AS
—Display: ILIM +020.000

Comment

If an attempt is made to set ILIM to a value lower than ISET, the
setting command is not executed and bit 1 is set in event register B
(limit error), asis bit 4 in the standard event register (execution error).
ThelLIMfunction does not effect the adjustment of ISET by means of
a control signal via the analog interface.

IMAX? — Maximum Measured Current Value

Functions

The IMAX function reads out the highest output current value which
was measured by the IOUT measuring function and saved to Min-
Max memory while the MINMAX function was set to ON.

Syntax
IMAX?
Measuring range: current measuring range as per IOUT

If the measured current value has exceeded the measuring
range limit at least once with the MINMAX function set to
ON, “+0OL” appears at the display for IMAX and “+999999.”
is entered to the data string. The Min-Max memory value can
be reset to the momentarily measured value with MINMAX
RST (for all 4 parameters at once).

a) Manual Operation
See description on page 28.
b) Programming
Measured Value Query
Query command:  IMAX?
Response string: IMAX value
Response parameter format value; +nnn.nnn
Fixed response string length: 13 characters
Example (HP Basic): OUTPUT 712;"IMAX?"
ENTER 712;A$
DISP AS
—Display: IMAX +045.440

Comment
— page 67 MINMAX function

IMIN? — Minimum Measured Current Value

Functions

The IMIN function reads out the lowest output current value which
was measured by the IOUT measuring function and saved to Min-
Max memory while the MINMAX function was set to ON.

Syntax
IMIN?
Measuring range: current measuring range as per IOUT

If the measured current value has fallen below the lower
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measuring range limit at least once with the MINMAX Syntax

function setto ON, “~OL” appears at the display for IMIN and ISET value
“-999999.” is entered to the data string. The Min-Max
memoryvaluecanberesettothemomentarilymeasuredvalue Parameter

with MINMAX RST (for all 4 parameters at once). Value

a) Manual Operation
See description on page 28.

Parameter type: real number

. Device Setting Range Step Size
b) Programming Type
Measured value query Nom. min. max.® | Remote? Manual ©
Query command: IMIN? Current [A] [A] [A] [A]
Response string: IMIN value [A]
Response parameter format value; +nnn.nnn 12.5 0.00 12.50 0.003125 0.003125/0.0125/0.1
Fixed response string length: 13 characters 25 0.00 25.00 0.00625 0.00625/0.1/1.0
Example (HP Basic): OUTPUT 712;"IMIN?" 50 0.00 50.00 0.0125 0.0125/0.1/1.0
ENTER 712;A% 75 0.00 75.00 0.02 0.02/0.1/1.0
. DISP AS 100 000 | 1000 | 002 0.025/0.1/1.0
—Display: TMIN -000.010 150 0.00 1500 | 0.04 0.04/0.2/1.0

Comment
— page 67 MINMAX function

I0UT? — Querying the Momentary Current Value

Functions

The IOUT function triggers measurement of the momentary current

value. The measured value is acquired over a period of
40 ms in a continuous fashion.

Syntax

IOoUT?
Measuring Range

Default setting after RESET (*RST): 0.00 [A]

a. However, ISET cannot be set to a value of greater than the momentary current limit value ILIM.
b. If the selected value is not a whole number multiple of the step size, it is rounded off accordingly.
If necessary, the numeric value is rounded off once again for the 4-place digital display.
c. Can be selected by (repeatedly) pressing the <RESOLUTION> key. The blinking decimal place at
the display indicates the selected step size.
The standard display format is: “XX.XX”. The current display format
is automatically changed to “X.XXX” for values< 10.00 Afor 12.5 A
models, and to “XXX.X” for values as of 100 A for 150 A models
(manual setting resolution is reduced to 0.2 A as well).
Thedisplayed setpointisrounded offto the display format. Thusifthe
smalleststepsizehasbeenselected, minorsetpointadjustmentsmade
with the keys or the rotary knob may not be visible at the display.

a) Manual Operation
See description on page 22.

Device Measuring Range Resolution b) Programming

Type !

. . Settin

cNom. Min. @ Max.? | Remote = Display Settingg command:  ISET valle

urrent [A] [A] [mA] [mA] ”

Al Example (HP Basic): OUTPUT 712;"ISET 11.3"
125 _0.478 13.342 2 2/10 !Current setpoint: 11.3 A

25 —-0.960 26.685 5 5/10 .

7 ~2.880 80.060 10 10 Response string: ISET value

100 —3.840 106.740 20 20/100 Parameter format value: +nnn.nnn

150 —-5.760 160.120 20 20/100

a. Measured values which violate the measuring range lower limit are identified
at the display as “—OL”, and in the data string as “—999999.”.

b. Measured values which exceed the measuring range upper limit are
identified at the display as “+OL”, and in the data string as
“+999999.”.

a) Manual Operation
See description on page 24.
b) Programming
Measured value query
Query command: I0UT?
Response string: IOUT value
Response parameter format value; +nnn.nnn
Fixed response string length: 13 characters
Example (HP Basic): OUTPUT 712;"IOUT?"

ENTER 712;A$
DISP AS§

—Display: TOUT +031.510

Comment
— page 67 MINMAX function

ISET, ISET? — Current Setpoint

Functions
ISET defines the output current setpoint value.

GMC-I Messtechnik GmbH

Fixed response string length: 13 characters
Example (HP Basic): OUTPUT 712;"ISET?"
ENTER 712;A$
DISP AS
—Display: ISET +011.300

Comments

If an attempt is made to set ISET to a value higher than ILIM, the
settingcommandis notexecutedandbit 1issetineventregister B
(limit error), as is bit 4 in the standard event register (execution
error).

MINMAX, MINMAX? — Min-Max Storage for Measured U
and | Values

Functions

The MINMAX function saves minimum and maximum measured
voltage and current values to memory. The saved values, UMIN,
UMAX, IMIN and IMAX, can then be displayed or queried via the
interfaces.

Syntax
MINMAX status

Parameter
Status
One of the following text parameters can be selected:
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OFF

Storage of Min-Max values deactivated

ON

Storage of Min-Max values activated

RST

Contents of Min-Maxmemory arereset, i.e. arereplaced with
the momentary measured value for the corresponding

parameter:
Umin = Uout
Umax = Uout
Imin = lout
Imax = lout

Default setting after RESET (*RST): OFF

a) Manual Operation
See description on page 28.
b) Programming
Setting
Setting command:MINMAX status
Example (HP Basic):
OUTPUT 712;"MINMAX ON;MINMAX RST"
'Activate MINMAX function and
loverwrite stored Min-Max values

'with momentary measured values

Setting query
Query command:MINMAX?
Response string:MINMAX status
Possible response parameters (status):
"OFF" Storage of Min-Max values deactivated
"ON " Storage of Min-Max values activated
Fixed response string length: 10 characters
Example (HP Basic):

OUTPUT 712;"MINMAX?"

ENTER 712;A$

DISP AS
—Display: MINMAX ON

Comment

The MINMAX function can be temporarily set to “OFF”, for example
before deactivating the output when changing devices under test.
Stored values are then nolonger updated, nor are they automatically
reset.

Stored Min-Max values can be read out regardless of the status
selected for the MINMAX function.

Stored Min-Max values can always be reset with the MINMAX RST
command. Stored Min-Max values can also be reset with the *RST
command, or with the key combination <CE/LOCAL> + <ENTER>
(= RESET).

The status of the MINMAX function is saved to the setup registers
with the “SAVE” command.

If the POWER_ON function is set to “SBY” or “RCL”, the MINMAX
function is activated upon power-up, but previously measured Min-
Max values are lost when the device is switched off.

The MINMAX function can also be controlled via the trigger input at
the analog interface (— page 74 T_MODE).

MODE? — Querying the Momentary Control Mode

Functions
The device responds with the momentarily active operating mode
(control mode) in response to the MODE? query command.

Applications
In addition to evaluating the CRA condition register, the momentary
control mode can be directly queried with MODE?.

Syntax
MODE?
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a) Manual Operation
See description in chapter 3.
b) Programming
Query command: MODE?
Response string: ~ MODE control mode
Possible response parameters for mode:

"OFF" Qutput deactivated

‘cv " Constant voltage regulation
‘cc" Constant current regulation
‘oL " QOverload (power limiting)

Fixed response string length: 8 characters
Example (HP Basic): OUTPUT 712; "MODE?"
ENTER 712;A$
DISP A$
—Display: MODE CV

OCP, OCP? - Overcurrent Protection

Functions

The OCP function specifies how the power output willrespondifload
current climbs to the selected ISET value, i.e. if current regulating is
activated at the output.

Applications

As a rule, the OCP function is designed to protect interconnected

powerconsumersintheeventofcontinuousovercurrent,although, for

example, intermittently high current is required:

— in order to maintain short response times when increasing output
voltage (capacitor charging current)

— as starting current for motors

— as in-rush current for capacitive consumers.

The OCPfunctionalsomakesitpossibletosubjectpowerconsumers

to a selectable current value (ISET) for a precisely defined period of

time (DELAY), e.g.

— for testing the breaking performance of fuses, circuit breakers,
motor protecting switches etc.

— fordeterminingtheshort-termloadcapacityofcontactsandcables,
as well as electrical and electronic components.

Syntax
OCP status

Parameter
Status
One of the following text parameters can be selected:
OFF
OCP function deactivated:
continuous current limiting (current regulation)
ON
OCP function activated:
The output is deactivated as soon as the specified DELAY
period has elapsed after current limiting is triggered.
Default setting after RESET (*RST): OFF

a) Manual Operation
See description on page 26.
b) Programming
Set
Setting command:0ocCPp status
Example (HP Basic):
OUTPUT 712;"OCP ON"
!Activate OCP function.

Setting query

Query command:OCP?

Response string:0CP status

Possible response parameters for (status):
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"OFF" OCP function deactivated
"ON" OCP function activated
Fixed response string length: 7 characters
Example (HP Basic):
OUTPUT 712;"OCP?"
ENTER 712;AS$
DISP AS
—Display: oCP OFF

Comment

The setting status of the OCP function is indicated by the yellow
“OCP ON” LED at the front panel.

Deactivation of the power output initiated by the OCP function is
indicated by the red “OCP” LED at the front panel, and bit 3 is
simultaneously setin event register A (OCPA, overcurrent protection
activated).

