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WARRANTY

Avtech Electrosystems Ltd. warrants products of its manufacture to be free from defects
in material and workmanship under conditions of normal use. If, within one year after
delivery to the original owner, and after prepaid return by the original owner, this Avtech
product is found to be defective, Avtech shall at its option repair or replace said
defective item. This warranty does not apply to units which have been dissembled,
modified or subjected to conditions exceeding the applicable specifications or ratings.
This warranty is the extent of the obligation assumed by Avtech with respect to this
product and no other warranty or guarantee is either expressed or implied.

TECHNICAL SUPPORT

Phone: 613-226-5772 or 1-800-265-6681
Fax: 613-226-2802 or 1-800-561-1970

E-mail: info@avtechpulse.com
World Wide Web: hitp://www.avtechpulse.com
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INTRODUCTION

The Model AVO-8D-C-M-OP1B-OPWRA pulse generator is designed for pulsing laser
diode and other low impedance loads (R, > 0.16Q) with rectangular pulses as high as

300 Amperes (or 50 Volts), pulse widths from 10 us to 1 ms, and average output power
to 4500 Watts.

The Model AVO-8D-C-M-OP1B-OPWRA pulse generator is a voltage pulser. The

current amplitude is determined by Ohm’s Law. That is, the current is the output voltage
divided by the load resistance.

The AVO-8D-C-M-OP1B-OPWRA system consists of an instrument mainframe, an
output module (the AVO-8D-OPWRA-PG) which connects to the mainframe via a 4 foot
long detachable cable and a user-supplied high-current DC lab power supply. The load
is connected to 2 cm x 4 cm copper bus bars. Output pulse amplitude control is
achieved by means of the user-supplied high current DC lab power supply which
provides the prime power to the output module (see diagram below). The output
module acts as a high-efficiency, high-speed switch which connects the lab power
supply to the load during the output pulse duration. The output pulse voltage amplitude
is approximately equal to the lab power supply voltage less about one Volt. The lab
power supply must be capable of supplying the average value (i.e. I,;) of the peak
current supplied to the load (loyr). Inc, lour, pulse width (PW) and pulse period (T) are
related as shown in the diagram. It is essential that a low-inductance current-limiting
resistor (R) be added in series with the diode being tested. See the “Basic Test
Arrangement” section for details.
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e | vour | +
9 pin connector 9 pin c X GND k= _VDIODE




The AVO-8D-C-M-OP1B-OPWRA includes provision for water-cooling, which may be
necessary at high duty cycles (i.e., >10%).

Protective circuits monitor the lab power supply voltage level and the output module
temperature and will automatically disable the triggering of the output stage if either the
applied voltage or temperature exceed rated values.

A monitor output is available which provides an attenuated coincident replica of the
main output current pulse. The front-panel display also shows the measured current
amplitude. This displayed measurement loses accuracy for pulse widths below 30pus.



SPECIFICATIONS

Model: AVO-8D-C-M-OP1B-OPWRA

Amplitude: 0 to +300 Amperes,
(0 to +50 Volts to
R, 2 0.16 Ohms)

Pulse width: 10usto1ms

Rise time: <5us

Fall time: <5us

PRF: 0.1 Hz to 1 kHz

Max. duty cycle: 30%

Output impedance: <0.01 Ohms

Max. average 90 Amperes

output current:

Propagation delay:

<100 ns (Ext trig in to pulse out)

Jitter:

+ 500 ps (Ext trig in to pulse out)

Trigger required:

Internal Mode: +5 Volt, 50 ns or wider (TTL)
External Mode: +5 Volt, PW,, = PW,,; (TTL)

Monitor output:

Provides an attenuated coincident replica of the main output
current pulse

Sync delay: Sync out to pulse out: Variable 0 to + 20 ms
Sync output: + 5 Volts, 200 ns, will drive 50 Ohm loads
Connectors: Out: Two 0.15 cm x 2.0 cm x 4.0 cm copper strips (bolt
connection)
Trig: BNC, Sync (-C only): BNC, Monitor: BNC,
DC Power: 100 Amp SUPERCON connectors (included)
Power, DC: 0 to 55V, 90 Amp max
Power, AC: 120/240 Volts (switchable) 50 - 60 Hz
Dimensions: Mainframe: 102 mm x 203 mm x 305 mm (4" x 8" x 12")
(HxWx D) Output module:
162 mm x 229 mm x 305 mm
(6"x 9" x12")

Chassis material: anodized aluminum, with blue plastic trim
Mounting: Any
Temperature +10°to +40°C

range:




INSTALLATION

VISUAL CHECK

After unpacking the instrument mainframe and the output module, examine to ensure
that they have not been damaged in shipment. Visually inspect all connectors, knobs,
liquid crystal displays (LCDs), and the handles. Confirm that a power cord and two
instrumentation manuals (this manual and the “OP1B Interface Programming Manual”)
are with the instrument. If the instrument has been damaged, file a claim immediately
with the company that transported the instrument.

