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INSTRUCTION MANUAL CORRECTION

\@é KE pc°® KEPCO MODELS:

THE POWER SUPPLIER™ 2OF 100W, BOP 200W, BOP 400W

LOAD REACTANCE, PARAGRAPH 1-10D, add the following:

There are two means of eliminating oscillation in the current loop operating with moderate
inductive loads and moderate voltage and current:

1. Add capacitance in parallel with the output (inductive load). The value of capacitor can be
from 0.1 uF to 1.0 uF depending on the value of the load inductance.

2. Add a series-connected resistor capacitor network in parallel with the output (inductive load).
The value of resistor should be in the range of 100 to 500 Ohms and the value of capacitor
should be 0.1 uF to 0.5 uF, depending on the load inductance value.

Both options are recommended when the BOP is used with very low frequency output into
inductive loads.

NOTE:BOP 200W and 400W units may be converted to ML units in order to eliminate oscilla-
tion when dealing with a large range of inductive load values. This upgrade must be
accomplished at the Kepco factory in Flushing New York and includes component
changes and re-calibration of the unit. Please contact Kepco Sales for price and delivery
schedule regarding this upgrade.

When driving heavy inductive loads with high currents, it is possible for the BOP and the load to
be damaged by an A-C input power loss which prevents the load's stored energy from being
dissipated inside the BOP. To avoid possible damage observe the following:

* Use UPS to supply the BOP.

+ Set BOP output current and/or voltage to zero and turn off the BOP after the output current
actually reaches a zero value.

» Use properly rated (voltage and current) bipolar transorbs or a properly rated bipolar crow-
bar element connected directly at the output of the BOP. An alternative is an A-C Normally
Closed Contactor connected directly at the output of the BOP. These options may also be
combined.

BOP/030410
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AFTER PAR. 3-3 B) LOAD CONNECTION (I) and PAR. 3-3 C) LOAD CONNECTION (lI)
add the following:

Load connections to the BOP power supply are achieved via the OUTPUT and COMMON ter-
minals located on either the front or the rear panel, but not both. Sense connections must be
made from the same location (front or rear panel) as the output and common connections.

AFTER PAR. 3-3 D) A-C GROUND add the following:

The GROUND terminal is connected to CHASSIS of the unit and to the local EARTH-GROUND
potential through the A-C power line cord. It can be used a) as a monitoring reference point, b)
as a grounding point for the output of the unit, and c) for doubling the a-c power cord EARTH-
GROUND connection if necessary by providing a separate connection to the local EARTH-
GROUND point.

CAUTION: NEVER CONNECT THE BOP OUTPUT TERMINAL (OR THE LOAD TERMINAL TIED TO
THE OUTPUT TERMINAL) TO EARTH-GROUND. OTHERWISE, IF THE CONTROLLING
DEVICE IS GROUNDED, THE BOP CAN BE DAMAGED BY THE OUTPUT LIMIT CUR-
RENT FLOWING INSIDE THE BOP ALONG THE PROGRAMMING SIGNAL RETURN
PATH.

CAUTION: DO NOT CONNECT BOTH THE LOAD AND THE PROGRAMMING DEVICE RETURN
(COMMON) TO EARTH-GROUND POTENTIAL AND DO NOT USE THE PROGRAMMING
RETURN TERMINAL AS A TAP POINT FOR THE LOAD RETURN. OTHERWISE, IF THE
COMMON POWER CONNECTION BETWEEN THE BOP AND THE LOAD IS LOST, THE
BOP CAN BE DAMAGED BY OUTPUT CURRENT FLOWING INSIDE THE BOP ALONG
THE PROGRAMMING SIGNAL RETURN PATH.

CAUTION: DO NOT USE THE PROGRAMMING RETURN TERMINAL AS A TAP POINT FOR THE
LOAD RETURN BECAUSE THE BOP CAN BE DAMAGED BY OUTPUT CURRENT
FLOWING INSIDE THE BOP ALONG THE PROGRAMMING SIGNAL RETURN PATH.

AFTER PAR. 3-3 E) D-C (SIGNAL) GROUND add the following:

The GROUNDING NETWORK terminal is tied to GROUND (CHASSIS) terminal through a
series capacitor-resistor network. Connecting the GROUNDING NETWORK terminal to the
COMMON terminal reduces common noise current flowing through the load and, if a BIT card is
installed, it ensures that the dynamic swing of the output does not affect the digital section.

AFTER PAR. 3-3 J) EXTERNAL LEADS add the following:

K) EXTERNAL VOLTAGE MONITOR. Use signal Eq Monitor Output at pin 20 of the PC12 pro-
gramming connector (see Figure 4-5) for external voltage monitoring. Caution should be exer-
cised in handling this signal: use a series 5K resistor in combination with a high impedance
monitoring device, or an external high impedance buffer between the BOP and the monitoring
device. This signal is buffered by OPAMP IC23 (see Figure 6-4) which functions as a repeater
for the signal coming from the RN3 matched pair divider connected at the output. There is no
overvoltage protection. This stage is protected against short-circuit by the intrinsic protection of
the OPAMP generating this signal. This signal is used by the BIT card if it is installed.



L) EXTERNAL CURRENT MONITOR. Use signal |5 Sensing Output at pin 10 of the PC12 pro-
gramming connector (see Figure 4-5) for external current monitoring. This signal is not buff-
ered. Use a series 5K resistor in combination with a high impedance monitoring device, or an
external high impedance buffer between the BOP and the monitoring device. CAUTION: An
accidental short-circuit at this terminal while the unit is in Current mode or Current limit
mode will damage the BOP power stage. There is no overvoltage protection. This stage is
protected against short-circuit by the intrinsic protection of the OPAMP generating this signal.
This signal is used by the BIT card if it is installed.

DIGITAL CONTROL OF BOP POWER SUPPLIES, PARAGRAPH 3-46 add the following:

The SN and SNR Programmers and the BIT 488 cards described in this manual are older meth-
ods of controlling BOP power supplies via digital means. Although these products still function
as described, the recommended method of digital control is now the use of Kepco’s BIT 4886
16-bit plug-in card with resolution of 1/28. This plug-in card provides talk-listen support for the
IEEE 488.2 bus using SCPI commands. The BIT 4886 card allows a BOP to communicate as a
stand-alone instrument, directly on the GPIB. The BIT 4886 card also allows the BOP to be pro-
grammed over the RS232C bus using either SCPI or CIIL commands via either an RS232-C
terminal, or from a PC using a terminal emulation program with a baud rate of 9600, no parity,
eight data bits and one stop bit. The downloadable BIT 4886 driver supports digital calibration
(no manual pots) and multiple control and read-back ranges, For more information refer to:
www.kepcopower.com/bit.htm.
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Declaration of Conformity

Application of Council directives: 73/23/EEC (LVD)
93/68/EEC (CE mark)

Standard to which Conformity is declared:

EN61010-1:2001 (Safety requirements for electrical equipment for measurement,
control and laboratory use - Part 1)

Manufacturer's Name and Address: KEPCO INC.