After OCP shutdown has occurred, the output is reactivated with
OUTPUT ON.

If the OCP function has been activated and ISET and DELAY have
been set to low values, the output may even be deactivated if output
voltage is increased. This is due to the fact that charging current for
the output capacitor is also acquired by the current regulator, and is
limited to a value of Iset — lload. For this reason, DELAY must be set
to a value higher than the resulting output voltage response time.

OUTPUT, OUTPUT? — Activate / Deactivate the Output

Functions

Thepoweroutputcanbeactivatedanddeactivated withthe OUTPUT
function.

Activation sequence: Current and voltage values of “0” are specified
initially for a period of approximately 2 ms with activated output for
transition from the “highly resistive” condition. The output is then
adjusted to the selected voltage and current setpoints.
Deactivation sequence: Current and voltage setpoints are set to 0 V
and 0 A for a period of approximately 350 ms (500 ms for 80 V
nominal voltage). The sink is thus activated. The sink discharges the
output capacitors as far as possible. The sink is then deactivated so
that the output becomes highly resistive for parallel connected direct
voltage sources of less than nominal voltage. However, the output
terminals are not electrically enabled.

Syntax
OUTPUT status

Parameter
Status
The desired status can be selected with one of the following
text parameters:
OFF
Deactivate the output.
ON
Activate the output.
Default setting after RESET (*RST): OFF

a) Manual Operation
The power output can be switched on and off by activating the
<OUTPUT> key.

Programming

Setting

Setting command:
Example (HP Basic):

b

R

OUTPUT status
OUTPUT 712;"OUT ON"
!'Activate output

Setting query

Query command: OUTPUT?
Response string: OUTPUT status
Possible response parameters for (status):
"OFF" output deactivated
"ON" output activated
Fixed response string length: 10 characters
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OUTPUT 712;"OUTPUT?"
ENTER 712;A$
DISP A$

— Display: OUTPUT ON

Comment
The setting status of the OUTPUT function is indicated by the red
“OUTPUT” LED at the front panel.

LED on = output activated

LED off = output deactivated
The control mode displays are inactive when the status is set to
OUTPUT OFF.
Ifanattemptismadetoactivateanoutput whichhasbeendisabled by
an external trigger signal to the analog interface in the T_MODE OUT
operating mode by means of a command or a key operation, the
setting command is not executed and bit 4 is set in event register B
(output-on error). “Err 25” also appears briefly at the display as a
warning in the event of manual operation.

Additional functions which may influence the status of the output
include:

— QOTP, overtemperature protection (— chapter 3)

- OVP, overvoltage protection (— chapter 3, page 24, page 69)

— OCP in the event of "OCP ON" (— chapter 3, page 26, page 68)
— SEQUENCE function (— chapter 4.7.3, page 71)

— T_MODE function (— page 29, page 74)

— POWER_ON (— page 27, page 70).

OVSET, OVSET? — Overvoltage Protection Trigger Value

Functions

OVSET is used to define the trigger value (threshold) for the
overvoltage protection function. If voltage at the output terminals
exceeds the selected value, the power output is deactivated.

Syntax
OVSET value
Parameter
Value
Parameter type: real number
Device Setting Range Step Size
Type
Nom. Min. Max. = Remote? = Manual®
Voltage V] V] V] V]
vV
40 3.00 50.00 0.1 0.1/1.0
52 3.00 62.50 0.1 0.1/1.0
80 3.00 100.00 0.1 0.1/1.0

Default setting after RESET (*RST): Maximum

a. If the selected value is not a whole number multiple of the step size, it is
rounded off accordingly. If necessary, the numeric value is rounded off once
again for the 4-place digital display.

b. Can be selected by (repeatedly) pressing the <RESOLUTION> key. The
blinking decimal place at the display indicates the selected step size.

a) Manual Operation
See description on page 24.
b) Programming
Set
Setting command:OVSET value
Example (HP Basic):oUTPUT 712;"OVSET 35.0"
!Overvoltage protection trigger value: 35 V
Setting query
Query command:OVSET?
Response string:OVSET value
Parameter format value: +nnn.n
Fixed response string length: 12 characters
Example (HP Basic):oUTPUT 712;"OVS?"
ENTER 712;A$
DISP AS
— Display: OVSET +035.0
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Comment

Overvoltage protection can be triggered by:

— USET > OVSET (due to manual setting, programming command,
memory recall or Uset control signal to the analog interface)

— Sensing leads with reversed polarity

— Interrupted output lead during sensing mode operation
— Interference from the power consumer

— Parallel connected voltage sources

— Dynamic output voltage overshooting

— Device malfunction or defect

Overvoltage protection triggering is indicated by means of the red
OVP LED, and results in immediate deactivation of the output
(OQUTPUT OFF), as well as disabling of the HF power transmitter and
activation of the electronic sink for a period of approximately 350 ms
(5600 msfor80V device)in order to discharge the output capacitor. In
addition, bit 4 (OVPA) is set in event register A. Bit 4 remains set in
status register A for as long as the trigger value is exceeded.
Assoonastheshutdownconditionnolongerexists, the poweroutput
can be reactivated by means of OUTPUT ON.
The OVSET trigger value should be set at least 1 V higher that the
desired output voltage USET in order to prevent undesired triggering
of overvoltage protection resulting from overshooting due to sudden
output discharging (see values in 1.5.2, Electrical Data).
The OVSET trigger value makes reference to the prevailing voltage
value between the output terminals of the SSP KONSTANTER. This
voltage is increased by the USET parameter during sensing mode
operation (remote sensing) by anamount equalto voltage drop at the
output leads. For this reason, the above defined difference between
OVSETandUSETmustbecorrespondinglyincreasedduringsensing
mode operation.
Overvoltage protection response time is less than 200 ps. Output
voltage generated by the device may exceed OVSET for the duration
ofthisresponse time. Maximum overshooting can be approximately
calculated as follows:

AUout = ISET [A] x 200 [ps] / Cqyt [UF].

ISET = selected current setpoint

Cout = capacitance of the output capacitor

— chapter 1.5.3).

Subsequentdischargingtimeforthe output capacitordependsupon
load, and corresponds to the specified values for response time at
Unom — 1 Volt included in chapter 1.5.3.

POUT? — Querying the Momentary Current Value

Functions

Momentaryvaluesforoutputvoltage and output currentareacquired
by means of the POUT function. These two quantities are multiplied
in order to arrive at the measured power value POUT. Approximately
90 ms are required to acquire and process the measured values.

Syntax

POUT?
Measuring Range: Due to the fact that the UOUT and IOUT
measuring functions are utilized, the respective measuring ranges
applyforpowermeasurementsaswell. [fone orboth ofthe measured
quantitiesUOUT and IOUT violate their respective measuringranges,
the product of POUT (UOUT x IOUT) is displayed as “~OL” or
“+0L” and “-99999.” or “+99999.” is entered to the response string.

a) Manual Operation
See description on page 24.

b) Programming
Measured Value Query
Query command:  POUT?
Response string: POUT value
Parameter format value: #nnnn.n
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Fixed response string length: 12 characters
Example (HP Basic): OUTPUT 712;"POUT?"
ENTER 712;A$
DISP AS

—Display: POUT +0662.7

Comment
See UOUT and IOUT measuring functions (— page 76, page 67)

POWER_ON, POWER_ON? — Output Switching Status, Response
After Power On

Functions
The POWER_ON function determines the status of device settings
after mains power has been switched on.

Syntax
POWER _ON stafus

Parameter
Status
One of the following text parameters can be selected for
specification of the desired status:

Status Description
RST RESET:

Defined default settings are utilized

(— “Default Settings” in chapter 4.3.5, *RST)
RCL RECALL:

Same settings as prior to last mains shutdown
SBY STANDBY:

Same as RECALL except that the power
output remains deactivated (OUTPUT OFF)

Default setting after RESET (*RST): unchanged

a) Manual Operation
See description on page 27.
b) Programming
Setting
Setting command:POWER_ON status
Example (HP Basic):
OUTPUT 712;"POWER ON RST"
! Device is set to default
! settings after power-up.

Setting query

Query command:POWER_ON?
Response string:POWER_ON status
Possible response parameters for status:

"RST" Default settings
"RCL" Last used device settings
"SBY" Last used device settings, deactivated output

Fixed response string length: 12 characters
Example (HP Basic):
OUTPUT 712;"POW?"
ENTER 712;A$
DISP AS
—Display: POWER_ON RST

Comment
The status of the POWER_ON function is not saved as a device
setting with the “SAVE” command.
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The following settings are recommended, depending upon how the
device is used:

— POWER_ON RST for use in computer controlled systems

— POWER_ON RCL for applications which should continue in an
unchanged fashion after mains failures

— POWER_ON SBY for common laboratory use

REPETITION, REPETITION? — Number of Repetitions for
SEQUENCE Function

Functions
The REPETITION parameter defines how often a sequence will be
repeated, from the start to the stop address.

Syntax
REPETITION number

Parameter
Number
Parameter type: whole number (integer)

Setting Range | Description
0 Continuous repetition
1to 255 Number of sequence repetitions

Default setting after RESET (*RST): unchanged

a) Manual Operation
See description on page 33.
b) Programming
Set
Setting command: REPETITION number
Example (HP Basic):OUTPUT 712;"REPETITION 100"
1100 repetitions

Setting query

Query command: REPETITION?

Response string:  REPETITION number

Parameter format number: nnn

Fixed response string length: 14 characters

Example (HP Basic):OUTPUT 712; "REPETITION?"
ENTER 712;A$
DISP A$

—Display: REPETITION 100

Comment
The value selected for the REPETITION parameter is saved to the
setup memory as a device setting with the SAVE command.

SEQUENCE, SEQUENCE? — Automatic Sequential Recall of
Stored Settings

Functions

The SEQUENCE function allows for automatic sequential recall of
USET, ISETand TSET values savedtomemoryaddresses 11 through
255 with the *SAV (save) function in accordance with the TDEF,
REPETITION, START and STOP parameter settings selected under
SEQUENCE ON.

Syntax
SEQUENCE Sfafus
Parameter
Status
The following alternatives are available for the status text
parameter:
Status Description
GO Start the SEQUENCE

(condition: SEQUENCE function initialized)
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HOLD Pause, suspend sequence at current memory
location

CONT Resume automatic sequence run with the next
valid memory location.