PLUGGING IN THE INSTRUMENT

Examine the rear of the instrument. There will be a male power receptacle, a fuse
holder and the edge of the power selector card visible. Confirm that the power selector
is in the correct orientation - it should be marked either 120 or 240, indicating whether it
expects 120V AC or 240V AC. If it is not set for the proper voltage, remove the fuse and
then grasp the card with a pair of pliers and remove it. Rotate horizontally through 180
degrees. Reinstall the card and the correct fuse. In the 120V setting, a 1.0A slow blow
fuse is required. In the 240V setting, a 1/2A siow blow fuse is required.

Note: For first-time operation, rotate the “Contrast’ knob on the front-panel fully
clockwise.



FRONT PANEL CONTROLS
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. POWER Switch. The POWER push button switch applies AC prime power to the
primaries of the transformer, turning the instrument on. The push button lamp (#382
type) is connected to the +15V DC supply.

. OVERLOAD. An protective circuit controls the front panel overload light. This
indicator will light if:

The instrument becomes excessively hot
The applied DC voltage exceeds 55V
The applied DC voltage is negative

The overload light may illuminate briefly when the AC power is first applied. If this
indicator lights at any other time, the instrument should be turned off until the cause
of the overload has been identified and corrected.

. OUT CONNECTOR. This is a multi-pin connector which attaches the 4-foot-long, 9-
pin cable from the pulse generator module to the mainframe.

. SYNC OUT. This connector supplies a SYNC output that can be used to trigger
other equipment, particularly oscilloscopes. This signal leads, or lags, the main
output by a duration set by the "DELAY" controls and has an approximate amplitude
of +3 Volts to R, > 1K with a pulse width of approximately 200 ns.




5. KEYPAD.

Control Name Function

MOVE This moves the arrow pointer on the display.

CHANGE This is used to enter the submenu, or to select the operating
mode, pointed to by the arrow pointer.

x10 If one of the adjustable numeric parameters is displayed, this
increases the setting by a factor of ten.

+10 If one of the adjustable numeric parameters is displayed, this
decreases the setting by a factor of ten.

+/- If one of the adjustable numeric parameters is displayed, and
this parameter can be both positive or negative, this changes
the sign of the parameter.

EXTRA FINE | This changes the step size of the ADJUST knob. In the extra-
fine mode, the step size is twenty times finer than in the normal
mode. This button switches between the two step sizes.

ADJUST This large knob adjusts the value of any displayed numeric
adjustable values, such as frequency, pulse width, etc. The
adjust step size is set by the "EXTRA FINE" button.

When the main menu is displayed, this knob can be used to
move the arrow pointer.

CONTRAST This adjusts the contrast of the display. Maximum contrast
occurs when the knob is rotated fully clockwise.

6. LIQUID CRYSTAL DISPLAY (LCD). This LCD is used in conjunction with the

keypad to change the instrument settings. Normally, the main menu is displayed,
which lists the key adjustable parameters and their current values. The “OP1B
Interface Programming Manual” describes the menus and submenus in detail.
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REAR PANEL CONTROLS

/—ED

. AC POWER INPUT. A three-pronged recessed male connector is provided on the
back panel for AC power connection to the instrument. Also contained in this
assembly is a 1.0A slow blow fuse and a removable card that can be removed and
repositioned to switch between 120V AC in and 240V AC in.

. GATE. This TTL-level (0 and +5V) logic input can be used to gate the triggering of
the instrument. This input can be either active high or active low, depending on the
front panel settings or programming commands. (The instrument triggers normally
when this input is unconnected).

. TRIG. This TTL-level (0 and +5V) logic input can be used to trigger the instrument, if
the instrument is set to triggering externally. The instrument triggers on the rising
edge of this input.

. M. This is the current monitor output. This output provides a voitage waveform that
is proportional to the current waveform on the main output. The monitor relationship
is: VMmon = 0.01Q x lgyT, for a load of > 1 kQ. (The monitor output can also drive a
50Q load, but the output voltage will be reduced by a factor of two. This output is
short-circuit protected.) The rising and falling edges of the monitor waveform may
show substantial voltages spikes caused by the inductance of the current sensing
element. These spikes are artefacts of the measurement process and are not
present in the actual current output waveform.