131-38 SANFORD AVENUE
FLUSHING, N.Y. 11355 USA

Importer's Name and Address:

Type of Equipment: Component Power Supply

Model No.: [PRODUCT MODEL NUMBER]

Year of Manufacture:

I, the undersigned, declare that the product specified above, when used in conjunction with the condi-
tions of conformance set forth in the product instruction manual, complies with the requirements of the
Low Voltage Directive 73/23/EEC, which forms the basis for application of the CE Mark to this product.

Place: KEPCO Inc.
131-38 Sanford Ave.
Flushing, N.Y.11352 USA

Saul Kupferberg
(Full Name)

(position)
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Conditions of Conformance

When this product is used in applications governed by the requirements of the EEC, the following restric-
tions and conditions apply:

1.

For European applications, requiring compliance to the Low Voltage Directive, 73/23/EEC, this power
supply is considered a component product, designed for "built in“ applications. Because it is incom-
plete in construction, the end product enclosure must provide for compliance to any remaining electri-
cal safety requirements and act as a fire enclosure. (EN61010-1:2001, CI. 6, CI. 7, CI.8, and CI. 9)

This power supply is designed for stationary installation, with mains power applied via a detachable
power supply cord or via direct wiring to the source power terminal block.

This power supply is considered a Class 1 (earthed) product, and as such depends upon proper con-
nection to protective earth for safety from electric shock. (EN61010-1 Cl. 6.5.4)

This power supply is intended for use as part of equipment meant for test, measurement and labora-
tory use, and is designed to operate from single phase, three wire power systems. This equipment
must be installed within a suitably wired equipment rack, utilizing a three wire (grounded) mains con-
nection. See wiring section of this manual for complete electrical wiring instructions. (EN61010-1 ClI.
6.5.4 and CI.6.10.1)

This power supply has secondary output circuits that are considered hazardous, and which exceed
240 VA at a potential of 2V or more.

The output wiring terminals of this power supply has not been evaluated for field wiring and, therefore,
must be properly configured by the end product manufacturer prior to use.

This power supply employs a supplementary circuit protector in the form of a circuit breaker mounted
on the front panel. This circuit breaker protects the power supply itself from damage in the event of a
fault condition. For complete circuit protection of the end product, as well as the building wiring, it is
required that a primary circuit protection device be fitted to the branch circuit wiring. (EN61010-
1:2001, CI. 9.5)

Hazardous voltages are present within this power supply during normal operation. All operator adjust-
ments to the product are made via externally accessible switches, controls and signal lines as speci-
fied within the product operating instructions. There are no user or operator serviceable parts within
the product enclosure. Refer all servicing to qualified and trained Kepco service technicians.

228-1351 COND/CONFORM 081910



SAFETY INSTRUCTIONS

1. Installation, Operation and Service Precautions

This product is designed for use in accordance with EN 61010-1 and UL 3101 for Installation Category 2,
Pollution Degree 2. Hazardous voltages are present within this product during normal operation. The
product should never be operated with the cover removed unless equivalent protection of the operator
from accidental contact with hazardous internal voltages is provided:

There are no operator serviceable parts or adjustments within the product enclosure.
Refer all servicing to trained service technician.

Source power must be removed from the product prior to performing any servicing.

This product is factory-wired for the nominal a-c mains voltage indicated on the rat-
ing nameplate located adjacent to the source power connection on the product's rear
panel. To reconfigure the product input for other nominal mains voltages as listed
herein, the product must be modified by a trained service technician.

> > >

2. Grounding

This product is a Class 1 device which utilizes protective earthing to ensure operator safety.

The PROTECTIVE EARTHING CONDUCTOR TERMINAL must be properly con-
nected prior to application of source power to the product (see instructions on instal-
lation herein) in order to ensure safety from electric shock.

PROTECTIVE EARTHING CONDUCTOR TERMINAL - This symbol indicates the
point on the product to which the protective earthing conductor must be attached.

EARTH (GROUND) TERMINAL - This symbol is used to indicate a point which is
connected to the PROTECTIVE EARTHING TERMINAL. The component installer/
assembler must ensure that this point is connected to the PROTECTIVE EARTH-
ING TERMINAL.

CHASSIS TERMINAL -This symbol indicates frame (chassis) connection, which is
supplied as a point of convenience for performance purposes (see instructions on
grounding herein). This is not to be confused with the protective earthing point, and
may not be used in place of it.

R CE

3. Electric Shock Hazards

This product outputs hazardous voltage and energy levels as a function of normal operation. Operators
must be trained in its use and exercise caution as well as common sense during use to prevent accidental
shock.

This symbol appears adjacent to any external terminals at which hazardous voltage
levels as high as 500V d-c may exist in the course of normal or single fault condi-
tions.

This symbol appears adjacent to any external terminals at which hazardous voltage
levels in excess of 500V d-c may exist in the course of normal or single fault condi-
tions.

> >
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SECTION | — INTRODUCTION

SCOPE OF MANUAL
This manual contains instructions for the installation and operation of the BOP series of Bipolar,
operational power supplies, manufactured by Kepco Inc., Flushing, New York, U.S.A.

GENERAL DESCRIPTION i
The Kepco series BOP Bipolar Power Supplies are fully dissipative, linear stabilizers for laboratory and
systems applications. The BOP is an all solid-state design, featuring 1C operational amplifiers in the
control circuit section and siticon power transistors mounted on special fan-cooled heat sinks in the
complementary power stage.

The BOP has two bipolar control channels (voltage or current mode), selectable and individually con-
troliabie either from their front panel controls, or by remote signals. Each of the principal control channels
is protected by bipolar limit circuits. In these limit circuits the positive and negative current or voltage
limit points can be manually set or remotely programmed simultaneously or individually. Automatic
crossover between each principal control channel and its associated limit channel is provided.

All control and limit channels are connected to the complementary output stage via an “EXCLUSIVE
OR" gate, so that only one channel is in control of the BOP output at any one time. The BOP output can
be programmed over its full output range by a + 10 volt signal applied to either one of the inputs to the
voltage or the current channel. The limit control channels can be remotely controlled by a 0 to + 10 volt
signal applied to their respective inputs. Two uncommitted preamplifiers, with both, inverting and non-
inverting inputs available at the rear programming connector, can scale any programming source to the
required input levels. Zero adjustments for both amplifiers are provided.

The BOP is a fast programmable power supply with considerable bandwidth and thereby sensitive to
reactive loads. The dynamic specifications, given in Table 1-3, are valid for resistive loads only.

ELECTRICAL SPECIFICATIONS, GENERAL

A) INPUT SOURCE REQUIREMENTS: 95 to 113V a-c or 105 to 125V a-c or 190 to 226V a-c or 210 to 250V
a-c, 50 to 65 Hz, selectable (refer to Section ll, FIG. 2-3). The primary circuit Is protected by a circuit
breaker, effective at all input voltages. Input current and power are listed in the table below.