STRT” Execute the first valid memory location,
output is activated, step-by-step control

STEP” Execute the next valid memory location

sTop” Execute the stop address and end the

automatic sequence run or step-by-step
control

Default setting after RESET (*RST):
STOP is executed for a running sequence and
the RDY status becomes active.
*  Step-by-step control, similar to external trigger function /
T_MODE RCL
[fno executable data have been savedto the stop address, the
last setting remains valid and the output is deactivated.
a) Function and manual operation
See explanation on page 34.
b) Programming
Set
Setting command:
Example (HP Basic)

SEQUENCE Status

OUTPUT 712;"SEQUENCE GO"
!Start SEQUENCE run.
Setting query
Query command:
Response string:
Length:
Parameter:

SEQUENCE?
SEQUENCE txt,n1,n2
21 characters, fixed
ixt (status)
ni,n2
(number of repetitions, current address)
Possible responses to text: “RUN”, “HOLD”, “RDY”

RUN: active sequence

HOLD: sequence suspended

RDY: device in initial state
Possible responses for number of repetitions:

000: Device in initial state,

No sequence running

001 ... 255: Current number of remaining
repetitions
Continuous repetition,
no specified number of
repetitions

999:

Example (HP Basic):OUTPUT 713;"SEQUENCE?"

ENTER 713;A$

DISP AS

SEQUENCE RUN,237,111

RUN: active sequence
237:currentnumberofremainingrepetitions
111: current address (memory location)

— Display:

SRQ - Service Request

Functions

The controlleris requested to read out specific information regarding
device conditions or events by means of the SRQ. The IEC bus is
equipped with acommon SRQ interrupt line which can be activated
by any of the bus users.

Theconditionsunderwhichthe SRQmessagewillbetriggeredcanbe
selectedbytheuserforthe SSPKONSTANTER. Any ofthemessages
which occur in the event registers can be selected, as well as the
“message available” message (MAV).
WhicheventmessageormessagesarecapableofgeneratinganSRQ
message is determined by setting the enable registers accordingly
(SRQ masking).

Applications
Example: An SRQ is to be triggered if an incorrect command is
received (unrecognized or non-executable):
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Assume that the event registers had an initial value of “0”. After
receiving an incorrect command, the device sets either bit 5
(command error CME) or bit 4 (execution error EXE) in the event
standardregister ESR (see Figure 6.5). Accordingly, bits4 and 5 must
alsobesetintherespective ESEenableregister, sothatthe ESRgroup
message can be forwarded to the status byte register (STB). The
corresponding SRE enable register mustin turn be setto TRUE (= 1)
atbit5, sothatthe MSS group message (master summary status)can
be generated by the ESR bit, after which it is then entered to bit 6 of
the status byte itself, and indicates that there is at least one reason to
generateanSRQmessage. The SRQmessageisthentriggeredbythe
downstream service request function.
TherespectivecommandsforsettingtheassumedSRQconditionsare
thus: *ESE 48; *SRE 32.

Service calls from the ERA and ERB event registers or the MAV
message are generated in the same way.

Comment

Itis usually advisable to enable at least the following events for SRQ

messagetriggering, because evenifonly one ofthese events occurs,

the device is no longer capable of executing the desired settings:

CME, command error EXE, execution error

QYE, query error OTPA, OTP activated

TSTE, self-test error LIME, limit error

OVPA, OVP activated OCPA, OCP activated

PHF, phase failure SEQE, sequence error

OUTE, output error DDTE, define device trigger error

The setting commands required to this end read as follows:
*ESE 52; ERAE 56; ERBE 190; *SRE 52.

The control computer may execute serial polling at the IEC bus in
responsetothe SRQmessage(— chapter6.2),inordertopinpointthe
affected device and determine the reason.

If all utilized devices with SRQ capability are equipped with parallel
polling as well, it may be possible to identify the device which
generated the SRQ message more quickly by means ofthis function,
assuming they have been configured accordingly.

The service request function is not available via the RS 232C serial
interface, but similar results can be obtained by querying (either
cyclically and/or after each data transmission to the device) and
evaluating theindividual status message (IST) after previously setting
the parallel poll enable register (PRE) (— page 60 and page 61).

START_STOP, START_STOP? — Memory Location Start and
Stop Addresses for the SEQUENCE Function

Functions

The parameters settings for START and STOP addresses define the
beginningandthe end ofthe sequencetobe executed. Thefollowing
applies: start address < stop address.

Syntax
START STOP start address, stop address

Parameter
Start address, stop address
Parameter type: number (whole number)

Setting Range

Start address | 11 through Start address
255

Stop address | 11 through Stop address (> start
255 address)

Default setting after RESET (*RST): both unchanged

a) Manual Operation
See description on page 32 ff.
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b) Programming
Set
Setting command:
Example (HP Basic):
OUTPUT 712;"STA 20,115"
! Sequence start = register 20
! Sequence end = register 115

START STOP start address, stop address

Setting query
Query command: START STOP?
Response string:  START _STOP start address, stop address
Parameter format start address, stop address: nnn
Fixed response string length: 18 characters
Example (HP Basic):
OUTPUT 712;"STA?"
ENTER 712;A$
DISP A$
—Display: START STOP 020,115

Comment

In the case of programming via the interface, the start and stop
parameters are combined into a single unit: “START_STOP”. If an
attemptis madeto set the start address to higher value than the stop
address, the command is not executed and bit 4 (EXE, execution
error) is set in the standard event register ESR.
SelectedSTARTandSTOPaddressvaluesaresavedtosetupmemory
as a device setting with the SAVE command.

STORE, STORE? - Transferring Parameters Directly to Memory

Functions

e The STORE command and its parameters can only be queried via
an interface with appropriate programming.

o |t immediately overwrites all values of the memory location with
the new parameter data.

o Memory location contents are not shifted.

Note: If more than 15 STORE commands are to be transmitted in
blocks, a string length of at least 25 characters per command is
recommended (see response format for STORE?).

Syntax
STORE n, v1, v2, V3, txt
Parameter
n, vl, v2, v3, txt (memory address, USET,
ISET TSET, CLEAR / no function)

Parameter type:  integer, real, real, real, character

Setting Range
n 11 through 255
vl 0 <v1 <USETmax
v2 0 <v2 <ISETmax

v3 | TSET: 00.01 [s] <v3<99.99
[s]
ixt CLR, NF*, RU*, NC**

Memory address

CLR: deletes the entire
memory location regardless
of other data)

* From firmware version 03.004
**ON, OFF and NC:  Setpoints are transferred, the text parameter is
set internally to NC.

Programming
Set

Setting command: STORE 1, V1, v2, v3, txt

Example (HP Basic):
OUTPUT 713;"STORE 14,15.5,3,9.7,NC"
{overwrite memory location 14 with
the following data:
Uset=15.5V; Iset =3 A;
Tset = 9.7 s; no function}
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Comment

e As opposed to *SAV, the STORE command allows for
significantly faster and more direct programming of the required
memory locations for a sequence.

e The txt parameter is optional from this point on. If the txt
parameter is omitted, the comma between the last numeric
parameter and the txt parameter is omitted as well. The NC txt
parameter is treated like the non-transmitted txt parameter.

e Response to the txt parameter
Transmitted | Response from SSP32N

xt Memory Location, Memory Location,
Parameter | gefore After
' ' New setpoints are transferred,
lglrone Valid setpoints text parameter remains unchanged
NC* New setpoints are transferred,
Empty text parameter is set to NC
CLR Any Memory content is deleted
NF An SEQUENGE values USET, ISET,
y TSET without additional function
RU An \oltage ramp, duration TSET and/or
y TDEF
RI An Current ramp, duration TSET and/or
y TDEF
*ON, OFF: setpoint values are accepted, an internal text
parameter is set for NC (this is tolerated for
compatibility reasons with the SSP32N series)
Setting query

Recall data for address n from
sequence or limit value memory:

Programming

Command Value Range ' Meaning
a | Store? Query contents of a memory range from
the start address to the stop address (AAA
and EEE)
b | Store? n n=11.. Query contents of memory location n
255
¢ | Store? n1,n2 n1, n2 Query contents of a memory range from
=11...255 | addressn1 to address n2
n2 >nl
d | Store? n1, n2 Query contents of a memory range from
n1,n2,tab =11...255 | address
n2 >ni n1 to address n2, delimiter between output
parameters:

Tabulator character = 09h,
decimal point = decimal comma,
line break = 0Ah

STORE?

STORE? n

STORE? n7,n2

/c) STORE AAA/nT, vi, v2, v3, txt; ... ;
STORE EEE/n2, v1, v2, v3, txt

b) STOREn, v1, v2, v3, txt

Query command: a
b
C

= =

= 2

Response string:  a

Length: Case b): 37 characters, fixed
Case a)/c): (n2-n1+1)x38)-1 character
Parameter: n, vi, v2, v3, txt

(nnn,+000.000,+000.000,00.00,CLR)
(memory address, USET, ISET TSET,

CLEAR / no function)

Ifthe response is CLR, the queried memory

location is empty.

Example b) (HP Basic):
OUTPUT 713; "STORE? 14"
ENTER 713; A$
DISP A$

— Display: STORE 014,015.000,003.000,09.70, NC
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Example a)/c)
(HP Basic (in case a), start address 11 and stop address 13 apply):
a) OUTPUT 713; "STORE?"
c) OUTPUT 713; "STORE? 11,13"
ENTER 713; A$
DISP A$
STORE 011,+015.000,+003.000,09.70, NC;
STORE 012,+010.000,+004.000,01.50, NG;
STORE 013,+020.000,+007.000,02.30, NC

— Display:

Example d) (HP Basic):

OUTPUT 713; "STORE? 11,13,tab"

ENTER 713; A$

DISP A$
STORE®114015,0002-003,00099,70> NCA
STORE®12+010,0002+004,00091,50-NC4
STORE®13+020,000+007,00092,302 NC

— Display:

Significance of delineators:
2= ASCIl 09h tabulator
4 = ASCIl OAh line feed

TDEF, TDEF? — Default Time for SEQUENGE Function

Functions

The TDEF parameter setting defines the dwell time default setting for
a voltage-current value pair to be recalled. TDEF is used instead of
TSET if TSET has not been set to any specific value, or if it has been
set to 00.00 [s].