. GPIB Connector. A standard GPIB cable can be attached to this connector to allow
the instrument to be computer-controlled. See the “OP1B Interface Programming
Manual” for more details on GPIB control.

. RS-232 Connector. A standard serial cable with a 25-pin male connector can be
attached to this connector to allow the instrument to be computer-controlled. See
the “OP1B Interface Programming Manual” for more details on RS-232 control.



GENERAL INFORMATION

BASIC TEST ARRANGEMENT

USER-SUPPLIED
LAB POWER SUPPLY

0TO+51V +

90 AMP MAX

.||—

110/220V
50-60 Hz

= m—

AVO-8D-C-M-OP1B-OPWRA
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9 pin connector GND

D.UT.
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R=0.1Q
(4500 Watts)

3

OSCILLOSCOPE

CHANNEL A

%' PROBE ll

CHANNEL B

EXT TRIG

The equipment should be connected in the general fashion shown above.

The output module should always be connected to the mainframe BEFORE power is
applied. The current monitor will not work properly otherwise.

The user supplied lab power supply attaches to the -PG output module via the red and
black SUPERCON connectors which are supplied. The positive terminal of the power

supply is to be connected to the RED SUPERCON connector on the -PG module. The
negative terminal on the lab power supply is to be connected to ground and to the
BLACK SUPERCON connector on the -PG module.

The output terminals of the pulse generator module consists of the 1.5 x 4.0 cm copper
bus bars protruding from the end of the -PG modules. The load may be bolted to the
output bus bars using 10-32 bolts.

It is essential that a low-inductance current limiting resistor (see Appendix A for possible

suppliers) be placed in series with the laser diode load, particularly if the diode has a
low series resistance and “on” voltage (< 2.5V). This is necessary because the driver is
a pulsed voltage source and with a highly nonlinear load such as a laser diode it will be
extremely difficult to control and limit the load current without a fixed series resistance.

The series load resistor can be as large as 0.1Q but with that the power dissipated by

the resistor may be as high as 4.5 kW (depending on the voltage and duty cycle). It
may be necessary to water-cool the resistor. The power dissipated in the resistor is

given by
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PW
P=12xRx—,
T

where “I" is the current, “R” is the resistance, “PW’ is the pulse width, and “T" is the
pulse period (1/frequency).

The output module should be water-cooled for duty cycles greater than 10%.

BASIC PULSE CONTROL

This instrument can be triggered by its own internal clock or by an external TTL trigger
signal. In either case, three output channels respond to the trigger: OUT, SYNC, and M.
The OUT channel is the signal that is applied to the device under test. Its amplitude and
pulse width are variable. The SYNC pulse is a fixed-width TTL-level reference pulse
used to trigger oscilloscopes or other measurement systems. When the delay is set to a
positive value the SYNC pulse precedes the OUT pulse. The M (Monitor) output is a
voltage waveform that is proportional to the current waveform on OUT.

ViMon = 0.01Q x lgyT, for a monitor load of > 1 kQ. (The rising and falling edges of the
monitor waveform may show substantial voitages spikes caused by the inductance of
the current sensing element. These spikes are artefacts of the measurement process
and are not present in the actual current output waveform.)

These pulses are illustrated below:

200ns

SYNC OUT || 2, FIXED
DELAY PW
> > AMPLITUDE IS DETERMINED
BY USER-SUPPLIED LAB
POWER SUPPLY SETTING
ouT (MAXIMUM 55V, OR 300AMPS)
DELAY PW

N

M |\—| L VMON = 0.01Q x louT

Figure 4 - Basic Output Pulses
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The delay, pulse width, and frequency (when in the internal mode), of the OUT pulse
can be varied with front panel controls or via the GPIB or RS-232 computer interfaces.

The amplitude of the OUT pulse is controlled by the amplitude of the DC potential

supplied to the SUPERCON connectors on the PG module. CAUTION!! DO NOT
EXCEED 55 VDC.

MONITOR CIRCUIT

As noted in the previous section, a current monitor output is available. The current
monitor output also measures amplitude of the most recent pulse, in amperes, and
displays it on the front panel LCD. The value can also be read via the computer
interface. The accuracy of the measurement decreases for pulse widths below 30 ps.
(The measurement on the LCD is marked with an asterisk when its accuracy is
degraded due to the narrow pulse width). The rising and falling edges of the monitor
waveform may show substantial voltages spikes caused by the inductance of the
current sensing element. These spikes are artefacts of the measurement process and
are not present in the actual current output waveform.