B) OPERATING TEMPERATURE RANGE: 0°C to +55°C.

C) STORAGE TEMPERATURE RANGE: —~40°C to +85°C.

D) COOLING: By built-in, sealed bearing fans, exhausting to the rear of the BOP.

E) ISOLATION FROM GROUND: The BOP circuitry, its output and programming terminals have no d-c
connection to the chassis. The COMMON terminal of the BOP can be operated up to 500 volts (d-c
or peak) off a-c ground. The common mode current (leakage from output to ground) is less than 50
A (rms) or 5 mA (p-p) at 115V a-c power input, 60 Hz.

OUTPUT MAX. INPUT MAX. INPUT

MODEL POWER CURRENT POWER PACKAGE
BOP 20-5M 100W 2.9A 270w 34 Rack
BOP 50-2M : 100W 2.9A 270W %4 Rack
BOP 100-1M 100W 2.9A 270W ¥4 Rack
BOP 20-10M 200w 5.5A 540W %4 Rack
BOP 36-6M 200w 5.1A 480W ¥4 Rack
BOP 50-4M 200w 4.8A 450W ¥4 Rack
BOP 72-3M 200w 5.1A 470W ¥4 Rack
BOP 100-2M 200w 4.8A 450W ¥4 Rack
BOP 200-1M 200W 5.5A 450W Fuli Rack
BOP 20-20M 400W 11.2A 1115W Full Rack
BOP 36-12M 400W 10.7A 1050W Full Rack
BOP 50-8M 400W 9.6A 1000W Full Rack
BOP 72-6M 400W 10.9A 1085W Full Rack
BOP 100-4M 400W 9.2A 885W Full Rack

Approximate maximum input current and power at 125V a-c, 60Hz.
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1-9 ELECTRICAL SPECIFICATIONS, PERFORMANCE
A) OUTPUT RANGES: See Table 1-1

CLOSED LOOP GAIN
OUTPUT IMPEDANCE
d-c OQUTPUT VOLTAGE | CURRENT
MODEL RANGE CHANNEL | CHANNEL| VOLTAGE MODE CURRENT MODE
Eo max. | I, max. Gy Gy SERIESR | SERIESL | SHUNTR | SHUNTC
(viv) (ANV)

100 WATT
BOP 20-5M + 20V + 5A 20 0.5 B0uQ) 20uH 40k02 0.05uF
BOP 50-2M + 50V + 2A 5.0 0.2 0.5mQ 100uH 50kQ2 0.05uF
BOP 100-1M +100V + 1A 10.0 0.1 2.0mQ 200puH ~ 100kQ 0.05uF
200 WATT
BOP 20-10M + 20V +10A 20 1.0 40uQ 40uH 20kQ 0.05uF
BOP 36-6M + 36V + BA 3.6 0.6 1200 20pH 36k 0.03uF
BOP 50-4M + 50V + 4A 5.0 0.4 0.25mQ 50uH 50kQ 0.02uF
BOP 72-3M + 72V + 3A 7.2 0.3 0.48mQ 60uH 72kQ2 0.05uF
BOP 100-2M +100V + 2A 10.0 0.2 1.0mQ 200puH 100kQ 0.03uF
BOP 200-1M'" | 1200V + 1A 20.0 0.1 40mQ | 1.2mH | 200kQ | 0.03uF
400 WATT
BOP 20-20M + 20V +20A 2.0 2.0 20u02 10puH 20k 0.5uF
BOP 36-12M + 36V +12A 3.6 1.2 60y S50uH 36k 0.4uF
BOP 50-8M + 50V + BA 5.0 0.8 125uQ 100uH S0kQ 0.15uF
BOP 72-6M + 72V + 6A 72 0.6 240u0 200pH 72kQ2 0.1uF
BOP 100-4M +100V + 4A 10.0 0.4 500uQ2 200uH 100kQ2 0.1puF

() Same size as 400W models
TABLE 1-1 OUTPUT RANGE AND OUTPUT IMPEDANCE

B) OUTPUT EFFECTS: See Table 1-2.

STATIC SPECIFICATIONS

OuTPUT EFFECTS(! PREAMPLIFIER®!
INFLUENCE QUANTITY VOLTAGE MODE CURRENT MODE OFFSETS REFERENCE
TYPICAL | MAXIMUM | TYPICAL | MAXIMUM | aEj, Aljo =10V
SOURCE VOLTAGE (min-max): | <0.0005%| 0.001% | <0.002% | 0.005% | <5uV <1nA | <0.0005%
LOAD (No Load-full load): <0.001% | 0.002% <0.5mA 1mA — — < 0.0005%
TIME (B-hour drift): <0.005% | 0.01% <0.01% 0.02% <20uV | <1nA | <0.005%
TEMPERATURE, per *C: <0.005% | 0.01% <0.01% 0.02% <204V | <1nA | <0.005%
RIPPLE and NOISE:@ | rms <1imV 3mVi) <0.01% 0.03% - — —
I p-p® | <10mV 30mvi4 | <0.1% 0.3% — — —_

(1) Output effects, expressed as a percentage, are referred to the maximum rated output voltage or current.

(2) Measured with the common terminal grounded so that the common mode current does not flow through the load.

(3) Peak-to-peak ripple Is measured over a 20 Hz to 10 MHz bandwlidth,

(4) For BOP 200-1M the maximum ripple and nolse is 5mV rms and 50mV p-p.

6] Toipernalt calculation of the effect of non-standard control current (less than the normal 1 mA) or non-standard
galin ratlos,

TABLE 1-2 OUTPUT EFFECTS, OFFSETS AND REFERENCE SPECIFICATIONS.
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C) The BOP culput effects, in response to the tabulated variations in the INFLUENGE QUANTITIES,
are given in Table 1-2 for the built-in input and feedback resistor values of the voltage and current
channel preamplifiers. The tabulated OFFSET VALUES {see Table 1-2) may be used to calculate the
BOP oulput effects if the BOP voltage or current channel is remotely programmed and different
values for the feedback resistors (Ry) and the input resistors (R;) are used. In this case, the tabulated
preamplifiers offsels and the values of the feedback and input resistors are combined in an “Error
Equation”, which represents the “Worst Case” output effect for the application at hand:

VOLTAGE MODE: AE, = Gy [2AE;o (1 +R/R) x4t R AE]

CURRENT MODE: al, = G[£A4E;, (1 +RyR) 24 ks Ry AE)

Where: Al,

E) PEAK POWER: £ (E, max) (I, max). Where: E, max. =
lo max. =

o

nm
L}

Hoon

et
7
o

Total Output Current Ghange.
Closed Loop Gain, Voltage Mode, (see Table 1-1).
Closed Loop Galn, Current Mode, {(see Tabie 1-1),
Total Qutput Voltage Change.
Change in the Voltage Reference.
Change in Offset Voltage.
Change in Offset Current.
External Feedback Resistor,
Externaf input Resistor,

NOTE: Variations in the value of

the feedback and Input re-
sistors are consldered sec-
ondary eltects in tha Error

Equation. See Section IV of
this manual for the deriva-
tion of the Error Equatlon.