Applications

Use of TDEF is advantageous if one or several identical dwell times
occur within a given sequence whose values need to be changed
frequently.

Syntax
TDEF value

Parameter
Value
Parameter type: real number

Setting Range:
Resolution:

00.01[s]-99.99]s]
10 ms

Default setting after RESET (*RST): unchanged

a) Manual Operation
See description on page 32.
b) Programming
Set
Setting command:
Example (HP Basic):

TDEF value
OUTPUT 712;"TDEF 5.0"
!Default time: 5 seconds

Setting query
Query command: TDEF?
Response string: TDEF value

Parameter format value: nn.nn
Fixed response string length: 10 characters
Example (HP Basic):
OUTPUT 712;"TDEF?"
ENTER 712;A$
DISP AS
—Display: TDEF 05.00

Comment

Theselected TDEF valueis savedtosetupmemoryasadevice setting
with the SAVE command.

See also chapter 4.7.3, SEQUENCE Function.
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T_MODE, T_MODE? - Trigger Input Function Selection

Functions
The T_MODE parameter assigns the floating trigger input with

optocoupler (at the analog interface) to a selected device function.

Syntax

T_MODE action

Parameter
Action
Selection can be made from any of the following text
parameters:
Action | Description
OFF Trigger input function deactivated
ouT g;fgger input acts upon the OUTPUT: output On/
RCL RECALL: memory recall (single step)
SEQ SEQUENGE: sequential memory recall

(SEQUENCE GO) @

LLO LOCAL LOCKED: control panel disabling
MIN MINMAX: Min-Max memory for measured values

Default setting after RESET (*RST): unchanged

a. If the SEQUENGE function has not first been initialized, an active trigger signal
results in error message “Err 27”, which is displayed for approximately 1
second, and bit 5 (SEQE) is set in event register B (ERB). “RCL” or “SEQ”
settings can only be executed if the SEQUENCE function has been fully
initialized (see page 71).

Adetailed description of trigger input functionsis includedin chapter
5.7.

a) Manual Operation
See description on page 29.
b) Programming
Set
Setting command:
T_MODE action
Example (HP Basic):
OUTPUT 712;"T_MODE LLO"
! Trigger input causes control panel
! disabling / enabling.

Setting query
Query command:
T_MODE?
Response string:
T_MODE action
Possible response parameters for action:

OFF ouT
RCL SEQ
LLO MIN

Fixed response string length: 10 characters

Example (HP Basic):
OUTPUT 712;"T_ MODE?"
ENTER 712;A$
DISP AS

—Display: T MODE LLO

Comment
The status of the T_MODE function is not saved as a device setting
with the “SAVE” command.
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TSET, TSET? Dwell Time Specific to Memory Location for
the SEQUENCE Function

Functions

The TSET parameter setting defines memory location-specific dwell
time foravoltage-current value pair to be recalled. If no specific value
oravalue of 00.00 [s] is assigned to TSET, TDEF is used as a default
value for execution of the sequence function.

Syntax
TSET value

Parameter
Value
Parameter type: real number

Setting Range: 0 (= TDEF) or
00.01 [s]—99.99 [s]
Resolution: 10 ms

Default setting after RESET (*RST): O (= TDEF)

a) Manual Operation
See description on page 31.
Programming
Set
Setting command:
TSET value
Example (HP Basic):
OUTPUT 712;"TSET 0.2"
! Specific dwell time:

b

~

0.2 seconds

Setting query
Query command:
TSET?
Response string:
TSET value
Parameter format value: nn.nn
Fixed response string length: 10 characters
Example (HP Basic):
OUTPUT 712;"TSET?"
ENTER 712;A$
DISP AS
—Display: TSET 00.20

Comment
Dwelltimesofgreaterthan99.99secondspersettingcanbeachieved
if total dwell time is distributed to several consecutive sequence
registers with identical current and voltage settings.

Ifthe selected dwell time for a specific sequence register needsto be
read out, the respective register must first be queried from memory
with the RCL function.

Theselected TSET valueisalsosavedtothe setupregisterasadevice
setting with the SAVE command.
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ULIM, ULIM? - Voltage Setting Limit Value

Functions

ULIM defines the upper setting limit (soft-limit) for voltage setpoint
value USET.
Thislimitcanbeusedtoassurethatoutputvoltageisnotinadvertently
set above a specified value.

Syntax
ULIM value

Parameter
Value
Parameter type: real number

Device Setting Range Step Size
Type
Nom. Min. | Max.®d | Remote® | Manual®
Voltage v v W] v
v
52 0.00 52.00 0.001 0.01/0.1/1.0
80 0.00 80.00 0.001 0.01/0.1/1.0

Default setting after RESET (*RST): Nominal
voltage
a. However, ULIM cannot be set to a value of less than the momentary voltage
setpoint USET.
b. If the selected value is not a whole number multiple of the step size, it is
rounded off accordingly. If necessary, the numeric value is rounded off
once again for the 4-place digital display.

¢. Can be selected by (repeatedly) pressing the <RESOLUTION> key. The
blinking decimal place at the display indicates the selected step size.

a) Manual Operation
See description on page 23.
Programming
Set
Setting command:
ULIM value
Example (HP Basic):
OUTPUT 712;"ULIM 28"
!Voltage setting limit value: 28 V

b

R

Setting query
Query command:
ULIM?
Response string:
ULIM value
Parameter format value: +nnn.nnn
Fixed response string length: 13 characters
Example (HP Basic):
OUTPUT 712;"ULIM?"
ENTER 712;A$
DISP AS
—Display: ULIM +028.000

Comment

If an attempt is made to set ULIM to a value lower than USET, the
setting command is not executed and bit 1 is set in event register B
(limit error), asis bit 4 in the standard event register (execution error).
The ULIMfunction does not effect the adjustment of USET by means
of a control signal via the analog interface. However, direct
monitoring of maximum output voltage can be configured with
overvoltage protection trigger value OVSET (— page 24 OVSET).

UMAX? — Maximum Measured Voltage Value

Functions

The UMAXfunction reads out the highest output voltage value which
was measured by the UOUT measuring function and saved to Min-
Max memory while the MINMAX function was set to ON.
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Syntax
UMAX?

Measuring Range:
Voltage measuring range as per UOUT

Ifthemeasuredvoltagevaluehasexceededtheuppermeasuringrange
limit at least once with the MINMAX function set to ON, “+OL”
appears at the display for UMAX and “+999999.” is entered to the
data string. The Min-Max memory value can be reset to the
momentarily measured value with MINMAX RST (for all 4
parameters at once).
a) Manual Operation
See description on page 28.
b) Programming
Measured Value Query
Query command:  UMAX?
Response string:  UMAX value
Response parameter format value: tnnn.nnn
Fixed response string length: 13 characters
Example (HP Basic): OUTPUT 712; "UMAX?"
ENTER 712;A$
DISP AS
—Display: UMAX +030.450

Comment
— page 67, MINMAX function

UMIN? — Minimum Measured Voltage Value

Functions

The UMIN function reads out the lowest output voltage value which
was measured by the UOUT measuring function and saved to Min-
Max memory while the MINMAX function was set to ON.

Syntax
UMIN?

Measuring Range:
Voltage measuring range as per UOUT

If the measured voltage value has fallen below the lower measuring
range limit at least once with the MINMAX function set to ON, “-
OL” appears at the display for UMAX and “—999999.” is entered to
the data string. The Min-Max memory value can be reset to the
momentarily measured value with MINMAX RST (for all 4
parameters at once).

a) Manual Operation
See description on page 28.
b) Programming
Measured value query
Query command:  UMIN?
Response string:  UMIN value
Response parameter format value: tnnn.nnn
Fixed response string length: 13 characters
Example (HP Basic): OUTPUT 712; "UMIN?"
ENTER 712;A$
DISP AS§
—Display: UMIN -000.000

Comment
— page 67, MINMAX function

75



UOUT? - Querying the Momentary Voltage Value

Functions

The UOUT function is used to measure momentary output voltage.
Themeasuredvalueisacquiredoveraperiodof40msinacontinuous
fashion.

Syntax
UouT?

Measuring Range

Device Measuring Range Resolution
Type
Nom. Min. @ | Max.® | Response | Display
Voltage I\ I\l String [mV] [mV]
vV
52 —2.666 58.770 3.3 10
80 —-4.000 88.160 10 10

a. Measured values which violate the measuring range lower limit are identified
at the display as “—O0L", and in the data string as “~999999.".
b. Measured values which exceed the measuring range upper limit are
identified at the display as “+OL”, and in the data string as
“+999999.”.
a) Manual Operation
See description on page 24.
b) Programming
Query command:  UOUT?
Response string:  UOUT value
Parameter format value: ¥nnn.nnn
Fixed response string length: 13 characters
Example (HP Basic):OUTPUT 712 ; "UOUT?"
ENTER 712;A$
DISP AS
—Display: UoOUT +021.300

Comment
— page 28, ROUND function
USET, USET? - Voltage Setpoint Value

Functions
USET defines the output voltage setpoint value.

Syntax
USET value

Parameter
Value
Parameter type: real number

Device Setting Range Step Size
Type
Nom. Min. | Max.® = Remote? Manual ©
Voltage v [\ v M
V]
52 0.00 52.00 0.0167 0.01/0.02/0.1/1.0
80 0.00 80.00 0.02 0.02/0.1/1.0

Default setting after RESET (*RST): 0.00 [Volt]

a. However, USET cannot be set to a value of greater than the momentary voltage limit
value ULIM.

b. If the selected value is not a whole number multiple of the step size, it is rounded off
accordingly.

c¢. Can be selected by (repeatedly) pressing the <RESOLUTION> key. The blinking decimal
place at the display indicates the selected step size.
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a) Manual Operation
See description on page 22.
b) Programming
Set
Setting command: USET value

Example (HP Basic): OUTPUT 712;"USET 12.5"
!Voltage setpoint value 12.5 V

Setting query

Query command: USET?

Response string:  USET value

Parameter format value: +nnn.nnn

Fixed response string length: 13 characters

Example (HP Basic): OUTPUT 712;"USET?"
ENTER 712;AS$
DISP AS

—Display: USET +012.500

Comment

If an attempt is made to set USET to a value higher than ULIM, the
setting command is not executed and bit 1 is set in event register B
(limit error), as is bit 4 in the standard event register (execution error).