The output module should always be connected to the mainframe BEFORE power is
applied. The current monitor will not work properly otherwise.

TRIGGER MODES

This instrument has four trigger modes:

¢ Internal Trigger: the instrument controls the trigger frequency, and generates the
clock internally.

e External Trigger: the instrument is triggered by an external TTL-level clock on the
back-panel TRIG connector.

e Manual Trigger: the instrument is triggered by the front-panel “SINGLE PULSE”
pushbutton.

e Hold Trigger: the instrument is set to not trigger at all.
These modes can be selected using the front panel trigger menu, or by using the

appropriate programming commands. (See the “OP1B Interface Programming Manual”
for more details.)
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PULSE WIDTH MODES
This instrument has two pulse width modes:
¢ Normal: the instrument controls the output pulse width.

o PW,=PW,,: the output pulse width equals the pulse width of the trigger signal on
the “TRIG” connector. The instrument must be in the external trigger mode.

These modes can be selected using the front panel pulse width menu, or by using the

appropriate programming commands. (See the “OP1B Interface Programming Manual”
for more details.)

GATING MODES

Triggering can be suppressed by a TTL-level signal on the rear-panel GATE connector.
The instrument can be set to stop triggering when this input high or low, using the front-
panel gate menu or the appropriate programming commands. This input can also be
set to act synchronously or asynchronously. When set to asynchronous mode, the
GATE will disable the output immediately. Output pulses may be truncated. When set to
synchronous mode, the output will complete the full pulse width if the output is high,

and then stop triggering. No pulses are truncated in this mode.

PROTECTION AGAINST INCORRECT USAGE

To avoid damaging the instrument, observe these rules:

Never let the lab power supply voltage exceed 55V
Never let the duty cycle exceed 30%

Never let the peak output current exceed 300A
Never let the average output current exceed 90A
At high duty cycles (>10%), use water-cooling

This pulse generator incorporates several features to protect against improper use. An
protective circuit controls the front panel overload light and an internal buzzer. This
indicator will light and the buzzer will sound if:

¢ The instrument becomes excessively hot
o The applied DC voltage exceeds 55V
¢ The applied DC voltage is negative

In these situations, triggering will be disabled.
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The overload light may illuminate briefly when the AC power is first applied. If this
indicator lights at any other time, the instrument should be turned off until the cause of
the overload has been identified and corrected.

WATER COOLING

The output module has provision for water cooling. This cooling is necessary at high
duty cycles (i.e. >10%). The water requirement is approximately 5 litres/minute. If water
cooling is not used, or if the water supply fails, the instrument will heat up until the

automatic temperature-protection circuitry trips and disables the output until it has
cooled.

TOP AND BOTTOM COVER REMOVAL

The top cover of the instrument may be removed by removing the four Phillips screws
on the top panel. With these four screws removed, the top panel may be slid off by
pulling it towards the rear. The bottom panel may be similarly removed.

RACK MOUNTING

A rack mounting kit is available. The -R5 rack mount kit may be installed after first
removing the one Phillips screw on the side panel adjacent to the front handle.
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START-UP CHECK-LIST FOR LOCAL CONTROL

The instruction manual has been studied thoroughly.

The “Local Control” section of the “OP1B Interface Programming Manual” has
been studied thoroughly.

The -PG module is connected to the mainframe as shown in the “Basic Test
Arrangement” section. (The output module should always be connected to the
mainframe BEFORE power is applied. The current monitor will not work properly
otherwise.)

If the duty cycle is to exceed 10%, the water-cooling provisions of the output
module should be used. A flow rate of 5 litres/minutes should be sufficient to cool
the module.

The load is connected to the output module. If the load is a diode, the anode of
the load is connected to the OUT terminal. Note that with a diode load, a low-
inductance current limiting high power resistor must be placed in series with the
diode to help limit the peak current. For initial testing, it is recommended that a

resistive load be used. Factory tests are conducted using a 0.1 Ohm 4000 Watt
resistive load.

The user-supplied lab power supply is connected with the positive terminal
connected to the red SUPERCON on the PG module and the negative terminal
connected to the black SUPERCON. The negative terminal is grounded. The
power supply potential is set to zero.

Turn on the prime power to the mainframe. The LCD will briefly display the
message, “Nulling Current Monitor ....", and the main menu will appear. (If nothing
appears, rotate the CONTRAST knob fully clockwise.)