Maximum rated BOP autput voliage.
Maximum rated BOP output ¢urrent.

F) DYNAMICS: The typical dynamic responses of the BOP output are tabulated in Table -3 In both the
time domain (Output response to a step program) and in the frequency domain {bandwidth) for large
and smal! signals.

BANDWIDTH RISE & FALL LARGE SIGNAL SLEWING RATE RECOVERY
{D-C tofaga) TIME 10%-80% FREQUENCE (min} {minimum} STEP LOAD
MODEL KHz {minimum) | psec {maximum) | RESPONSE, KHz psec {maximum)
Mode Mode Mode Mode e

v } v H v | v | v l
100 WATT
BOP 20-5M 18 12 20 30 17 13 SViusec | 0.15A/sec| 25 10
BOP S0-2M 18 12 20 30 17 13 5Viusec | G.15A/usec 25 10
BOP 100-1M 18 11 17 22 18 11 11V /psec | 70mAfusec 40 25
200 WATT
BOP 20-10M 18 6 20 60 17 7 2Vipsec 1 0.4AJusec 80 20
BOP 36-6M 16 13 20 27 16 14 IVuseec | 0.5A/usec 50 35
BOP 50-4M 23 14 14 25 15 1 4.5V/usec | 0.25A/usec 40 30
BOP 72-3M 20 15 18 26 17 12 10V/ipsec | 0.15Asec 30 30
BOP 100-2M 22 15 18 pis] 17 12 10V/psec | 0.15AMQsec 30 30
BOP 200-1M 4.0 2.5 110 150 4.0 25 SV/usec | 15mAlusee] 150 120
400 WATT
BOP 20-20M 8.5 10 35 39 g 10 1Viusec | 1.25A/usec| 100 75
BOP 36-12M 20 10 16 30 19 10 dViusec | D.75A/usec 50 30
BOP 50-8M 24 10 14 35 24 1 ?.SV!psec 0.5A/usec 40 30
BOP 72-BM 19 8.5 18 40 20 11 Wusec | 0.4A/usec 50 20
BOF 100-4M 18 14 22 30 18 10 10V/sec | 0.25A/usec 40 30

TABLE 1-3 DYNAMIC SPECIFICATIONS, BCP 100W, BOP 200w AND BOP 400W MODELS
BOP-10-1497 13



1-10 MISCELLANEOCUS FEATURES

A} OUTPUT RANGE: The BOP can be locally {front panel) adjusted, or remotely programmed, from
{—-)100% to { +)100% of its specified d-c voltage and current range. The Class A bipolar ouiput
stage permits operation as either a SOURCE or a SINK. (See FIG. 1-2).

bid *E, I
0% v 10—+ £, max,
/3% +75%
400% Duty Cyeleh SOURCE +1, max,
SINK T (100% Duty Cyuiel
{Sve Kurg 1}
<258
. . . . —— ‘l
T 5% S0 8% /% S0%  TS% 100N
+25%
. SOURCE Leg: SINK
b i Oy Cyeter T (5w Note 1) /
3043
+75% 10 /]
. 2 o0
—— . E_ max. 100%;
i1 ° H s

)

FiG. 1.2 BOP QUTPUT CHARACTERISTIC

NOTE: The values tor +E, ;.. and =+, ...
are listed in the modei table.

NOTE; The duly cycie of the BOP operaling in the SINK mode must be deraled as shown on the graph,

Note: The BOP is operating as a SOURCE if the direction of its cutput voltage is ihe same as the direction of
its output current. The BOP is operating as a SINK if the direction of its output voltage is opposite that of its
output current. An illustrative case is shown in FIG. 1.3, where the BOP is programmed to deliver a sine wave
output and where the load produces a phase shift between the output voltage and current.

70l Tl

-
)

FIG, 1-3 BOP OUTPUT WAVE FORM WITH PHASE SHIFT
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B) REAR PROGRAMMING CONNECTORS (See Table 2-2, items 22 and 23)

The external rear programming connector, called “PC-12" throughout this manual, 1s an un-

wired 50-pin edge connector, providing access to all circult features. The BOP is deliveréd with -
one(1) PC-12 connector, with jumpers wired for local (front-panel) operation. Spare connectors
may be purchased from Kepco under the model number “PG-12" for the unwired connector and
“pC-15" for a connector wired for local operation. The pin-out for the rear programming con-

1)

nector or (PC-12) is shown below.

PIN FUNCTION DESCRIPTION
1 CURRENT LIMIT BIAS Section Ili, paragraph 3-31
3 VOLTAGE LIMIT BIAS Sectlon Ill, paragraph 3-34
11 —WA— 10K .
—PA A —
g PREAMP "A" Sectlon 11i, paragraph 3-11
7 for example
15— WA—1F I0K
—_— A=
13 PREAMP "B" fSecﬂon ll, paragraph 3-28
: or example
6 +Eg LIMIT INPUT Section I, paragraph 3-34
8 + Ig LIMIT INPUT Section 11l, paragraph 3-31
32 - Eo LIMIT INPUT Sectlon |1, paragraph 3-34
34 — I LIMIT INPUT Section 1il, paragraph 3-31
10 CURRENT SENSING AMP. OUTPUT Analog output voitage (0 to =10V, 1mA max.) pro-
portional to the prevailing BOP output current for
remote metering or monitoring.
20 VOLTAGE MONITOR AMP. OUTPUT Analog output voltage (0 to =10V, 1 mA max) pro-
portional to the prevaliing BOP output voltage.
2143,
444546 NOT USED
12,14 RESERVED (NOT TO BE USED)
16,18 CURRENT MODE COMPENSATING TERMINALS Section |, paragraph 1-10D
26,36 TURN-OFF SIGNAL OUTPUT Section Ill, paragraph 3-83
24 CKT BREAKER CONTROL Section lll, paragraph 3-83
41 NON-ISOLATED TURN-OFF SIGNAL INPUT Section I, paragraph 3-83
47148,
49/50  OPTICALLY ISOLATED TURN-OFF SIGNAL INFUT Section |ll, paragraph 3-83
17 VOLTAGE COMPARISON AMP. INPUT An analog Input voltage of 0 to =10V will produce
19 CURRENT COMPARISON AMP. INPUT 0 to = full output voltage or current.
22 — 10V REFERENCE VOLTAGE, 4mA MAX, Section lIl, paragraph 3-11
28 + 10V REFERENCE VOLTAGE, 4mA, MAX, for example
23
25
g SENSING COMMON S
31
k]
30 VOLTAGE MODE COMMAND Section |, paragraph 1-10L
35 LOCAL/REMOTE OUTPUT FLAG Section lil, paragraph 3-85
a7 +5V Bulit In TTL logic supply, 5V @ 40mA max.
38 lg LIMIT FLAG Section ill, paragraph 3-85
39 Ep LIMIT FLAG Section IlI, paragraph 3-85
40 E, MODE FLAG Section IIl, paragraph 3-85
42 lo MODE FLAG Section lil, paragraph 3-85
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C)

D}

E)

G)

H)

J}

2} AUXILIARY (OFTIONAL) PROGRAMMING CONNECTOR.
For standard BOP models, the space for this connector is covered, I the BOP contains ac-
cessory cards for digital programming, the cover is ramoved and access 1o the Interface cardis
provided. The method of termination depends on the interface model. Refer to Section Iil,
paragraphs 3-4€ through 3-82.

