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Proprietary Statement

The information contained in this publication is the proprietary property of Analogic
Corporation. This information has been prepared for the express purpose of assisting
operating and maintenance personnel in the efficient use of the instrument described
herein. Publication of this information does not convey any rights to reproduce it or to
use it for any purpose other than in connection with the installation, operation, and
maintenance of the equipment described herein.

© Analogic Corporation 1992, 1995, 1998,
All rights reserved.
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Warranty

Analogic warrants only to the original purchaser that this Series 2000 Electronic Load,
as purchased from Analogic or any of its distributors or dealers, will conform to the
written specification for a period of one year from the date of purchase. If the product
fails to conform to these warranties, Analogic, as its sole and exclusive liability hereun-
der, will repair or replace the product and/or its components within a reasonable period
of time if the product is returned to Analogic's facility at Peabody, MA, within the war-
ranty period as expressed above. These warranties are made upon the express condition
that: '

a. The purchaser promply notifies Analogic in writing of any non-conformity with the
above warranty including a detailed explanation of the alleged deficiencies.

b. The product is returned to Analogic at the buyer’s expense only after obtaining the
proper authorization from Analogic.

¢. When the product is returned for repair, a copy of the original bill of sale or invoice is
sent with the product.

d. In the opinion of Analogic upon inspection, the product has not been misused, altered,
or damaged due to abnormal handling and/or operation.

€. Repairs to the product and/or its components have not been made by anyone other
than Analogic or one of its authorized repair agents.

f. The product has not been modified, altered, or changed in any manner by anyone
other than Analogic or one of its authorized repair agents.

THIS WARRANTY EXCLUDES ALLL OTHER WARRANTIES, WHETHER
EXPRESSED OR IMPLIED, ORAL OR WRITTEN, INCLUDING WITHOUT
LIMITATION WARRANTIES OF MERCHANTABILITY AND/OR FITNESS
FOR A PARTICULAR PURPOSE. ANALOGIC WILL NOT BE LIABLE FOR
ANY INCIDENTAL OR CONSEQUENTIAL DAMAGES.

No term, condition, understanding or agreement purporting to modify the terms of this
warranty shall have any legal effect unless made in writing and signed by an authorized
officer of Analogic and the purchaser,
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Introduction and Overview

Description

Capabilities

Chapter 1
Introduction and Overview

The Model 2103A Electronic Load is a self-contained modular DC load which provides
a flexible cost effective solution for many power test applications. Combined with a pro-
grammable AC source and some supervisory software/PC computer, it becomes a
“mini-tester” for multiple output switching and linear power supplies. The 2103A con-
tains a sophisticated new control and measuring system which may be operated via the
front panel or reported over the GPIB bus with an optional IEEE-488 interface,
Available with 8 channels, this unit is an ideal solution for high volume burn-in applica-
tions. In addition to constant current and constant resistance modes of operation, the
2103 A has some dynamic capabilities.

‘The multi-channel electronic load unit is available with 8 channels. Each channel pro-
vides up to 30 amps, 250 watts with voltages ranging between 4 to 150 VDC and is
independently configurable. Two basic modes of operation are available on each chan-
nel: constant current and constant resistance. Load configuration options aliow the user
to define exactly what is needed for a particular test problem. Fox example, constant
current and constant resistance modes as well as external modulation are user selectable.

Channels may be paralleled to increase the current handling capability to 400 amps or
2000 watts per electronic load.

11
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Figure 1-1. Model 2103A System Block Diagram.
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Figure 1-2, Front Panel Keyboard.
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Electronic Load Key Definition Guide

The following is a list of each of the keys and their functions that appear on the front
panel of the Model 2103A Electronic Load system. In parentheses please note the key
number as it is referenced in Figure 1-2.

Select Keys
Key
Left arrow (4)

Right arrow {8)

Al (6)

Funetion

This key is used to ssiect different channels. Note that by
pressing this key the charnnel number as indicated by the
{EDs changes in descending order.

By pressing this key, the selected channel (indicated by
one of the sight LEDs in the channel group) will be
moved to the right.