The arrow pointer should be pointing at the frequency menu item. If it is not, press
the MOVE button until it is.

Press the CHANGE button. The frequency submenu will appear. Rotate the
ADJUST knob until the frequency is set at the desired setting. The arrow pointer
should be pointing at the “Internal” choice. If it is not, press MOVE until it is.

Press CHANGE to return to the main menu.

Press the MOVE button to move the arrow pointer to the pulse width menu item.
Press CHANGE to bring up the pulse width submenu, and rotate the ADJUST
knob until the pulse width is set at the desired setting. The arrow pointer should
be pointing at the “Normal” choice. If it is not, press MOVE until it is. Press
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CHANGE to return to the main menu.

Press the MOVE button to move the arrow pointer to the pulse width menu item.
Press CHANGE to bring up the pulse width submenu, and rotate the ADJUST
knob until the pulse width is set at the desired setting. The arrow pointer should
be pointing at the “Normal” choice. If it is not, press MOVE until it is. Press
CHANGE to return to the main menu.

Connect the rear panel M output to the scope (1 VOLT/DIV) and connect the
TRIG out to the scope time base. The scope time base should be triggering.

Press the MOVE button to move the arrow pointer is pointing at the output item.
Press CHANGE to bring up the output submenu. The arrow pointer should be
initially be pointing at the “Output Off’ choice. Press MOVE so that the arrow
pointer is pointing at the “Output On” choice. (The mainframe is now supplying a
trigger to the output module.) Press CHANGE to return to the main menu.

Connect a scope probe across the resistive test load and apply prime power to
the lab power supply (after first ensuring that the output amplitude is set to zero).

Gradually increase the output amplitude on the lab power supply and observe the
waveforms on the scope and the DC current level on the DC power supply. A
rectangular puise should appear on the scope (for both the load voltage and
monitor channels) and the amplitude should increase as the amplitude control on
the mainframe is rotated clockwise. At the same time, the average current
supplied by the DC supply will increase. (The rising and falling edges of the
monitor waveform may show substantial voltages spikes caused by the
inductance of the current sensing element. These spikes are artefacts of the
measurement process and are not present in the actual current output waveform.)

Observe the pulse width and pulse period on the scope and confirm that the duty
cycle does not exceed 30% and that the peak current does not exceed 300 Amps
(i.e. 3 Volts out from the monitor output).

Observe the DC current supplied by the DC supply and ensure that the average
current does not exceed 90 Amperes.

Adjust pulse width, pulse period (i.e. PRF) and amplitude to obtain the desired
settings.

If additional assistance is required:

Tel: (613) 226-5772, Fax: (613) 226-2802
Email: info@avtechpulse.com



18

PROGRAMMING YOUR PULSE GENERATOR

KEY PROGRAMMING COMMANDS

The “OP1B Interface Programming Manual” describes in detail how connect the pulse
generator to your computer, and the programming commands themselves. A large
number of commands are available; however, normally you will only need a few of
these. Here is a basic sample sequence of commands that might be sent to the
instrument after power-up:

trigger:source internal
frequency 100 Hz
pulse:width 100 us
delay 30 us

output on
measure:amplitude?

(selects internal triggering)

(sets the frequency to 100 Hz)

(sets the pulse width to 100 us)

(sets the delay to 30 us)

(turns on the output)

(this returns the current amplitude, in amperes,
as measured by the monitor circuit)

These commands will satisfy 90% of your programming needs.

ALL PROGRAMMING COMMANDS

For more advanced programmers, a complete list of the available commands is given
below. These commands are described in detail in the “OP1B Interface Programming
Manual’. (Note: this manual also includes some commands that are not implemented in
this instrument. They can be ignored.)

Keyword Parameter Notes
LOCAL
MEASure:
:AMPLitude? [query only]
OUTPut:
[STATe] <boolean value>
:PROTection
:TRIPped? [query only]
REMOTE
[SOURCce}:
:FREQuency
[:CW | FIXed] <numeric value>
[SOURCce]:
:PULSe
:PERiod <numeric value>
‘WIDTh <numeric value>
:DCYCle <numeric value>
:HOLD WIDTh | DCYCle
:DELay <numeric value>



:GATE
‘TYPE
:LEVel
STATUS:

:OPERation
[EVEN(]?
:CONDition?
:ENABle

:QUEStionable
[EVEN]}?
:CONDition?
:ENABle

SYSTem:
:COMMunicate
:GPIB
:ADDRess
:SERial
:CONTrol
‘RTS
:[RECeive]
:BAUD
:BITS
:ECHO
:PARity