3) Remote turn-off of the BOP by a contact closure, or by an opticaily isolated input signal.

4) Circuit breaker shut down prevention clreuit.

5} REFERENCES: Two reference/bias sources (+ 10V at 4 mA MAX.) are provided for control and
biasing purposes. These reference sources are available at the rear programming connector
{with reference to the “COMMON'" terminal). Their specifications are tabulated in Table 1-2.

OFFSET NULLING: Controls are provided to zero the initial offsets {Ej,, )0} of the voltage and cur-
rent controi preamplifiers and the MAIN AMPLIFIERS.

LOAD REACTANCE: To realize the full high speed potential of the BOP, the load characteristics
should be mainly resistive. Load capacitance and inductance up to 0.2 xF and 0.5 mHy respectively
can be tolerated without performance deterioration. The BOP phase-pain versus frequency
characteristic is determined by the corner frequency of the response curve {f 3 4p breakpoint), as in-
dicated in the Dynamic Specification Table (Table 1-3), and the Closed Loop Gain{GVoltage Mode,
G;-Current Mode), as shown in Table 1-1

At unity gain crossover frequency, there is a substancial phase margin which assures stability into
resistive loads. Additional phase shifi is introduced, however, by reactive loads {RC-in voltage
mode, RL-in current mode), which will reduce the phase margin at the unity gain crossover frequen-
cy and will cause peaking in the BOP's dynamic response.

1f the load’s corner frequency is below the BOP's, the system will be stable, but the frequency
response wili be governed by the load. When operating with inductive loads greater than 0.5
mHenry in the Gurrent Mode, a compensating capacitor may be required across the Current Com-
parison Amplifier. Two terminals have been provided for this purposes at the Rear Programming
Connector {(PC-12, pins 16,18).

SERIES OR PARALLEL OPERATION: Ses Saction il of this manual.

VOLTAGE CONTROL CHANNEL: (Refer to Section Il - FIG. 3-1A). The BIPOLAR VOLTAGE
AMPLIFIER, with a fixed gain (See Table 1-1 for gain value) is connected, via the MODE switch, to
the (unity galn) VOLTAGE PREAMPLIFIER. If the VOLTAGE CONTROL switch is “on", the BOP out-
put voltage ¢an be locally controlled by means of the {front panel) { £) 10 voits blas source, from (-}
100% (through zero) to (+) 100% of the rated value. The VOLTAGE PREAMPLIFIER is provided with
a ZERO control and all iis terminals are available at the rear programming connector for remote
control of the ocutput voltage. Control methods are described in Section 11l of this manual.

MODE SWITCH: The BOP s equipped with a front panel mounted MODE SWITCH, which selacts
bipolar voltage or blpolar current control. See paragraph 1-10L for remote MODE control.

CURRENT CONTROL CHANNEL (Refer to Section I-FIG. 3-1B). The BIPOLAR CURRENT
AMPLIFIER, with a fixed gain (see Table 1-1 for gain value), is connecied via the MODE switch to the
{unity gain) CURRENT PREAMPLIFIER. If the CURRENT CONTROL switch is “on”, the BOP output
current can be locally (front panel) controlled (by means of the =+ 10 volt bias source) from {—100%
{through zero) to {+)100% of the rated value, The CURRENT PREAMPLIFIER is provided with a
ZEROQ control and all Its terminals are available at the rear programming connector for remote con-
trol of the output current. Control methods are described in Section Ill of this manual.

BOUNDING: (Refer to Section lll - FIG. 3-1C & D). The BOP has four output voltage/current limiting
circuits { =) E, LIMIT, { +) E, LIMIT, { =} |, LIMIT, (+) |, LIMIT for overvoltage/overcurrent protection
in either operating mode. All limiting circults can be screwdriver adjusted by means of four front
panel controls. In addition, all four limits can be remotely conirolled by means of 0 to 10 volt d-¢
control voitages. The four limits may be programmed independently or the {z ) voltage and (x ) cur-
rent limits can be controlied in pairs. Tha adjustable/programmable limit controls are backed-up by
front panel-adjustable limit circults which define the four boundaries [{+) E, MAX and (£) |, MAX]
of the BOF, and provide protection against accldental overprogramming of the adjustable limits,
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111

113

BOP-110101

J)

K)

L

{Cont'd)

The four boundary quantities (=) E MAX. and { ::) | MAX. as appiied to the LIMIT CHANNEL, are ac-
tually about 10% greater than the rmd values £, MAX and | ,MAX. for each BOP model. Similarly,
the quantities £, ZERO and 1, ZERO are not real ly “zero", bm approximately 0.2% of the rated £,
MAX. and |, MA)( valyes for aach BOFP model. (See graph bejow).

*E + EMAX LIMIT

+E
RA

~ 1 MAX — I MAX
LIMIT RATED

£/l ZERD

IE / LiMiT

—— £

+ig

+ [gMAX —m
RATED

—— AltED.

— + 1 MAX LIMIT

N AR

‘

- E,;MAX LIMIT

MODE LIGHTS: Four (4) front panel (LED type) indicator lamps monitor the prevailing operating

mode of the BOP. For each operating condition (VOLTAGE MODE, CURRENT MODE, = £, LIMIT,

% |, LIMIT} the corresponding indicator lamp energizes. Simuittaneous TTL flags available on the

REAR PROGRAMMING CONNECTOR. See paragraph 1-108.

REMOTE OPERATING MODE SELECTION. The operating mode of the BOP, normally selected by

means of a manual switch on the front panel, may be remotely selected by a remote switch or TTL

logic levels. Proceed as follows:

1} Wire the REMOTEILOCAL FLAG line on the REAR PROGRAMMING CONNECTOR (PC-12, term,
35) to SENSING COMMON. This will cause the front-panel REMOTE LED to light and the front
panel MODE switch will be disabled. ALL OTHER FRONT PANEL CONTROLS WILL STILL BE
FUNCTIONAL.

2} The operating mode of the BOP may now be controiled by means of terminal 30 on PC-12. With
an open teminal (or togic HIGH), the BOP will operate in the Voltage Mode. Returning terminal
30 to SENSING COMMON (or logic LOW) will change the operating mode to Current Mode.