WAIT - Additional Waiting Time

Functions

Additional waiting time between execution of two commands. This
functioncanbeusedtoaddadditionalwaitingtimewithinacommand
string (linked commands) for processing or execution.

For example, this allows for defined programming of a specified
power-on status / start-up edge within a command string with
execution time in the ms range.

Programming

Setting command: WAIT v

Parameter: v (value)

Parameter type:  real number

Setting Range: 0.001 <s> <w <£9.999 <s>
Resolution: 1 ms

Comment

Thelength ofthe command string may not exceed 255 characters (=
bufferlength),becauseanunspecifiedpausewouldotherwiseoccuras
a result of the additional data transmission.

Attention:

Receive data are not processed during waiting time, and the input
bufferisdisabled, i.e.thedisplay readings are not updated during this
time either.

Example

"USET 0; ISET 5; OUTPUT ON; WAIT 0.001; USET 3; WAIT 0.003;
USET 7; WAIT 0.003; USET 10"

(or "US 0; IS 5; OU ON; W .001; US 3; W .003; US 7; W .003; US
10" with decoupled command name)
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6.5 Status and Events Management

Thedeviceisfurnished withspecial registers which canbe queried by
the controller for the recognition of programming errors (e.g. receipt
of an incorrect command), device status (e.g. voltage regulating

mode) or separate events (e.g. output has been deactivated by OCP

function).
Overview
Condition Event Enable Status Byte Enable
Register Register Register Register Register
—A— —A— —A— —A— —A—
Clear
ESE,SRE, PRE  ggR? *ESE?
. -0 L) A
Power On PScn (1=0;1) > {1 PON {7 --F 1>
0 |—=|6 o
Command Error > f] CME —=|5 R SN
Execution Error > f] EXE —|4 5 N 1 2#0
Device Dependent Error f] DDE |—=[3 o -
Query Error > ] O |—=|2 - -} >
Operation E _f_ 0 2) :J
Complete ¥ *OP ._> OPC 0 - -5
*0PC? oPC
*ESEn (0 <n < 255)
Message Available
CRA? ERA? ERAE?
A A A
Sequence Busy > SEQB »1] sEa »{7 - L
Trigger signal at analog interface—s| TRGA 7_ OTPI »|6 (1) | >}
Overtemperature » OTPA >T| OTPA 5 .. >
Overvoltage > OVPA > J: OVPA »{4 8 = >1 E;:O
0 —={f] OCPA >3 .-l
Overload » 0L > f| oL {2 8 =
Constant Current Regulation — CCR »| ] CCR LEEET
Constant Voltage Regulaton —] CVR > f CVR »{0 8 | >
A Serial Poll
ERAEN (0 <n < 255) or
Output disabled by OCP
ERB? ERBE? *STB? *SRE?
A A A A
Self-test error / phase falue———»] {1 TPE 75 0 7 o LED SRQ
Trigger signal at analog interface  —————| ] TRGA »[6 --} 1> Lo wee- = [6 o ”
Sequence Execution Error »{ {] SEQE 5 8 ] —»| ESR 5 3; e p— L p— RQS
) [T 7L N — T > ervice ervice [
Output-On Error ,j_ OUTE >4 i >1 - MAV 4 o ] >1 Request Request
DDT Error » [ | DOTE >3 - so0 ERA 3:-s MSS] Generation | rsv| Function [SRY
Limit Error > ] LME »2 .-} > »| ERB ST e
0 1) > 0 T e
0 >0 -1 > 0 0--gf "
ERBEn (0<n < 255) *SREn (0<n< 255)
*PiE? “IST? Parallel Poll
7 0 —»| DIO8
6 - —| DIO7
Query Command -
y+ N Ezlrlallel DIoG
7 128 4o ] >1[==0] 08t [runction | DIo5
55 L3 .- i ™ T —»| DI04
5 3 12 - 1™ —»| DIO3
7 16 1.1 —»{ DI02
T35 0--54 "1 - DIO1
¥ T
2 4 *PREn (0 <n<255) PPC
1 2 Command
TRUE=1
Status/Bvent  £re—o 0 1
A
Setting
Command
Bit no. Weighting
Figure 6.5  Status and Events Management
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Significance of Register Contents
Register  Meaning

Name

CCR Output is/was in current regulating mode

CVR Output is/was in voltage regulating mode

CME Unrecognized command, syntax error, standard limit values for
numeric parameters exceeded

DDTE Define device trigger function error message:

—*DDT command string > 80 characters or
—*TRG command included in *DDT command string

EXE Command-specific parameter limits exceeded, a command or
parameter is incompatible with present operating state

LIME Error message after setting command USET, ISET, ULIM, ILIM:
An attempt has been made
— to select a voltage or current setpoint which is higher than the
defined limit value, or
— to select a limit value which is lower than the momentary voltage
or current setpoint.

MAV Error message following a query command: The requested
information is available at the output buffer. The MAV bit should
only be queried by means of serial polling during IEC bus mode
operation.

OCPA Output deactivated by OCP function. Reactivate with OUTPUT
ON.

oL Overload message: Power limiting has been triggered.

0PC Ready message: Commands preceding the “OPC command have
been executed (time synchronization).

OTPA Overtemperature message: The device is overheated, e.g. due to

obstructed vents. The output is deactivated 5 seconds after this
message appears. The OUTPUT ON setting command is ignored as
long as this condition persists, and causes repeated setting of the
OTPA bit in the event register.

OTPI Ready for operation message after OTPA overtemperature message:
The device has cooled back down. If the POWER ON function is
set to standby or reset, the output remains deactivated. If the
POWER ON function is set to recall, the output is automatically
reactivated.

OUTE Error message after OUTPUT ON command: Activation of the
output is disabled by an OUTPUT OFF signal at the trigger input of
the analog interface. Display: “Err 25"

OVPA Overvoltage protection has been triggered and the output has been
deactivated. Reactivate with OUTPUT ON.

TPE Error message: Error or mains phase failure detected during self-test
(only for devices with 3-phase mains connection)

PON The device was switched off for an interim period of time.

QYE Error message after addressing as talker: No message is (yet)
available at the output buffer.

SEQB Status message: Sequence function active (run, hold)

SEQI Ready message: The SEQUENCE has been completed, or was
aborted (inactive, ready).

Error message after SEQUENCE GO:

— A voltage or current setpoint value which has been recalled from
SEQUENGE memory is higher than the respective limit value

(USET > ULIM or ISET > ILIM). Display: “Err 21” or

— No executable values exist within the storage area defined by the
START and STOP addresses. Display: “Err 22"

The SEQUENCE is aborted after the error message appears.

Trigger at analog interface:
Trigger signal detected at analog interface.

SEQE

TRGA

n= decimal equivalent of register content (0 < n < 255).

Condition Register (— page 64)
Condition Register A (CRA)
The individual bits of the condition register reflect the momentary
status of a specific device function:
0 = condition does not apply (FALSE)
1 = condition applies (TRUE)
The content of the condition register can be read out, but direct
overwriting and deletion are not possible.

Event Registers (— page 60)
Standard event register (ESR)
Event register A (ERA)
Event register B (ERB)

The event registers acquires and save status changes which have

occurredfor specific device functions. The corresponding bitis setto
1inthe eventregister (1 =TRUE), when the respective function status
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— is changed from FALSE to TRUE (for input 1) or

— from FALSE to TRUE (for input 'L).

Thethree event registers can be individually queried. When an event
register is queried, its content is deleted. Setting command *CLS
clears all event registers.

An enable register is assigned to each event register.

Enable registers (— page 60)

Standard event enable register (ESE)

Event enable register A (ERAE)

Event enable register B (ERBE)

Service request enable register (SRE)

Parallel poll enable register (PRE)
The enable registers determine which bit(s) from the corresponding
event or status byte register is/are capable of influencing the
respectivegroupmessage. Therespectivegroupmessageremainsset
(1 =TRUE), aslong as at least one bit which has been enabled to this
end has a status of TRUE.
The five enable registers can be written to and read separately.
Queries, the *CLS command and device functions do not cause any
changestothecontentsoftheseregisters. Theregisterscanbecleared
by entering a value of “0” (e.g. *ESE 0). Exception: The enable
registers are non-volatile, and are only cleared by means of device
shutdown if the non-volatile PSC flag is set to 1.

Status Byte Register (STB) (— page 63)
The status byte register contains:

— Thestatusofgroupmessagesfromthethreeeventregisters (bits 2,
3 and 5)

— The status of the output buffer (empty —> MAV (bit 4) = 0, not
empty —> MAV = 1)

— The status of MSS group messages masked with the SRE enable
register from internal bits 2, 3, 4 and 5 (bit 6).

— Bits 0, 1 and 7 are not used, and are always set to “0”.

Register content can be read out:
— With the *STB? command, or

— With the “serial poll” interface command in the event of IEC bus
operation. Ifthisisthe case, bit 6 indicates the RQS status, whichis
reset (0) after completion of serial polling.

The*CLScommandclearsthestatusbyteregisterexceptforthe MAV
bit, and cancels any SRQ messages.

Power-0n Status Clear Flag (PSC) (— page 62)
Thepower-onstatusclearflagdetermineswhetherornotthecontents
of the non-volatile enable registers, ESE, SRE and PRE, will be
cleared when the device is shut down.

The PSC flag can be set and queried:
Set: *PSC n n=0: ESE, SRE and PRE are not cleared

n=1: ESE, SRE and PRE are cleared

Query: *PSC? response: “0” or “1”
The PSC flag setting is retained, even after the device has been
switched off.

Operation Complete Flag (OPC) (— page 61)

Aready message can be triggered with the operation complete flag
afteroneorseveraltransmittedcommandshavebeenexecutedbythe
device.

The OPChbitis setinthe standard eventregister by means ofthe *opc
command, because it is not processed until after all previous
commands have been executed.

The response to query command *OPC? is always “1”, because it is
not processed until all previous commands have been executed.
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7 Adjusting the SSP KONSTANTER

Warning!

The housing cover must be removed in order to balance the device and
voltage conducting components are thus exposed. For this reason, the
work described in this chapter may only be performed by trained
personnel who are familiar with the dangers involved!

Operating the device without connecting the protective conductor is
prohibited!