[TYPE]

:SBITS
:ERRor
INEXT]?
:COUNT?
‘VERSion?
TRIGger:
:SOURce
*CLS
*ESE
*ESR?
*IDN?
*OPC
*SAV
*RCL
*RST
*SRE
*STB?
*TST?
*WAI

ASYNC | SYNC
High | LOw

<numeric value>

<numeric value>

<numeric value>

ON | IBFull | RFR

[query only, always returns "0"]
[query only, always returns "0"]
[implemented but not useful]

[query only, always returns "0")
[query only, always returns "0"]
[implemented but not useful]

1200 | 2400 | 4800 | 9600

7|8
<boolean value>

EVEN | ODD | NONE

112

[query only]
[query only]
[query only]

INTernal | EXTernal | MANual | HOLD | IMMediate

<numeric value>

0112
0[1]2

<numeric value>

[no query form]

[query only]
[query only]

[no query form]
[no query form]
[no query form]

[query only]

(query only]
[no query form]

19



PERFORMANCE CHECK SHEET
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APPENDIX A - LOW-VALUE, LOW-INDUCTANCE, HIGH-POWER RESISTORS

SUPPLIERS

Isotek Corp.

435 Wilbur Ave., Swansea, MA 02777 USA
Phone: 508-673-2900

Fax: 508-676-0885

Internet: http://www.isotekcorp.com

An Isotek RTO-B-R001-2.0 resistor is used as the current monitor sensor in this
instrument.

Vishay Electronic Components (Various subsidiaries)
http://www.vishay.com/
See attached information

21



ISA-PLAN Products Page 1 of 3
.x/.. D B
1sorex ISA-PLAN® Current Sensing Resistors
P.C.B. Mount » To download information for a specific product,
click on its image.
Model Description Resistance | Tolerance TCR Rated Power @ 70°C
t 0 [%] | ppm/K W]
A-N (Kelvin) 4-terminal resistor 0.001-100 0.1/0.5/1 <10 1
C-N 2 terminal resistor 0.010-100 1 <50 1
P.C.B. W/ Integral Heatsink r To download information for a specific product,
click on its image.
Model Description Resistance Tolerance TCR Rated Power @ 70°C
Q [%] ppm/K w1
A-H (Kelvin) 4-terminal resistor 0.001-100 0.1/0.5/1 <10 10
PBH 2-terminal resistor TO-247 0.002-100 1/5 <50 3/10*
PBV 4-terminal resistor 0.0005-1 0.5/1/5 <30 3/10*
PSB 2-terminal resistor TO-220 0.005-1 1/5 <50 10
*mounted on heat sink
Heat Sink Mountable P To download information for a specific product,
click on its image.
Model Description Resistance Tolerance TCR Rated Power @ 70°C
o %] | ppmK W]
high power precision resistor 0.0005-0.010 0.1 3/5/10 500
precision resistor 0.001-100 0.1/1 1-10 250
‘ . TO-2§8/SOT-227B (ISOTOP) 0.500-100 1/5 <50 50
O -
TO-238/SOT-227B (ISOTOP) 0.0002-0.470 1/5 <20 30
— BB w—wmmm——_—_———————————
Bus Bar Assembly » To download information for a specific product,
click on its image.
Model Description Resistance Tolerance TCR Rated Power @ 70°C
o Q 1%] ppm/K W]
PVG current sensing up to 100A 0.0002-0.010 0.5/1 <50 5/20 on bus bar assembly

http://www.isotekcorp.com/isatable.html
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. To download information for a specific product,
Wire Bondable & Surface Mount ’Plck on Its image.
Model[ "~ Description Resistance [Tolerance] TCR | Rated Power @ 70°
C
o Q — | %I | pemK W]
BVS BVS resistors 0.0003/.0005/.001/.002/.003 1/5 <30 3
PMA 4-terminal/surface mounting 0.002-1 1/5 <30 3
PMD 2-terminal/surface mounting 0.002-.500 1/5 <50 2
SMR 2-terminal resistor 0.005-4.7 0.5/1/5 <15 3
SMV 4-terminal resistor 0.001-1 0.5/1/5 <15 3
SMT 2-terminal resistor NEW!! 0.001-1 17215 <50 2
NEW!! 2512 Package
SMS 2 Terminal Resistor 0.005-1 17215 <50 1
. <50ppm/° ]
SMH NEW!! wire bgﬂggtl;l; :n DCB or IMS 1005-.500 12/5 c 3
: (20° - 60°)
PMB || wire bondable on DCB substrate-4 terminal 0.001-20 1/5 <30 20
PMU || wire bondable on DCB substrate-4 terminal 0.002-1 1/5 <30 3