This key has a number of different functions.

Pressing this key followed by any key from the MODE
Key group results in executing the respective command
for all channeis as follows:

[ALL}ICURRENT] — afl the channels will go into current
mode.

[ALL} [RESISTIVE] — ail the channels will go into resistive
mode.

[ALL][50% BELOW NOMINAL] - all the channels which
are in current mode will go 50% below nominal; the chan-
nels in resistive or external medulation mode will not be
affected.

[ALL)[EXT. MODULATION] -~ alt the channels will go into
externat modulation mode.

[ALL] {STAND BY] - all the channels will go into stand-by
except the channels in external modulation mode.

If the electronic load is in remote mode {GPIB mode)
pressing this key will put the system inte local mode.

Pressing this key followed by the “left arrow” key will indi-
cate the voltage for the selected channel on the 4 1/2
digit display. When the display is in voltage mode the
mode LED is blinking.

Pressing this key followed by the "right arrow” key will
indicate the current for the selected channel on the 4 1/2
digit display.

1-4
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Mode Keys
Key Function

Note: All MODE keys have a correspeonding MODE LED
that indicates the status of the mode. With the LED on,
that mode is activated.

Stand By (7} By pressing this key, the sslected channei wifl go into
stand-by mode. Continuously pressing this key switches
the load between the nominal current setting and zere
dynamically at a frequency of approximately 200 Hz.

Ext. Mod. (8

Y
)

50% Below (9) I in CURRENT mode, pressing this key results in the
vajue of current sefting to change to 50% of its norninal
vaiue. Continuously pressing this key switches the load
betwsen the nominal current setling and 50% of this
vaiue dynamicaily at a frequency of approximately

Prassing this key enables the external modulation input.

200 Hz,

Resistive (10) Pressing this key activates the RESISTIVE mode of oper-
ation.

Current {11} Pressing this key activates the CURRENT mode of oper-
ation.

Channel Keys

Key Function

Down arrow (12) Prassing this key, the value for current or resistance for

the respective channel may be decremented.

Up arrow (13} Pressing this key, the value of current or resistance for
the respective channsl may be incremented.

Channel LEDs (2)

There are eight LEDs numbered from 1 to 8 indicating which channel is selected.
Selecting a particular channel activates the voltage or curtent measurement for that
channel (using the 4 1/2 digit display); it also enables the user to change the mode of
operation using the MODE keys.

Alarm LEDs (15)

Every channel has an alarm LED which will blink if an alarm condition occurs {over-
power, over-voltage, over-current, over-temperature).

Bar Graphs LEDs (14)

There is a 10 LED bar graph indicator for every channet indicating the setting point for a
respective channel.

-5



Product Specifications

Chapter 2
Product Specifications

The following are the specifications for the multi-channel electronic load:

Dimensions and Weight:

Height: 8.72 in.
Width: 19.00 in.
Depth: 20,60 in.
Weight: 38 Ibs.

Operating Conditions for any Single Channel

Operating Voltage: 4.0V (a1 50A*) to 150 VDC
*derated current can be obtained at lower operating
voltages. (See Figure 2-1)

Maximum Operating Current: 50A

Maximum Operating Power: 250 watts (See Figure 2-2)

Current Mode
Range: 0.5 ~ 50,0 amps*
Resolution: i0.0 mA
Accuracy: (0.2% ES., £75 mA
*usable range — range minimum is 0.0 amps =100 mA
Resistive Mode

Resistive mode has four ranges depending on the output voltage of the unit under test.