Balancing components:

Trim On PCB: | Designation Balancing Parameter
Potentiometers

R124 FF | Monitor O Current monitor zero-point
R130 FF | Monitor max Current monitor final value
R554 G Uset 0 Voltage setpoint zero-point
R549 G Uset max Voltage setpoint final value
R529 G Iset 0 Current setpoint zero-point
R524 G Iset max Current setpoint final value
R657 A Uout 0 Measured voltage zero-point
R651 A Uout max Measured voltage final value
R669 A lout 0 Measured current zero-point
R663a A lout max Measured current final value

Required measuring instruments:

a) For direct voltage measurement

Digital Voltmeter: | Uncertainty at Measured Value:
<0.02 % 40V/52V/80V
<0.02% 40 ... 150 mV
<0.2mV 0..10mv

Input resistance > 1 MQ

b) For direct current measurement <1 A

Digital Uncertainty at Measured Value:

Multimeter:
<2% 10...200 mA

\oltage drop < 1V

c) For direct current measurement >1 A

Digital Voltmeter | Device Nominal Current Shunt

Same as a) 125A/25A 6 M, 25 A

plus calibrated

shunt resistor: | S0A/75A 2mQ, 75 A
100A/150 A 1mQ, 150 A

Overall measuring uncertainty at nominal current: < 0.07
%

Balancing conditions:

Ambient temperature 23+2°C
Relative humidity 20 ... 80%
Mains voltage tolerance +3%
Warm-up time 10 minutes
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Balancing the | Monitor Zero-Point
Device settings: OUTPUT ON; USET 2.00; ISET 2.00
Output: Idle
— Connect digital voltmeter to | monitor (+) and AGND (-) at the
analog interface.
— Balance measured voltage U|_yonitor With R124 to:
=5 mV < U vonitor < +5 MV

Balancing the | Monitor Final Value
Device settings: OUTPUT ON; USET 2.00; ISET = lhom

Qutput: Shorted with shunt

— Connect digital voltmeter as described above and measure
voltage U(_Monitor) (must be approx. 10 V).

— Current lg at shunt Ry is adjusted by turning R130, voltage U_
Monitor '@Mains constant. Determine current I by measuring

shunt voltage Us and balance to:
ls = lhom X U_ponitor / 10V £ 0.5%

Balancing the Current Setpoint Zero-Point
Device settings: OUTPUT ON; USET 2.00;
ISET = 0.012 where |,oy, = 125 A

=0.025 where |,o;, =25 A
= 0.050 where |5y, = 50 A
= 0.080 where |,om, =75 A
= 0.100 where |,o;m = 100 A
=0.160 where |, = 150 A
QOutput: shorted with shunt or via ammeter
— Balance measured current Ig with R529 to:
lg = ISET £ 20%

Balancing the Current Setpoint Final Value
Device settings: OUTPUT ON; USET 2.00; ISET = l,,om

Output: Shorted with shunt

— Measure current |g at shunt Rgq and balance with R524 to:
1250A+ 25mA  wherel,on=125A
25.00Ax 45mA wherel,om=25A
50.00A+ 90 mA where lom =50 A
75.00 A+ 210 mA where l,om=75A
=100.00 A =230 mA  where |,gy, = 100 A
=150.00 A= 410 mA  where |,oy, = 150 A

ls

Balancing the Measured Current Zero-Point
Device settings: OUTPUT ON; USET 2.00; ISET 2.00
Output: Idle

— Balance the lout value which appears at the right-hand display
with R669 to:
—0.01 < lout < 0.006

-0.01 < lout <0.01
—-0.01 <lout <0.02
—-0.02 < lout <0.02
—0.04 <lout<0.04
- 0.04 < lout < 0.06

where oy =125 A
where lom =25 A
where lhom =50 A
where lhom =75 A
where o =100 A
where l,om = 150 A
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Balancing the Measured Current Final Value

Device settings:

OUTPUT ON; USET 2.00; ISET = I

Output: Shorted with shunt

— Measure current |5 at shunt Rg and balance the measured lout
value which appears at the right-hand display with R663a to:

lout =Igx 28 mA where lhom=12.5A
=lgt 58 mA where l,om =25 A
=g+ 105 mA where o =50 A
=1g£220 mA where lhom =75 A
= |3+ 300 mA where |,om= 100 A
=g+ 470 mA where o= 150 A

Balancing the Voltage Setpoint Zero-Point
Device settings: OUTPUT ON; USET 0.10; ISET 2.00
Output: Idle
— Measure output voltage U, with the digital voltmeter and

palance with R554 to:
100mvV+ 5mV
100 mvV+ 8mV
100 mV+£10 mVv

where Ugm =40V
where Ungm =52 V
where Upom =80V

Balancing the Voltage Setpoint Final Value
Device settings: OUTPUT ON; USET = Upom; ISET 2.00
Ua =40.00V +30 mV where Unom =40V
=52.00V +43mV where U, = 52 V
=80.00V + 60 mV where Upom =80V

Balancing the Measured Voltage Zero-Point
Device settings: OUTPUT ON; USET 0.00; ISET 0.00
Output: Shorted
— BalancemeasuredvoltagevalueUout, whichappearsattheleft-

hand display, with R 657 to:
—-0.01 < Uout £0.01
—0.02 < Uout £0.02

where Upogm =40V
where Upom =80V or 52V

Balancing the Measured Voltage Final Value
Device settings: OUTPUT ON; USET = Uom; ISET 2.00

Output: Idle
— Connectthedigitalvoltmetertothe outputandmeasurevoltage
Ua.

— BalancemeasuredvoltagevalueUout, whichappearsattheleft-
hand display, with R 651 to:
Uout =Upx20mV
Uout =Up£23mV
Uout =Up=40mV

where Upom =40V
where Uy, =52V
where Upom =80V
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8 Appendix

8.1 Adjustable Functions and Parameters

Setting saved with *SAV n: Expla-
Manual setting or via interface - Pﬁ“on
Setting Command Significance / Effect oo | s | o | & | Default setting | chap.
EI A N
SQelLl '
Addr n Set device address for RS 232 or IEEE 488 (interface configuration) X unchanged p.38
bAUd ixt Set transmission speed (interface configuration) X unchanged p. 39
txt:  50; 75;150; ... ; 4800; 9600; 19.2t (transmission speed in bits per sec)
dbit txt Set number of data bits (interface configuration) X v v unchanged p.39
wt: 7,8
DELAY v Output off delay for OCP X ) ’ 000 p. 24
v 0;0.01;...,99.99 (delay time in seconds) XX p. 65
DISPLAY txt Activate / deactivate the 7-segment displays [x|x » ON p. 65
txt: ON, OFF (display on, display off = shorter measuring and setting rate via the interface)
FSET txt Sequence function parameter X » X NF p. 65
it NF/RU/RI X X
LM v Current setting limit (soft-limit X ) ’ | p.23
v 12,00 (example: 12.00 A) X! X fom p. 66
ISET v Current setpoint X » p. 22
v 1075 (example: 10.75 A) X X X| X | ooo.00 p. 67
OCP xt Response selection for current limiting (overcurrent protection) X » X » OFF p. 26
txt:  OFF (limiting by means of current regulation) X X p. 68
ON (limiting by deactivating the output after DELAY time elapses)
OUTPUT txt Output On/Off X S ’ o p. 23
txt:  OFF, ON (output deactivated, output activated) X X p. 69
OVSET v Overvoltage protection trigger value X » p. 24
X OVSETmax
§ v 325 (example: 32.5 V) X X p. 69
E Phit txt Set parity bit (interface configuration) X unchanged p. 39
_g,_= ixt: - nonE no parity bit
E ZEro always 0
g EVEn even numbered
§ odd odd numbered
g onE always 1
8 Ponixt Device setting selection after power-up X p. 27
£ POWER_ON 1t i RST (default setting) X X unchanged p. 70
a RCL (last used settings)
s SBY (last used setting, output deactivated)
E rEPn Set number of repetitions for the SEQUENCE function X p. 33
Tz ) L X unchanged
REPETITION n n 0 (continuous repetition) X X p. 71
1;2; ..., 255 (number of sequence repetitions)
md it Round off the displayed measured value (setup) X unchanged p. 28
tt: 0;-1;,-2  (no rounding, round by one or two decimal places)
Shit txt Set number of stop bits (interface configuration) X unchanged p. 40
t: 1,2
SEq txt Sequence, automatic memory recall X unning sequence p. 34
SEQUENCE #xt ixt:  Go (start); (off, on (close / end, open)) X X stop p. 71
hold (pause/suspend); cont (resume); strt, step, stop (step-by-step control)
Strtm Start and stop memory address for the SEQUENCE function X p. 32
StoP n m:  11;12; ..., 255 (start address = beginning of sequence) X unchanged p. 32
START_STOP m, n n: 11;12; ..., 255 (stop address = end of sequence, n> m) X X p. 72
STORE n, v1, v2, v3, txt Direct transfer of parameter data to memory X X no effect p. 72
n: o 11;12; ... ; 255 (memory address)
vi:  voltage setpoint
v2:  current setpoint
v3: memory location-specific dwell time
txt:  NC: no function, CLR: complete deletion of memory location data; NF / Ru / R
TDEF v Set default time for the SEQUENCE function X p. 32
(TDEF is used instead of TSET if TSET has not been set to any specific value, or if it has been set to 0.) XX X unchanged p. 73
v:0.01;0.02; ..., 99.99 (delay time in seconds)
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Setting saved with *SAV n: Expla-
Manual setting or via interface - inr?tlon
Setting Command Significance / Effect o | o | & | Default setting | chap.
e § i ilfter RESET on
§ E D ‘E ‘lc_l RST: page
irG ixt Function selection for the trigger input at the analog interface X p.29
T_MODE txt ixt:  OFF (input disabled) X X unchanged p.74
§ out (input deactivates or activates the output (OQUTPUT OFF / ON))
E RCL (input triggers step-by-step memory recall)
g SEQ (input starts or stops sequential memory recall (SEQUENCE GO / STOP))
g, LLO (input enables or disables front panel controls (LOCAL LOCKED))
k=l MIN (input sets Min-Max storage function (MINMAX OFF / RST or ON))
g TSET v Set memory location-specific default time for the SEQUENCE function X p. 31
=l o X | X| unchanged
g v 0;0.01;...,99.99 (delay time in seconds) X| X p.74
§ U txt Min-Max storage for measured U and | values X . oFF p. 27
o MINMAX ixt txt:  OFF, ON, RST (min-max value storage off / on / reset) X| X p. 67
E ULIM v Voltage setting limit (soft-limit) X X U p.23
@ v 150 (example: 15.0 V) XX ominl p. 75
-§ USET v voltage setpoint X «| x| 000000 p.22
2 v 125 (example: 12.5 V) X | X p. 76
WAIT v Additional waiting time X X p.76
v:0.001;0.002 ... 9,999 (waiting time in seconds)
*CLS Clear status command X X no effect p. 60
DCL, SDC DEVICE CLEAR: Clear input and output buffers (all settings and register contents remain unchanged) X ' X p. 64
*DDT ixt DEFINE DEVICE TRIGGER: Definition of function to be executed after receiving the x| x DDT memory
*TRG command or IEC bus signal GET (group execute trigger) cleared p. 60
txt:  USET 12 /ISET 8.5/ 0UT ON / IOUT? (example)
txt < 80 characters, use “/” instead of “;” as a delineator within txd
ERAE n Device dependent event register A enable command X ' X no effect p. 60
ERBE n Device dependent event register B enable command X ‘ X no effect p. 60
*ESE n Standard event enable command X ‘ X no effect p. 60
IFC INTERFACE CLEAR: Rest and initialize the IEC bus interface X X p. 66
@ (all settings and register contents remain unchanged)
-E *0PC Operation complete command X| X no effect p. 61
é *PRE n Parallel poll enable register command XX no effect p. 60
§ *PSC n Power-on status clear command X ' X no effect p. 62
g rcln RECALL: Recall and activate a device setting which has been stored with the *SAV command X ' p. 45
E *RCL n n: 1;2;..,10 (memory location number) X| X p. 62
§ 11;12; ..., 255 (memory location number, only available with SEQUENCE function set to ON)
g *RST RESET: Reset device to default settings X p. 47
S X p. 62
*SRE n Service request enable command X ' X no effect p. 60
SRQ Service request X no effect p. 71
Ston SAVE: Save momentary device settings to battery-backed memory X Memory p. 41
*SAV n n 0 *SAV 0 clears the content of memory locations 117 to n2by using the address parameters of % x ﬁ(r)}rcnhe;ge ’ D. 63
the sequence function defined by START_STOP n7, n2
1;2; ..., 10 (memory location number)
11,12 ... 255 (location number for SEQUENCE function, only available with SEQUENCE function
set to ON)
*TRG TRIGGER: Execute command(s) specified by means of *DDT X X p. 63
WA Wait to continue command X X no effect p. 64