My STANDARDS: BOP modeis are designed and tested in accordance with NEMA Standard for Stabi-

lized Power Supplies, d-c output, Publication No, PY-1.1972.

MECHANICAL SPECIFICATIONS

A)
B}
Gy

D

DIMENSIONS: See "Mechanical Outline Drawing”, FIG, 1-4,
FINISH: Ses “Mechanical Outline Drawing". FIG,1-4.
FRONT PANEL METERS: Twa (2) “zero center” meters, monitoring the = d-c outpul voltage and the
= d-c output current, are provided; 2¥z inches wide, recessed; Accuracy, 2% full scale,
SHIPPING WEIGHT: 3%-RACK BOP MODELS: 51 ibs., 23 Kg, unpacked.

FULL RACK BOP MODELS: 75 Ibs., 34 Kg, unpacked.,

ACCESSORIES, SUPPLIED

A)

&)

G

REAR PROGRAMMING CONNECTOR, Kepco Model PC-12, 50-terminal printed circuit connector for
all rear programming connections and flag-signai outputs, wired for local (front panel) control of the
BOP output. This connector may be ordered wired under Kepco Model PC-15 and unwired as the
Model PC-12.

(FULL-RACK BOF MODELS ONLY) MOUNTING FLANGES, for installation of the BOP imto a stan-
dard {19 inch) eguipment rack. A PAIR INCLUDED WITH EACH BOP.

(FULL-RAGK BOP MODELS ONLY) SIDE COVER PLATES, tor bench iop use, designed to finish the
two sides of the instrument when the rack mounting-ears are not instafled. A PAIR INCLUDED WITH
EACH BOP,

ACCESSORIES, NOY SUPPLIED

A}
B)

C)

REAR PROGRAMMING CONNECTOR, Kepco Mode! PC-12, unwired.
RACK ADAPTER, Kepco Model RA-24; for 34-rack BOP models and one Kepco Va-rack model. Filler
panel available to cover the empty siot if va-rack model is not installed.

RACK ADAFTER, Kepco Model RA-37; for ¥-rack BOP modsls and one Kepco t-rack model. Filler
panel available to cover empty slot if Va-rack model is not installad.

1.711-8
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FIG. 1-4 MECHANICAL OUTLINE DRAWING, 3/4 RACK MODELS (SHEET 1 OF 2)
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FIG. 1-4 MECHANICAL OUTLINE DRAWING, FULL RACK MODELS (SHEET 2 OF 2)
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2.1 UNPACKING AND INSPECTION

This instrument has been thoroughly inspected and tested prior to packing and is ready for
operation. After carefully unpacking, inspect for shipping damage before attempting to operate.
Perform the preliminary operation check as outlined in Paragraph 2-8.. If any indication of dam-

SECTION 2 - INSTALLATION

age is found, file an immediate claim with the responsible transport service.

2.2 TERMINATIONS
A) FRONT PANEL: Refer to FIG. 2-2A and Table 2-2.

B) REAR: Referto FIG. 2-2B and Table 2-2.

C) INTERNAL CALIBRATION CONTROLS: Refer to FIG. 2-1 and Table 2-1.

TABLE 2-1 INTERNAL CALIBRATION CONTROLS.

REFERENCE
DESIGNATION CONTROL NAME PURPOSE ADJUSTMENT PROCEDURE
r1sa (1) OPTOCOUPLER LINEARITY | LC301 Optocoupler Linearization Sect. lll, Par. 3-87C
R31, 32 (£)10V CAL. Reference Voltage Calibration Sect. ill, Par. 3-87A
R41 PREAMP "A" ZERO Uncommitted Amplifier "A" Zero Adjustment Sect. lll, Par. 319
R42 PREAMP “B” ZERO Uncommitted Amplifier "B” Zero Adjustment Sect. lll, Par. 3-30
R50 AMMETER ZERO Sensing Amp. Offset Adjusiment Sect. ill, Par. 3-87B
R81 Eg COMP AMP ZERO Voltage Channel Zero Adjustment Sect. lll, Par. 3-16
R83 lp COMP AMP ZERO Current Channel Zero Adjustment Sect. Ill, Par. 3-30
Ra16 @ lo CAL. Full Scale Output Current Calibration Sect. Ill, Par. 3-87D
(R314 on BOP 200-1) @
NOTES: (1 R15A for Model BOP 200-1M only.
( R316 (R314 on BOP 200-1M) applies only to the following Model Revision Numbers (or higher):
BOP 20-5M: REV. 4 BOP 20-10M: REV. 20 BOP 20-20M: REV. 17 BOP 36-6M: REV. 20
BOP 36-12M: REV. 16 BOP 50-2M: REV. 23 BOP 50-4M: REV. 15 BOP 50-8M: REV. 13
BOP 72-3M: REV. 12 BOP 72-6M: REV. 15 BOP 100-1M: REV. 26 BOP 100-2M: REV. 17
BOP 100-4M: REV. 16 BOP 200-1M REV. 10

REAR PROCRAMMING CONNECTOR

PC-12

lz sl
1s 31
le sl
[ |
o 29l
[z ni
|12 13]
[LCRRT] |
Je 7]
|20 1)
Jz= 2]
‘lza 23]
l2s  25]
Jzs  z7)
la 28}
[az =)
|2 =]
s as]
l2e a7
law 3]
la2 w1
Jaa w3}
s as]
12 471
Iso  as}

SEE SECTION 1, PARAGRAPH 1-10B
FOR COMPLETE PIN-OUT MFDRMATION.

3041138
BOP 101195

FIGURE 2-1.

BOP, COVER ATTACHED,
TOP VIEW

RI1E
[T (R34 on BOP 20D-1M)