Note: For good accuracy in Resistive Mode, the value of resistance in ohms should be
smaller than the value of voltage in volts,

Range 1

UUT Output Voltage: 40-140V

Resistance (ohms): 0.096 -4.8

Resolution (ohms): 0.096

Accuragy: %1.5% of setting, £0.096 ohms

2-1
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Range 2
UUT Output Voitage:

Resistance (ohms):
Resolution (ohms):

Accuracy:

Range 3
UUT Output Voitage:

Resistance (ohms):
Resolution (ohms):

Accuracy:

Range 4
UUT Output Voltage:

Resistance (ohms):
Resolution (ohms):

Accuracy:

Current Measurerment
Resolution:

Accuracy:
Linearity:
Temperature drift:
Self Calibration:
Update rate:

Voltage Measurement*

Resolution:
Accuracy:
Linearity:
Temperature drift:
Self Calibration:
Update rate:

4.0-500V
0.33-15
0.33

+1.5% of setting, (.33 ohms

100125V
0.75-30
0.75

+5% of setting, =0.75 ohms

10.0 - 150V
140
1

+5% of setting, =1.0 ohms

4 1/2 digits
+1% of setting, 10 mA
+1 display count

80 ppmv/°C

Offset and gain calibration once per second

50 ms

4 1/2 digits
+1% of setting, x10 mV
x1 display count

80 pprv/°C

Offset and gain calibration once per second

50 ms

* with remote sense lines connected (see Figure 1-2, rear panel)
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External Modulation Interface

Operation

Analog Meas.

Description

The external modulation feature of the Model 2103 A Electronic Load enables the user
to input waveforms or DC control voltages t control the load current. When the exter-
nal moduiation is used, the load acts as a transconductance (voltage to current) amplifier.
The load inputs remain floating and isolated even if more than one load section is con-
nected to the same external input.

Specifications
Number of External Inputs: 8

Current Ranges: (3 t0 50 amps
Input Voltage for

Full Scale Output: 5.0 volts
Bandwidth: ~3dB at 45 kHz

Connecting the Signal Source

The external signal source is interfaced to the Model 2103A Load on the rear panel.
There are 8 BNC connectors, labeled 1 to 8, one for each channel of the load. Use a
standard BNC cable to connect the load channel to the external signal source.

Programming the Model 2103A Load

To use the external modulation of a given load channel, select the channel using the left
arrow key, the right arrow key, or the ALL key and press “EXTERNAL MODULA-
TION” in the “MODE?” field. The “EXTERNAL MODULATION” LED will turn on
indicating that the channel is in external modulation mode. The voltage input is linearly
proportional to the loaded current.

Out

Description

The BNC connector on the rear panel of the unit is provided so that it supplies the user
with means of observing the waveforms for voltage and current in real time. The inter-
face is a standard BNC connector.

Specification
Current:
Range: 0 - 50.0 amps
56.0 amps = 1.875 volts 1%, =0.5 mV
Voltage:
Range: 0150 volts
150 volts = 5.18 volts +1%, =1 mV
Bandwidth: ~3 dB at 50 kHz
Probe: A high impedance probe should be used

2-3
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Operalion

The current or voltage wavetorms for a particular channel may be displayed using the

ANALOG MEAS OUT connector on the rear panel. This may be activated by selecting

the measurement function from the front panel or via the GPIB interface.
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Chapter 3
Installation

Figure 3-1 shows the rear panel of the Model 2103A Electronic Load. The following is a
detailed explanation of the different items on the rear panel and what their functions are,
as related to installation:

IEEE-488 (1) (optional}

Through this connector {(also referred to as GPIB) the Model 2103A Electronic Load
may be controlled via a computer if this option is installed. See Chapter 4, Remote
Operation for more detail.

IEEE-488 Address Switch Setting (2) (optional)

‘The Model 2103 A Electronic Load system can be programmable via the IEEE-488 bus.
In order to set the IEEE-488 address, a dip switch located on the rear panel is used.
[EEE-488 addresses range from 1 to 30. They are set using binary format where UP or
{1} is TRUE and DOWN or (0) is FALSE. The factory default setting is 20. See Figure
below. In order to change the IEFE-488 address, turn off the Model 2103A Electronic
Load system, set the switch settings for the new address, and then turn the power on.
This will reinitialize the load to the new IEEE-488 address.

Factory Default Setting (16 + 4 = 20)

t 2 3 4 5 8 7
ON L ] [ ]
OFF @ ® ® ® 9
External Modulation (4)

(See the description under the “Specification” section.)

Analog Meas. Out (5}
(See the description under the “Specification” section.)