Abbreviated commands: Commands can be abbreviated with letters shown in boldface. Letters not printed in boldface can be left out, for example: “OUTPUT
ON” = “0U ON”
As arule, letters can be entered in upper or lower case.
Stringing commands together: Several commands is a single data string must be separated by semicolons “;, for example: “USET 12; ISET 8.5; OUTPUT ON”
Numeric parameter formats: m, n: Whole number (integer)
v Whole number, fixed or floating decimal point number with or without exponent, for example:
“12.5" “0012.5" “1.25E1", “+1.25 e+01”
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8.2 Queriable Functions and Parameters

Read out via interface|  Response string for remote operation (example): Expla-
:B Resp. naitrllon
£98 10 10 10 string chap.
2 Q | Characters | characters | characters length | © ]
=2 W page
I Max. measured current value from Min-Max memory [A] X p. 28
IMAX? X | X|IMAX +045. 440 13 p. 66
I_ Min. measured current value from Min-Max memory [A] X p. 28
IMIN? X | X|IMIN -000. 010 13 p. 66
lout LED Momentary measured current value [A] X p. 24
= 10UT? + display X | X|oUT +031.|510 13 p. 67
§ CV/CC/Pmax LED Momentary output operating mode (control mode) %g p. 16
% MODE? CV = constant voltage, CC = constant current X| X|MODE cCV 8 p. 68
Z OL = overload, OFF = output deactivated
% Pout + Display LED Momentary measured power value [W] X p. 24
S POUT? X| X|pour +0662| .7 12 p.70
= Max. measured voltage value from Min-Max memory [V] X p. 28
UMAX? X | X|uMAX +021. 310 13 p. 75
U_ Min. measured voltage value from Min-Max memory [V] X p. 28
UMIN? X| X|UMIN +021.|280 13 p.75
Uout + Display LED Momentary measured voltage value [V] X p. 24
uouT? X| X|vouT +021.|300 13 p. 76
DELAY + Display LED  Selected delay time for OCP function X p. 24
DELAY? X | X|DELAY 12.0/ 0 1 p. 65
DISPLAY? On-off status of the 7-segment displays X| X|DISPLAY O/ N 1 p. 65
FSEt Sequence function parameter X p. 31
FSET? X| X|FSET NF 9 p. 65
[lim + Display LED Selected current setting range limit [A] X p.23
ILIM? X| X|ILIM +050.] 000 13 p. 66
Iset + Display LED  Selected current setpoint value [A] X p. 22
ISET? X| X| ISET +048.| 000 13 p. 67
U Min-max memory enable status X p. 27
MINMAX? X | X|MINMAX ON 10 p. 67
ocp Selected current limiting function X p. 26
ocpP? X| X|ocp oFF 7 p. 68
OUTPUT LED Output on-off status %g p.23
OUTPUT? X | X|ouTPUT ON 10 p. 69
0Vset + Display LED Selected overvoltage protection trigger value [V] X p. 24
OVSET? X| X|OVSET +050] .0 12 p. 69
2 Pon Selected power-on status X p. 27
‘S POWER_ON? X| X| POWER_ON R| ST 12 p. 70
<q=:: reP Selected number of repetitions for the SEQUENCE function X p. 33
-2 REPETITION? X | X|REPETITION 000 14 p. 71
8 READYLED Y SEQUENCE function status p. 36
o X
£ rol+mEP p. 30
§ SEQUENCE? X | X| SEQUENCE H|OLD, 255,11 1 21 p. 71
é Strt Selected start and stop memory addresses for the SEQUENCE function %() p. 32
T StoP p. 32
._.g_ START_STOP? X| X|START sTOP 020,115 18 p.72
STORE? Recall data from start address to stop address from SEQUENCE memory 5 p. 40
STORE? n Recall data from address n from SEQUENCE memory x| x p. 45
STORE? n1,n2 Recall data from address n1 to address n2 from SEQUENCE memory
STORE? n1,n2, ixt Recall data from address n1 to address n2 from SEQUENCE memory with tab STORE 014, +015.500,+ 003.000,09 37 6 p.72
n,nt, n2:11,12, ..., 255 (memory address), n2 > n1, optional .70, NC
txt: tab (optional)
tdEF Selected default time for the SEQUENCE function X p. 31
TDEF? X | X| TDEF 10.00 10 p.73
trG Selected trigger input function X p.29
T_MODE? X| X|T_MODE OUT 10 p. 74
tSEt Selected dwell time for the SEQUENCE function X p. 31
TSET? X | X|TSET 00.10 10 p. 74
Ulim + Display Selected voltage setting range limit [V] p.23
LED X
uLIm? X| X|ULIM +035.] 000 13 p.75
Uset + Display Selected voltage setpoint value [V] p. 22
LED X
USET? X| X|USET +021.|300 13 p.76

GMC-I Messtechnik GmbH

85



Read out via interface|  Response string for remote operation (example): Expla-
:E Resp. naitrllon
§ Q8 10 10 10 string chap.
€ & 7| Characters = characters | characters | length |~ o)
e &) ﬁ page
*DDT? DDT function memory content X| X|us 10.5;IS 12;0UT ON| ; IOUT? 1..80| p.60
(response string for empty memory —: “ ” (1 blank space))
*DN? Device ID X | X| GOSSEN-MET RAWATT,SSP  62N052RU05 | 49 p. 61
(manufacturer, type designation, serial no., hardware and software revision) 0P, XXXXXXX XX,03.001
*LRN? Complete settings X | X|ULIM +035.] 000;ILIM + 050.000;0v 202 | Pp.61
SET +050.0  ;OCP OFF;D| ELAY 12.00
% ;USET +021 .300;ISET | +048.000;0
§ OUTPUT ON| POWER ON R| ST;MINMAX
S i
[
o ON;TSET 0 0.10;TDEF |10.00;REPE
3 TITION 000 ;START STO P 020,115;
T MODE OUT| ;DISPLAY | ON
*TST? Trigger self-test event query (0 = error-free, 1 = faulty) X X|o ’ I p. 64
HID_TST? Start self-test and query results (duration: approx. 5 s) X| X| X-ROM-TEST PASSED (0| B80OH); X- 111 p. 64
RAM-TEST P| ASSED; ADC|-TIMER-TES
T PASSED; | DAC-ADC-TE| ST ------
(m=——————= ); END TES| T

1) Or front panel display selectable / possible
2) LED
3) Skrk nor SkaP n
4) Status indicated with blinking READY LED, rrep and rcl via <SELECT> key
5) Manual: RCL nand scroll through parameters with [SELECT] key (indirect)
6)ingeneral:length = ((N2-n1+1)x38)-1 character, withn1, n2 also as start/stop address
Terminating device messages: The following end-of-text characters can be used for data receive:
For IEC bus operation: NL (hex: OA) or NL & EOI or DAB & EQI
For RS 232C remate control: NL or CR (hex: OD) or ETB (hex: 17) or ETX
(hex: 03).
The following end-of-message character is used when transmitting the response string:
With IEC bus control: NL & EQI;
For RS 232C remote control: last received end-of-message character
Abbreviated commands: Commands can be abbreviated with letters shown in boldface. Letters not printed in boldface can be left out, for example: “OUTPUT ?”
="0u?”’
As arule, letters can be entered in upper or lower case.
Stringing commands together: Several commands is a single data string must be separated by semicolons “;”, for example: “USET?; ISET?; OUTPUT?”
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8.3 Query Command for Status and Events Management