CCESSIBLE AFTER
COVER REMOVAL

ACCESSIBLE AFTER
COVER REMOVAL

LOCATION OF INTERNAL CALIBRATION CONTROLS
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NAME OF
NO. CONTROL OR FUNCTION
{FRONT) TERMINATION
1 A-C POWER A-C CIRCUIT BREAKER/POWER SWITCH.
NA. UNIT NAME PLATE
£ OUTPUT OUTPUT AND SENSING TERMINALS WITH CHASSIS GROUND
GOMMON, GROUND (PARALLEL WITH REAR BARRIER STRIP TERMINALS),
4 MODE OPERATING MODE SELECTOR SWITCH FOR “VOLTAGE” OR
“CURRENT” MODE.
5 N.A. MECHANICAL VOLTMETER ZERO ADJUSTMENT.
8 N.A. MECHANICAL CURRENT METER ZERO ADJUSTMENT.
7 VOLTAGE LIMIT L ED LAMP, INDIGATING VOLTAGE LIMIT OPERATION.
8 + VOLTAGE LIMIT CONTROLS FOR MANUAL ADJUSTMENT OF THE (+) VOLTAGE LIMITS.
9 INPUT PROGRAMMING INPUT TERMINALS FOR VOLTAGE GONTROL
CHANNEL.
10 VOLTAGE CONTROL “QN-OFF" SWITCH AND VOLTAGE CONTROL, FOR MANUAL ADJUST-
MENT OF THE BOP D-C OUTPUT VOLTAGE (WITH SWITCH “ON").
1 E, METER D-G OUTPUT VOLTMETER (READS ALSO AVERAGE A-C SIGNALS).
12 £, MODE LED LAMP, INDICATING VOLTAGE MODE OFERATION.
13 CURRENT LIMIT LED LAMP, INDICATING GURRENT LIMITING OPERATION.
14 + CURRENT LIMIT CONTROLS FOR MANUAL ADJUSTMENT OF THE (+ } CURRENT LIMITS.
15 INPUT PROGRAMMING INPUT TERMINALS FOR CURRENT CONTROL
CHANNEL.
16 GURRENT CONTROL “QON-OFF” SWITCH AND CURRENT CONTROL, FOR MANUAL ADJUST-
MENT OF THE BOP D-C OUTPUT CURRENT (WITH SWITCH “ON").
17 I, METER 0-C QUTPUT CURRENT METER (READS ALSO AVERAGE A-C SIGNALS).
18 I, MODE LED LAMP, INDICATING CURRENT MODE OPERATION.
19 REMOTE/LOCAL LED LAMP, INDICATING BOP UNDER REMOTE CONTROL WHEN LIT.
NO.
(REAR)
20 P201 A«C POWER INPUT JACK. AGGEPTS 3-WIRE LINE GORO (SUPPLIED).
21 REAR TERMINALS REAR BARRIER STRIP WITH OUTPUT, SENSING AND GROUND
(TB201) TERMINALS.
22 PC-12 REAR PROGRAMMING CONNECTOR.
23 PC-12 FOR BIT-500 CARD| AUXILIARY (OPTIONAL) PROGRAMMING CONNECTOR.
OR SNQ CABLE FOR BIT
488 CARD, OR 20-WIRE
FLAT CABLE FOR PCA X-3
IF USED WITH TLD 488-16.

BoP—05-0186

TABLE 22 BOP TERMINATIONS AND CONTROLS
NOTE: Numbers comespond to those shown in FIG. 2.2,
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2-4 A-C INPUT REQUIREMENTS

2-5 This power supply is normally supplied for operation on a single phase, nominal 115V a-c line. For
operation on other a-c source voltages, refer to FIG. 2-3. Check your prevailing nominal source voltage
and change the links on the barrier strip of T201 according to the table provided in FIG. 2-3, The circuit
breaker {CB101) remains equally effective at ali input voitages.

A-C CONNECT
SQURCE LINKS
104V (3)—{4), (N—(8) T20I1
115V (4)—(5), (6)—(7) @
208V (2)—(3), 8)—(9) ol ®
230V (5)—(6) o] @ H -
8| ®
71 ®
6
5 ————» FRONT
4 d
3| ®
®
1| @]
ﬁ 2
FIG. 2-3 A-C SOURCE VOLTAGE SELEGTION.
2.6 COOLING

2-7 The components in the BOP power supply rely on forced air cooling for the maintenance of their
operating temperature. SIDE PANEL OPENINGS AND THE TOP OF THE CASE MUST BE KEPT CLEAR
FROM ALL OBSTRUCTIONS TO ENSURE AIR CIRCULATION. Periodic cleaning of the interior of the
power supply is recommended. If the BOP is rack-mounted or installed into confined spaces, care must
be taken that the ambient temperature (the temperature immediately surrounding the power supply)
does not rise above 55°C (=157 °F).

2-8 PRELIMINARY CHECKOUT
NOTE: THE REAR PROGRAMMING CONNECTOR (PC-12) MUST BE ATTACHED TO THE BOP AND
MUST BE WIRED AS SHOWN ON THE SIMPLIFIED SCHEMATIC DIAGRAM, FIGURE 3-35, SECTION Iil.

2.9 A simple operating check after unpacking and before permanent installation, is advisable to ascertain
whether the BOP has suffered damage in shipment. Refer to FIG. 2-2 and Table 2-2 FOR THE LOCATION
AND DESIGNATION OF THE OPERATING CONTROLS AND TERMINALS. Proceed as follows:

A} Connect the BOP to a 115V a-c source, or refer 1o paragraph 2-4 for conversion to other a-c input
voltages If required.

B) Note: The rear sensing links must be attached to the rear barrier strip (TB201) of the BOP as shown
in FIG. 2-2 and the rear connector (PC-12) must be attached, wired for LOCAL CONTROL, and
secured. :

C) Set the BOP front panel controls as follows (refer to FIG. 2-2). The controls will be identified here
and in the following manual text with the nomenclature used in Table 2-2 and identifying numbers
used in FIG. 2-2):

1) MODE switch (4), set to VOLTAGE.

2) VOLTAGE CONTROL (10), set SWITCH to “ON", VOLTAGE CONTROL to its extreme
countarclockwise position.

3) A-C GIRCUIT BREAKERIPOWER SWITGH (1) to “ON".
D) The “E, MODE” Lamp (12) will be “on".

2.4 BOP—05-0186



E)

G)
H)

Turn the VOLTAGE GONTROL (10) clockwise through its rangse, while observing the front panei

VOLTMETER (11). The BOP output voltage should smoothly respond, from the maximum negative

output voitage, over zero, to the maximum positive output voitage of the BOP. Turn A-C CIRCUIT

BREAKER/POWER SWITCH (1) “off",

Connect a short circuit between the (=) QUTPUT and the COMMON front panel cutput terminal (3).

Set the BOP front panal controls as follows:

1} MODE SWITCH (4), set to “CURRENT”.

2) CURRENT CONTROL (16), set SWITCH to “ON™, GURRENT CONTROL to its maximum
counterclockwise position.

3) AC CIRCUIT BREAKER/POWER SWITCH (1) to “ON”',

The |, MODE" Lamp (18} will be “on”.

Turn the CURRENT CONTROL (16) clockwise through its range, whila observing the front panel AM-
METER (17). The BOF output current should smoothly respond, from the maximum negative output
current, over zero, to the maximum positive ouput current of the BOP. Turn A-C CIRCUIT
BREAKER/POWER SWITCH (1} “off". Remove the short circuit from the output terminals. THIS
CONCLUDES THE PRELIMINARY CHECK-OUT OF THE BOP.

2-10 INSTALLATION FOR % RACK BOP MODELS

2-11 These BOP models may be bench operated or installed in the RA-24 or RA-37 Rack Adaptors, as listed in
Section |, Paragraph 1-13. Installation instructions are provided with the respective rack-adaptor
models. For rack-mounting, or mounting onto any flat surface,the (4) bottom aluminum feet of the BOP
must be removed. Four (4) plastic mounting inserts are provided on the bottom of the BOP ¢hassis. See
Section {, FIG. 1-4, “Mechanical Qutline Drawing".