Load Interface (6) and Remote Sense (7)

The following is a kst of the pin-out connectors for the load interface connector. See
Figure 3-2 for physical ocations. For load pins (i.e., pins Al through H2} 10 gauge
cabie is recommended.
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2 Pin Load Connector 17 Pin Sense Connector

Pin Function Pin Function

Al Load #1 (+} 1 Load #1 {+} Vokage Senge
A2 Load #1 (-} 2 Load #1 (-) Voltage Sense
B1 Load #2 (+) 3 Load #2 (+) Voltage Sense
B2 Load #2 {-} 4 lLoad #2 (-) Voltage Sense
Ct Load #3 {+) 5 Load #3 (+) Voltage Sense
c2 Load #3 {—} 8 Load #3 (=) Voltage Sense
(W3] lLoad #4 {+) 7 Load #4 (+) Voitage Sense
D2 Load #4 () 8 Load #4 (-} Voltage Sense
E1 Load #5 (+) 9 Load #5 {+} Voltage Sense
E2 Load #5 (-) 10 Load #5 (-} Voltage Sense
F1 Load #6 (+} 12 Load #6 {+) Voltage Sanse
F2 Load #6 (-) 13 Load #6 {~) Voltage Senss
Gt Load 47 (+) 14 Load #7 {+) Voltage Sense
Gz Load #7 (-) 15 Load #7 {~) Voltage Sense
H1 Load #B (+) 16 Load #8 {+) Vcltage Sense
H2 Load #8 (—} 17 Load #8 (~) Voltage Sense
Note: Pin 11 is not used.

Input Power Connector (8}
At least 300 VA of power is required. The Model 2103A Electronic Load may be con-
figured for 120 or 240 volt operation by simply switching the module referred to by (9)
in Figure 3-1.

Input Volitage Select Module (9)

As specified above, this module is used to switch from 120 volt input power mode to
240 volt.

Input Power Fuse (10)
A 5.0 amp fuse is recommended.
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Chapter 4
Operating Instructions

The Model 2103A Electronic Load accepts instructions locaily, from the front panel, or
remotely, over the optional IEEE-488 bus, to control and take measurements for each of
the 8 load sections in the unit.

Powering the Unit On and Off

IMPORTANT: Insure that no external voltages are applied to the Model 2103 A load
terminals when powering the unit on or off, Turning the Model 2103 A on or off

with external voltages applied to the load channels can cause permanent damage to the
instrument.

Local (Front Panel} vs. Remote (GPIB) Operation
Note: Square brackets [ ] indicate a command key on the front panel.

After power up the Flectronic Load is in Jocal mode with the front panel enabled. At
power up the default mode of operation is the “Current Mode.” All channels come up in
the “Standby” condition. Notice the LEDs for the “Current Mode™ and “Standby” are
on. With the GPIB option installed, sending a command over the GPIB bus results in the
unit to be operating in the REMOTE mode. All CHANNEL LEDs will be turned on
indicating that the unit is in REMOTE mode. The Electronic Load can be switched back
into ‘LLOCAL” mode by pressing the [ALL] key.

Selecting the Mode of Operation

Any load channel may operate in Constant Current or Constant Resistance mode. It may
also be in the ‘standby’ mode in which case it will be inactive. In addition the pro-
grammed current value may be set to 50% of its nominal value by pressing the ‘50%
below nominal’” key. Operating mode for a load channel can be selected in the following
mantier;

Select the desired load channel using the [left arrow], or [right arrow] keys in the
‘SELECT’ field. The corresponding LED in the ‘CHANNEL' field will be lit. The
LEDs in the *"MODE’ field indicate the channel status (i.e., if the channel is in ‘resistive’
mode, then the ‘resistive’ LED will be lit or if the channel is in ‘current’ and ‘50%
below nominal’ mode then the corresponding LEDs will be lit.) Note that th 4 1/2 digit
display indicates the measured current or voltage value for the selected channel.

Change the operating mode for the channel by pressing the desired key in ‘mode’ field.
The LEDs will indicate the new operating mode.