*mounted on heat sink

: Isotek Voltmeter Shunts
“ and Milliohmmeters

Voltmeter Shunts and Milliohmmeters ’r To download information for a specific product,
ick on its image.
Model | Description Input Range Sensitivity Resistance Price
%] Q

CS-10 Voltmeter Current Shunt Oto I0A 10mV/A | 0.01+0.1% | $49.00
CS20 | Voltmeter Current Shunt 5Ato 20A SmV/A 0.005+0.1% | $56.00
CS-30 ] Voltmeter Current Shunt _ ' 10A to 30A ImV/A 0.001£0.1% | $64.00
Model " Description Accuracy Display Test Current | Price
M210 Milliohmmet::r +0.1% of range || 3% digit lcd 5mA max. $429.00

M210/9B M210/9B, Kelvin Probe & Clip Leads $68.00

To Inquire about a specific product, or if you would just like more information, please fill out the form provided. Thank you

http://www.isotekcorp.com/isatable.html 11/14/97
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If you have any questions, please email us at tekinfo@jisotekcorp.com or call (508) 673-2900.

http://www.isotekcorp.com/isatable.html 11/14/97
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Product |
Selection
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2.0

3.0

4.0

Power rating required—How much power will be dissipated?

Disposal of heat generated—What services are available to remove heat?
Forced air?

Mounting surface and hardware—What shock and vibration conditions dic-
tate standard or special mounting?

Resistance value and tolerance—The tolerance must be consistent with the
ability to measure. With specific electrical gauge points identified, two-terminal
devices can be toleranced to discriminate 0.001 ohms. Four-terminal devices
can be toleranced to discriminate down to 0.0001 ohms. Thus, a two-terminal
resistor of 0.1 ohms can be given a tolerance no tighter than + 1.0% (1.0% of
0.1 ohms = 0.001 ohms) while a four-terminal resistor can be given a toler-
ance as tight as £0.1% (0.1% of 0.1 ohms = 0.0001 ohms).

Current Rating—How much current is the sensor expected to handle?
Continuously? Pulsed? Distortion restricted?

Sensitivity—How much output signal is required per unit of current? (How
much pV or mV per ampere?) This sets the resistance value and the power

rating.

Resistance Value—The required sensor resistance is equal to the current rat-
ing times the sensitivity divided by the current rating or numerical equivalence
to the sensitivity, but in ohms.

Example: A 2A sensor with 100 mV/A sensitivity will have a full scale output of
0.2volts .*. R=E+1=0.2+2=0.1 ohms

Power Rating—The required power rating may be greater than the product
Emax Imax if the sensitivity must be the same following self-heating. A positive
TCR will cause the resistance value to increase along with the sensitivity. This
effect can be minimized by overspecifying the power rating or moving to a
lower TCR element.

Making use of the major headings, brief descriptions, and product photos on Pages 9
to 16, locate the device that satisties your present requirement. Refer to Page 17 for
sales information; obtain detailed specifications from the identified source.

See Page 17 for product ordering information.

@
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Shunts,
Low Ohms,

High Power
(100-1000wW)

These high power devices are exam-
ples of the range of capability avail-
able. More details are available from

the Applications Engineering Depart-
ments specified on Page 17. Your local :

representative will be happy to assist
with any inquiries.

Shunts,
Low Ohms,

Mid Power
(10-100W)

These mid power devices are exam-
ples of the range of capability avail-
able. (See comments under Shunts,
Low Ohms, High Power.) Some of
these shunts are suitable for precise
current sensing and should be con-
sidered when a power requirement
exists in addition to the precision
and stability of a current sensor. V4

Sfernice

5 Sizes

Part No: RSO

Length: 5.4-14.7"