Read out via interface Expla-
Resp.| nation
§ § Responsg string for remote operation (example): Tg{'}g% ch ell?)t or
g w h on
o W page
CRA? Condition register A query X X|002 3 p. 64
D7: SEQB Status message: sequence function active (run, hold)
D6: TRGA Signal at analog interface trigger input
D5:  QTPA Overtemperature
D4:  QOVPA Overvoltage protection triggered
D3: 0
D2: OL Overload
D1: CCR Output in current regulating mode
DO: CVR Output in voltage regulating mode
ERA? Device dependent event register A query X X|032 3 p. 60
D7: SEQI Sequence function completed (inactive) (ready)
D6: QTP Ready for operation message after OTPA
D5:  QTPA Overtemperature message
D4:  QVPA Overvoltage protection triggered
D3:  OCPA OCP function triggered:
D2: OL Overload has occurred
D1: CCR Current regulation has occurred
DO: CVR Voltage regulation has occurred
ERAE? Device dependent event register A enable query X X032 3 p. 60
ERB? Device dependent event register B query X X|128 3 p. 60
D7: TPE Self-test error or phase failure
D6: TRGA Signal at analog interface trigger input
D5:  SEQE SEQUENCE function error message
D4:  OUTE Error message after OUTPUT ON, disabling
® via trigger input at analog interface
..E D3: DDTE Define device trigger function error message
'QE; D2: LIME Limit error; ULIM < USET or ILIM < ISET
f D1: 0
§ D0: 0
i ERBE? Device dependent event register B enable query X X|128 3 p. 60
S CESE? Standard event status enable query X X|032 3 p. 60
g *ESR? Standard event status register query X X|144 3 p. 60
g D7: PON Power On
> D6: 0 (URQ user request)
é D5: CME Command Error
D4: EXE Execution Error
D3: DDE Device Dependent Error
D2: QYE Query Error
D1: 0 (RQC request control)
DO: OPC Operation complete
*IST? Individual status query %<) x |0 1 p. 61
*0PC? Operation complete query X X1 1 p. 61
*PRE? Parallel poll enable register enable query X X|o12 3 p. 60
*PSC? Power-on status clear query X X|0 1 p. 62
*SRE? Status request enable query X X|o012 3 p. 60
*STB? Read status byte query %() x | 034 3 p. 63
D7: 0
D6:  RQS MSS
D5: ESR Standard event register
D4:  MAV Message Available
D3: ERA Event register A
D2: ERB Event register B
D1: 0
DO: 0
) When using the RS232 interfaces without the IEEE488 interface, value 1 is generally returned as a response.
2) When using the RS232 interface without the IEEE488 interface, the invalid value 127 is generally returned as a response.
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8.4 Overview of Menu Functions
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8.5 Memory Structure
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8.6 System Messages

Errormessagesmayappearatthedigitaldisplayimmediately afterthe
deviceis switchedon, or after triggering certain functions manually or

via remote control .

Code | Meaning / Cause Remedy
+0L or | Display indicating measuring
-0L function over-ranging:

If a measured output voltage
UOUT or output current IOUT
violates the specified range (—>
chapter 1.5.3), +0L or —-OL
appears at the display.

The appearance of this message
always indicates that the
specified limit values for output
voltage or current have been
violated.

Examples:

UOUT indicates +0L: e.g.
caused by overdriving output
voltage with an analog control
signal applied to the analog
interface.

UOUT indicates —OL: due to
incorrectly connected sensing
leads.

I0UT indicates +0L: e.g. caused
by overdriving output current
with an analog control signal
applied to the analog interface.
POUT indicates +0L: Since
POUT is calculated by
multiplying UOUT and IOUT, it
can be assumed that one of the
above listed causes is responsible
for this message.

Code | Meaning / Cause Remedy

Err1 ROM checksum error . The device must be tested at a
ROM memory test failed. service center and repaired if

necessary.

Err2 | RAM write/read error. The device must be tested at a
RAM memory test failed. service center and repaired if

necessary.

Err3 | Write/read error. The device must be tested at a
Initialization of the IEC bus service center and repaired if
interface failed. necessary.

Err5 | An unspecified self-test sub- The device must be tested at a
function has failed. service center and repaired if

necessary.

Err7 | Serial interface disabled,
impermissible configuration, e.g.
8DB, PE, 2SB, or 7DB, PN, 1SB.

The error message is displayed
during the power-up routine, or
under the “BUS” menu item after
each entry.

Err 20 | Attempted delete and insert
outside of the defined memory
range (from start to stop address).

Err 21 | Error message during Check the contents of the
SEQUENCE function operation, SEQUENCE to be executed, and
or after RECALL: coordinate setpoints and limit
The (next) voltage or current values.
setpoint value to be recalled from
the SEQUENCE memory is
higher than the respective limit
value (USET > ULIM or ISET >
ILIM). For this reason, memory
recall cannot be executed. The
SEQUENCE is aborted.

Err 22 | Error message after SEQUENCE Check the selected START and
GO: STOP addresses, as well as the
No executable values exist within contents (USET, ISET and
the storage area defined by the TSET) of the memory locations
START and STOP addresses for defined by these parameters.
the SEQUENCE. The
SEQUENGE cannot be started.

Err 24 | Attempted recall of an invalid
value (remote: *RCL xxx, where
011 < xxx < 255).

Err 25 | Error message after OUTPUT In order to activate the output,
ON: either the trigger control signal
Activation of the output is must be set to low, or the effect of
disabled by an OUTPUT OFF the trigger input must be set to
signal at the trigger input of the another function, after which the
analog interface. OUTPUT ON command must be

re-executed.

LInE Error message for series 64 N Switch the device off and inspect

FAIL devices: for correct connection of supply
At least one of the three supply power at the mains terminals at
power phases has failed. The the back of the device, as well as
output is deactivated immediately for correct fuse ratings and intact
after this message is generated, fuses.
and the device is disabled against Due to the fact that the device us
further use. capable of handling the failure of

a single phase without affecting
operation, this message does not
appear until after the failure has
persisted for several seconds.
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8.7 Index
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Control mode query
LEDdisplay ................. 17
PCquery ................... 68
D
Device settings
Current settings
Query fromPC . .......... 61
Save
FromPC ............ 63
Manual ............. 41
From setup and sequence memory
Activate
FromPC ............ 62
Manual ............. 45
Reset
FromPC ............... 62
Manual ................. 47
Transfer to / query from sequence
memory
FromPC ............... 72
Digital displays
Switch on/offat PC ........... 65
Digital trigger
Define device trigger .......... 60
Trigger ... 63
E
Editing memory
Deleting a memory location . . . .. 44
Deletinga memory range . . ... .. 42
Deleting the contents of a memory lo-
cation .............. 45
Inserting a memory location . . . .. 43
Savingdata ................. 41

Enabling/disabling front panel controls 46
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Gatingtime ................... 7, 64

|

Interface
|IEEE 488 address selection .. ... 38
IEEE 488 functions ........... 59
Installation .................. 14
Setdatabits ................ 39
Setparitybit ................ 39
Setstopbits ................ 40
Set transmission speed . ....... 39

Internal Resistance

Increase foroutput . .......... 57
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Measuring procedure . ............. 7
Memory structure
Overview ................... 89
Menu
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MINMAX memory
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Abbreviation ............. ... 58
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List of setting commands ... ... 83
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Numeric parameters .......... 58
Overview according to application 59
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Syntax . ... 58
Termination . ................ 59
Text parameters ............. 58
Output current
Measured value
Analog interface . ......... 51
Display ................. 24
PCquery ............... 67
Setpoint
FromPC ............... 67
Manual . ................ 22
Via analog Interface ... .... 50
Setting limit
FromPC ............... 66
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Output power
Display ...t 24
PCquery ................... 70
Output switching status
Response after power on
FromPC ............... 70
Manual . ................ 27
Switch / query
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Output voltage
Auto-sensingmode . .......... 49
Measured value
Analog interface . ......... 51
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Via analog Interface ....... 50
Setting limit
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Manual . ................ 23
Overcurrent protection
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Device clear function . ......... 64
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9 Order Information

Type Description Article Number

62 N 52 RU 50 P SSP-KONSTANTER 1000-52 K345A

62N80RU125P SSP-KONSTANTER 500-80 K341A

62N80RU25P SSP-KONSTANTER 1000-80 K343A

|EEE 488/ Option for SSP 62N/64N-BZ3 K382A

RS 232 interface

RS 232 interface Option for SSP-62/64N-BZ3 K383A

Mounting

Description Note Article No.

RS 232 bus cable, 2 m For connecting a device to an RS 232 GTZ3241
interface (extension cable, 000R0001

9-pin socket / 9-pin plug connector)

Edited in Germany e Subject to change without notice ® A pdf version is available on the Internet

GOSSEN METRAWATT
Phone +49 911 8602-111
GMC-I Messtechnik GmbH Fax  +49 911 8602-777
Sldwestpark 15 E-Mail info@gossenmetrawatt.com

90449 Nurnberg ® Germany www.gossenmetrawatt.com

10 Repair and Replacement Parts Service,
Calibration Center* and
Rental Instrument Service

If required please contact:

GMC-I Service GmbH

Service Center

Beuthener Str. 41

90471 Nurnberg, Germany

Phone +49911817718-0

Fax +49 911 817718-253

E-mail service@gossenmetrawatt.com

This address is only valid in Germany.
Please contact our representatives or subsidiaries for service in
other countries.

* DAKKS calibration laboratory for electrical quantities,
D-K-15080-01-01, accredited per DIN EN ISO/IEC 17025

Accredited quantities: direct voltage, direct current value, direct current resistance,
alternating voltage, alternating current value, AC active power, AC apparent power,
DC power, capacitance, frequency and temperature

Competent Partner

GMC-I Messtechnik GmbH is certified in accordance with

DIN EN ISO 9001.

Our DAKKS calibration laboratory is accredited by the Deutsche
Akkreditierungsstelle GmbH (national accreditation body for the
Federal Republic of Germany) under registration number D-K-
15080-01-01 in accordance with DIN EN ISO/IEC 17025.

We offer a complete range of expertise in the field of metrology:
from test reports and factory calibration certificates right on up to
DAKKS calibration certificates.

Our spectrum of offerings is rounded out with free test equipment
management.

An on-site DAKKS calibration station is an integral part of our service
department. If errors are discovered during calibration, our spe-
cialized personnel are capable of completing repairs using original
replacement parts.

As a full service calibration laboratory, we can calibrate instru-
ments from other manufacturers as well.

11 Product Support

If required please contact:

GMC-I Messtechnik GmbH

Product Support Hotline

Phone +49 911 8602-0

Fax +49 911 8602-709

E-mail support@gossenmetrawatt.com
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