If it is desired to put all channels in a specific operating mode (for example all channels
in ‘standby’ mode), the [ALL] key may be used in the following manner:

Press the [ALL] key. All ‘channel’” LEDs will be lit.

Press the desired mode key {for example ‘CURRENT’). All channels will be in selected
mode.

4.1



Mode! 2103 User’s Manual

Setting Current or Resistance Value

4-2

The value for current or resistance may be set for every channel using the [up arrow] or
{down arrow] keys.

Setting the Value of Current in CURRENT Mode:

Pressing [UP] ({DOWNY) key will increment (decrement) the current value for the
respective channel with 10 mA of resolution. Setpoint for every channel is indicated by
a bar-graph indicator with a resolution of 5 amps. During incrementing (decrementing)
the current value, the LED for corresponding channel biinks.

Programming in Constant Resistance Mode:

To program the 2103 load in the resistance mode, the sense lines for each load channel
used have to be connected to the output of the UUT (Unit Under Test) being tested. This
also applies for when two or more channels are paraticled together.

To program a channel, press the down arrow key for that channel 10 increase the current
drawn by the output of the UUT being tested and press the up arrow key to decrease the
current draw by that output.

The panel display and the bar graph will always show the actual current being drawn by
the output of the UUT being tested but not the resistance.

As specified in Chapter Two (Specifications), there are four operating ranges in the
Resistive Mode depending on the UUT voltage. When in the Local Modeg, the reanges
are automatically selected as a function of UUT voltage. For example, if UUT voltage is
set at 5 volts, Range 1 will be selected and the value of the resistor may be increment-
ed/decremented with the Up/Down keys in 0.09682 increments. This resistor value will
be maintained over the specified voltage range (i.e., 414 voltsO. If the voltage were to
go beyond 14 volts, the range will automatically switch to Range 2 and the resistance
value will be set for the new range according to the following formula:

: old resistance
New resisiance = New range step * W
For example, if in Range 1 the resistance was at 0.288€2, and the voltage was increased
from 6 volts to 20 volts, the new resistor value will be:

0.288
0.33 WO.O% (.99 ohm

In the GPIB remote operation, the resistive ranges are established with the RRANGE
Command (See GPIB Commands) and are not changed as a result of voltage change.
The user, therefore, should change the range if the UUT voltage is expected to fall out of
range.

Current Measurement

Current measurement may be activated by pressing the [ALL] key followed by the [right
arrow] key. The instrument will display the current for the selected channel.
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Voltage Measurement

Voltage measuremmnent may be activated by pressing the [ALL] key followed by the [left
arrow] key. The instrument will display the voltage for the selected channel. The LEDs
on the ‘current’ or ‘resistive’ mode keys (depending on which one is selected) will blink
indicating that the voltage measurement (and not current measurement) is displayed.

When changing from voltage to current measurement or vice versa, allow a few seconds
for the new measurement value to stabilize.

Measurements of the same type are now faster than measurements of opposite type. For
example, if you need to measure voltage and current for all 8 channels, it's faster to read
all the voltages first and then read all the currents, rather than alternating voltage and
current. It takes longer to alternate because there is a delay involved when switching
from voltage to current mode within the panel meter on the front of the 2103,

Alarm Conditions

Over-voltage, over-current, over-power, or over-temperature conditions result in the
ALARM LED being on. The LED will remain on even if the alarm condition is
removed; the particular alarmed channel will go into the “Standby” mode. Pressing any
command key or sending an alarm command via GPIB will turn the LED off.

When an alarm occurs RNOMINAL and RRANGE now go to their default values,
RNOMINAL = 50 ohms and RRANGE = 4.

External Modulation

The external modulation inputs may be activated by pressing the [EXT.MOD.] key. The
corresponding LED will turn on indicating that the channel is in external modulation.
The user shall provide external modulation signal (from a signal generator — see chap-
ter 2 for electrical specifications) via corresponding BNC connector on rear panel. Note
that the same signal generator may be used for more than one channel; channel-to-chan-
nel isolation is provided internally. The [STANDBY] key will not turn the external mod-
ulation mode off. The [EXTERNAL MODULATION] key has 1o be pressed again to
turn the external modulation mode OFF. Note: the external modulation mode will not
work in the Remote { GPIB) Program Mode.