NOTE: FOR ALL INSTALLATIONS INTO CONFINED SPACES, CARE MUST BE TAKEN THAT THE
TEMPERATURE IMMEDIATELY SURROUNDING THE UNIT DOES NOT EXCEED THE MAXIMUM SPECIFIED
. AMBIENT TEMPERATURE (55°C).

.352.12 INSTALLATION OF FULL-RACK BOP MODELS {Reter to Section I, Fig. 1-4 and e FIG. 2-4).

2-13 Full-rack BOP models are delivered with the FIXED ANGLE BRACKETS and the CHASSIS SIDE SUP.
PORT BARS instalied. For bench operation, both of these components may be removed. The full-rack
BOP unit may be installed into standard (19 inch) equipment racks, or onto any other flat surface. For in-
stallation, the four (4) bottom aluminum feet must be removed, 1f chassis slides are not used, the BOP
may be installed onto any flat surface by means of the provided plastic mounting inserts on the bottom
of the BOP chassis.

BOP—05-0186
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2-14 SUIDE INSTALLATION. The CHASSIS SLIDE SUPPORT BARS of the BOP are predrilled to accept
JONATHAN SERIES 110 QD slides. The following siide models can be accomodated:

MODEL . MOUNTING HOLES USED

A B c D E
110 QD-20-2 x| x| o] x {or
110 QD-22-2 X 0 X 0 X
110 QD-24-2 X 0 X (1] DR

KEY: X = HOLE USED, 0 = HOLE NOT USED, DR HOLE MUST BE
DRILLED INTO CHASSIS PART OF SLIDE, EAGH SIDE 0.199 DIA.,
16 %" FROM “A"” HOLE.
215 PROCEDURE (Refer o FIG. 2-4)
1) REMOVE SCREWS “A" through “E™ from left and right CHASSIS SLIDE SUPPORT BARS. {Do not
discard).
2) Determine the required hole-pattern for the selected slide model from the table.
3) Drill the “E” hole into both, left and right chassis section of slide if required.
4) Mount the chassis section of the stide to the left and right side of the BOP, as shown in FIG. 2.4, Use
the same 10-32 x %" Mounting Screws which you removed in step (1)

KEPCO FULL-RACK UNIT
WITH COVER AND
SUPPORT~BAR MOUNTED

COUNTER - BORED
SUPPORT-BAR

MTG. SCREW (2)
DO NOT REMOVE

SEE TABLE

ggagf:gémm N 10-32 % 1/2
% BINDING HEAD-SN (5PC.}
1
4

FIG. 24 SLIDE INSTALLATION ON FULL-RACK UNITS
(This view typicai for both left and rigth side)

NOTE: it slide instaliation {as described above) is not desired, other means of stipporting the unit In the rear
26 must be provided (additional rear brackets or a solid platform, for exampie} since the front angle brackets alone

are not sufficient to support the full weight of the unit.
RAP Y NRAR
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SECTION HI—~OPERATION

INTRODUCTION

BOP BIPOLAR OPERATIONAL POWER SUPPLIES can be used in a great variety of applications. As a
PRECISION VOLTAGE or CURRENT SQURCE, the BOP output can be controlled locally by means of the
front panel bipolar VOLTAGE and CURRENT controls or remotely by means of resistance or by voltage
signals. Independently adjustable or remotely programmable limit circuits for both output voltage and
output current protect a sensitive load from any overvoltage or overcurrent. As a BIPOLAR AMPLIFIER,
the BOP output responds for example to such input signals as sine, square or triangular waves. A ()10
valt input signal will program the BOP output {voltage or current) through its rated output ranges. Built-
in preamplifiers, for the voltage, as well as the current channel of the BOP, permit amplification of the
control signals to the required amplitude and provide the interface with high as weil as low impedance
signal sources. '

Detailed examples of the more popular applications are described in the following paragraphs. Before
actual operation, however, the following general comments on the operation of the BOP should be
carefuily considered:

SAFETY PRECAUTIONS

1) Exercise care in making all connections 1o and from the BOP terminals. REMOVE A-G FOWER
FROM THE BOP BEFORE MAKING ANY CONNECTIONS.

2) Wires and/or cables, connected from the BOP terminals to external components or program-
ming devices must be properly insulated and securely terminated on both sides to make ac-
cidental touch Impossible. DO NOT USE BANANA PLUGS WITH EXPOSED SCREWS OR
OTHER EXPOSED METAL PARTS AT THE FRONT PANEL OUTPUT TERMINALS!

3) The BOP chassis and cover must be safety-grounded to a reliable a-c source ground. A safety-
ground may be established by using a grounded a-c power outlet or, if the latter is not available,
by means of a separate wire, from the provided “ground” terminal to a reliable a-c source
ground point.

4) THE COMMON OUTPUT TERMINAL OF THE BOP SHOULD BE SIGNAL GROUNDED. If for any
reason, grounding of the output is not possible, additional precautions must be taken to make
any access to the isolated cutput impossible.

A} DIAGRAMS. Application and test set up diagrams on the following pages show the symbolic and
simplified representation of the BOP circuitry in four (4} separate diagrams, as indicated in FIG. 3-1.
The diagrams represent the four programmable circuits of the BOP.

FIG. 3-1A; Voltage Control Channel.

FiG. 3-1B: Current Control Channel.

FiG. 3-1C: (=)E, Limit Gircuits.

FIG. 3-1D: (*)l, Limit Circuits.

The complete simplified diagram is represented in the fold-out page at the end of Section IV. THE
FOUR CIRCUITS CAN BE PROGRAMMED SEPARATELY AS DESCRIBED IN THE EXAMPLES IN
THIS SECTION, OR THEY CAN BE USED SIMULTANEOUSLY AS THE APPLICATION REQUIRES,
WITH THE EXCEPTION OF THE TWO (2) MAIN BIPOLAR VOLTAGE AND CURRENT CHANNELS
WHICH ARE MANUALLY SELECTED BY THE FRONT PANEL MODE SWITCH OR REMOTELY BY
TTL SIGNALS AND CANNOT BE OPERATED SIMULTANEOUSLY.

The numbered terminais in the diagrams correspond to the connector terminals on the REAR PRO-
GRAMMING CONNECTOR. The terminal designated C corresponds to pin numbers 23,25,27,29,31
or 33 an PC-12.

NOTE: BOP’s have front and rear output terminals. Only the front terminals are shown on ali subse-
quent simplified dlagrams. :

3-1

BOP—05-0186
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FIG. 3-1A BOP VOLTAGE CONTROL CHAKNEL
MNOTYE: Mode Switch position: “VOLTAGE".

PARTOF PC12
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FiIG. 3-1B BOP CURRENT CONTROL CHANNEL
NOTES: 1) Mode Swilch position: "CURRENT”,

2) For inductive foads in excess of 0.5 mHy, the BOP oulpul rasponse may
be optimized by placing & cepacitor across terminals 16 and 15 of the 1,

COMP, AMP,
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP
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