Features: 160-1000w
068 min

180 ppm/'C

-55 t0 +450°C

Alma

6 Sizes

Part No: AHPX2
Length: 8.3" (211mm)
Features: 200-600W
R0025 min

-20 ppm/C

Gangable to 6

Dale

4 Sizes

Part No: HLZ

Length: 2-8.5"
Features: 35-300W RO5
min, 375°C rise
Over-load Protection

Alma

1 Size

Part No: AHP

Length: 8.3" (211mm)
Features: 100W

ROGS5 min, -20 ppm/C
Water Coofed

Dale

1 Size

Part No: SPR761A
Length: 3.5” (89mm)
Features: 100W
RO05 min +1%

Sfernice

10 Sizes

Part No: RSSD

Length: 1.3-14.8"
Features: 14-600W R10
min, 75 ppm/'C

-55 t0 +450°C

Dale

1 Size

Part No: SPR1002
Length: 4.5" (14mm)
Features: 450w

RO5 min, +1%
Liguid Cooled

Dale

1 Size

Part No: RH250-17
Length: 4.5" (114mm)
Features: 250W

RO5 min, 50 ppm/C
Air Cooled

l;P:ﬂnﬂo:sk‘;-lr’(z2
gth: 8.3" (211mm)
Features:

Same as AHP except

i TCR 15 ppm/C

20°Cto 75°C

Length: 5.1-7.6"

Features: 25-100W R00S
min, Sppm/C, 20-70°C.
0.6°C/watt Temp rise

Dale

1 Slze

Part No: SPR390
Length: 2.5" (64mm)
Features: 50W

ROO1 min £2%

™ Vishay-Mann
18ize
Part No: 59459

Length: 2° (51mm)
Features: 25W
' RO4 min +0.1%

Vlshagsulk
Metal® Resistors
4 Sizes

Part No: 301366
Length: 1.7° (43 min)
Features: 25W

Same as V3PR with cur-
rentand V leads

Alma

1 Size

ngth: 3.84" (100mm)
Features: 25W

R001 min. 5 ppmrC
Long-term Stability

See Page 17 for preduct ordering information.

Sfernice

4 Sizes

Part No: RH

Length: .64-1.97"
Features: 10-50W RO06
min

-55 10 +275°C

Wsha&ﬂulk
Metal® Resistors
4 Sizes

Part “0:1‘,;??43
Length: 1. mm)
Features: 25W

Low rcn'. Tight Tolerance
to £005%

Wsllagnulk
Metal® Resistors
1Size

Part No: 301021
Length: 2.5” (64mm)
Features: 25W

RO5 £1%. 10 ppmsC

Dale

1 Size

Part No: SPR439
Length: 1.5" (38mm)
Features: 25w

Flexible Leads

40
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Vishay Shunts
and Current |
Sensors Supply
Locatlons

' 1. ALMA COMPONENTS

Wound Wire, Trimmed Bars, Sheets
Wymondham, Norfolk

England NR 18 ORA

Phone (44) 953 602525

FAX (44) 953 604099

TLX 851-975105

2. DALE ELECTRONICS

Wound Wire, Cut Bars and Sheets*
2064 12th Avenue

Columbus, NE 68601

Phone (402) 563-6283

3. ELLIOTT/ JORDAN
Wound Wire, Cut Rod

P.0. Box 1090

Grand Junction, CO 81502
Phone (303) 242-0810
FAX (303) 242-5917

4. VISHAY - GEKA

Wound Wire, Thick Film*
Route de Tertre

44150 Ancenis, France
Phone (33) (1) 4655-9800

5. VISHAY-MANN

Wound Wire, Trimmed Sheets
Wymondham, Norfolk
England NR 18 ORA

Phone (44) 953 602525

FAX (44) 953 604099

TLX 851-975105

*Also available through:
DRALORIC ELECTRONIC GmbH
Benzstrasse 28

8039 Puchheim, Germany
Phone (49) 89-80960

6. OHMTEK

Thin Film, Thick Film, Bulk Metal® Foil
2160 Liberty Drive

Niagara Falls, NY 14304

Phone (716) 283-4025

FAX (716) 283-5932

7. SFERNICE

Wound Wire, Foil, Thin Film
199 Bivd. de la Madeleine
8.P. 17

06021 Nice Cedex, France
Phone (33) 93 446262

FAX (33) 93 829752

8. TECHNO

Thick Film

7803 Lemona Avenue
Van Nuys, CA 91405
Phone (818) 781-1642
FAX (818) 781-8647

9. ULTRONIX

Wound Wire, Cut Rod, Foil
P.0. Box 1090

Grand Junction, CO 81502
Phone (303) 242-0810
FAX (303) 242-5917 ’

10. VISHAY BULK METAL® RESISTORS
Bulk Metal® Foil

63 Lincoln Highway

Malvern, PA 19355

Phone (215) 644-1300

Sales FAX (215) 640-9081

FAX (215) 296-0657

TWX 510-668-5812

The products identified in this catalogue are keyed to the supply Iocatjons listed on
this page. For ease of ordering, contact your local Vishay representative or one of the

specific locations noted above.
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