Dynamic Mode — Front Panel Access

Manual operation of the front panel keyboard allows the user to dynamically switch
50% of nominal current or 100% of nominal current at a fixed frequency of 200 Hz (fac-
tory selectable from 10 to 200 Hz by continually pressing the “50% below nominal” or
“Standby” keys). Slew rate is 5.0 amps/us typical.

Dynamic Mode — GPIB Interface

Each channel can be programmed with two current values from .5 to 50 amps. The
channel can be programmed with a switching frequency ranging between 10 Hz to
200 Hz, Slew rate is 5.0 amps/us typical.

Remote (GPIB) Operation

Remote operation of the Model 2103 A Electronic Load system requires a computer key-
board to input instructions or commands to the TEEE-488 bus. The bus will then transfer
this information to be carried out by the electronic load unit.

4.3
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By sending any of the following GPIB commands, the Electronic Load will automatical-
Iy go into the REMOTE mode. All CHANNEL LEDs will be turned on indicating that
the unit is in REMOTE mode,

The GPIB address setting switch is located on the rear panel (see Instailation, Chapter
Three).

The following are the IEEE commands for the Model 2103A Electronic Load unit:

Parameter Commands
Command Function

RRANGE n This command changes the resistive range of the selected load or
group and is dependent on the voltage at the output of the power sup-
ply. N is a range nurmber between 1 and 4.

Range Volts
1 414V
2 4 - 50V
3 10 - 125V
4 10 - 150V
IOFFSET n Multiply the nominal current of the seiected load{s) by n%
{where 0 <= n <= 88).
HNOMINAL n Set the nominal resistance to n ohms. Data format: X00xE+xx
INOMINAL n Set the nominal current to n amps. Data format; x. 00 E+xx
HIGH This command enables the static high level mode of the selected load
or group.
LOW This carnmand enables the static low level mode of the selected load or
group.
Measurement Commands
Command Functions
MV nnn Measure voltage of nnn ioad(s). nnn = single foad, e.x. 1 muttiple loads

separated by commas, e.x. 1,3,7 range of loads with endpeints sepa-
rated by .., ex. 3. . 7 combinations of the above Data is returned in the
format: X000 E-+0X. 00 E+xX, ete.

Minnn Measure the current of nnn load(s) nnn = single load, e.x. 1 muttiple
loads separated by commas, e.x. 1,3,7 range of toads with endpoints
separated by .., ex. 3. . 7 combinations of the above Data is returned
in tha format: X 00XE -+ X200 E+xX, etel

FASTV nnn Provides a very quick rough approximation to the actual voltage. The
measurement uses an 8-bit A/D converter, and its accuracy is not spec-
ffied. nnn is the same as for "MV and "ML”

Note: 1. the “MV™, “MI” or “FASTV" command is entered without a
load list, the measurements are petrformed on the currently
selected loads.




Operating Instructions

Command
IMODE
RMODE
LOAD nnn

DYNAMIC

COPY n,nnn

LOCAL,
STATIC
FREQn

Command
EXEC

CLEAR nnn
CLEARALL
STOP
STOPALL

Mode Commands
Function
Set selected load(s) to current mode
Set selected load(s) to resistive mode

This command selects an individual load or group for proegrameming or
measuring. NNN is the load or group.,

Note: For a range of loads enter two dots (. .) between two numbers to
indicate a continuous group and/or a comma { , ) to separate two
arbitrary loads or continuous group.

Example: LOAD 3. . 7 (continuous group)
LOAD 1,3,7 {(arbitrary group)
LOAD 1,3 .. 5,7 {combination group)

Set selected load(s) to dynamic current mode, oscillating between
INOMINAL and IOFFSET amps at FREQ Hz.

This cornmand copies the parameters of one Joad to another. N is the
source load and NNN is the destination load.

This commaind switches from remote mede to local mede,
Set selected load(s) to static current mode at INOMINAL amps.

Set oscillation frequency 1o n Hz for load{s) in dynamic current mode
(where 10 £ n £200).

Status Commands
Function

Aun the selected load(s} with programmed params. All other com-
mands require an EXEC to take effect,

Sets the selected channels to their default (power-on) settings.
Sets all channsls to their default {(power-on) settings.

Set the selected load(s) to standby modes.

Set alf lead(s) to standby mode.
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4-6

Command
STATUS n

ALARM

VERSION

Miscellaneous Commands
Function

Send parameters from selected load(s) to controfler,

Format of return string:

<[ OAD=x: INOMINAL=x, IOFFSET=x, RRANGE=x,
RNOMINAL=x, IMODE/RMODE, RUN/STOR/EXTMOD/ALARM; >

This command lists the alarmed loads. Format for return list of loads
which have alarms: ALARM = x,x,x,... where x is the actual load,
Format for return list of loads which have no alarms: ALARM = none

Send version number to controller
Format of return string:
ML Voo mme-dd-yy

Note: Due to the fact that the GPIB commands are executed with differ-
ent speed (&.q., the "EXEC” command is executed very fast, and
the current or voltage measurement commands are slow), it is
recommended that the user chacks the serial poll byte for the
“BUSY” bit and the "DATA AVAILABLE" bit. The contents of the
serial poil byte is the following:

bit 0~ not used

bit1 - bdsy (command in progress)

bit 2 — rda (requested data availabie)

bit 3 —run/stop (O — stop, 1 —run)

bit 4 — device alarm (alarm condition present}
bit 5 ~ measurement error ™

bit & — service request

bit 7 — command error (error in command string)

* Serial poll bit 5 is setto 1 if there is an error in serial cormmunications
between the 2103 and the panal meter. This bit sheuld be checked
after sending either the “MV” or “MI” commands.




Calibration

Scope

Equipment

Procedure

Chapter 5
Calibration

The Model 2103 A Electronic Load was designed to minimize the calibration effort. The
following consists of a brief procedure that should be performed on the controller board
(PN 10-14206). The unit should be calibrated once every six months.

1. Digital Multimeter (HP 3478 A or equivalent)
2. DC Power Supply (HP 6032A or equivalent)
3. Current Shunt 100 mV = 50 amps, +0.05% accuracy

1. Turn on the Model 2103 A Electronic Load.

2. Connect the power supply (HP 6032A) to channel 1 of the ELECTRONIC LOAD
(pins A1 and A2 of the power connector on the rear panel) through the shunt and the
DMM as shown in the diagram below:

HPS032A - - Elei:é;c;nzc

OMM

3. Set the voltage on the HP 6032A to 5 volts.
4. Set the current limit on the HP 6032A to 5 amps.
5. On the DMM press [DCV],

6. Program channel 1 in current mode to the maximum value of 50 amps by pressing
{up arrow] key until maximum value is reached (i.e., the current measured with the
external digital multimeter doesn’t increase anymore).

7. Adjust the resistor pot R14 for a reading of 100 0.1 mV on the HP 3478 voltmeter.

8. Program channei 1 to the minimum value O amps by pressing the [DOWN] key until
minimum value is reached (i.e., the current measured with the external digital multi-
meter doesn’t decrease anymore).

9. Adjust the resistor pot R134 for a reading of 0.000 £0.1 mV on the HP 3478 volt-
meter.
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10. Connect the output of the power supply to channels 2 through 8 and repeat steps 6
through 9 by adjusting the following resistor pots for full-scale calibration:

CHANNEL 2 —R16

CHANNEIL 3 — R46 CHANNEL 4 — R48
CHANNEL 5 —R78 CHANNEL 6 — R80
CHANNEL 7~ R110 CHANNEL 8 — R112

and the following for zero calibration:
CHANNEL 2 — R140

CHANNEL 3 —R146 CHANNEL 4 — R152
CHANNEL 5 —R158 CHANNEL 6 —R164
CHANNEL 7—R170 CHANNEL 8 — R176

5-2



Unit Schematics

Appendix A
Unit Schematics
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