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Safety Summary

The following safety precautions apply to both operating and maintenance personnel and must
be followed during all phases of operation, service, and repair of this instrument.

AWARNING

Before applying power to this instrument:
e Read and understand the safety and operational information in this manual.
e Apply all the listed safety precautions.
e Verify that the voltage selector at the line power cord input is set to the correct line
voltage. Operating the instrument at an incorrect line voltage will void the warranty.
e Make all connections to the instrument before applying power.
e Do not operate the instrument in ways not specified by this manual or by B&K Precision.

Failure to comply with these precautions or with warnings elsewhere in this manual violates the
safety standards of design, manufacture, and intended use of the instrument. B&K Precision
assumes no liability for a customer’s failure to comply with these requirements.

Category rating

The IEC 61010 standard defines safety category ratings that specify the amount of electrical
energy available and the voltage impulses that may occur on electrical conductors associated
with these category ratings. The category rating is a Roman numeral of I, Il, 1ll, or IV. This rating
is also accompanied by a maximum voltage of the circuit to be tested, which defines the voltage
impulses expected and required insulation clearances. These categories are:

Category | (CAT I): Measurement instruments whose measurement inputs are not intended to
be connected to the mains supply. The voltages in the environment are typically derived from a
limited-energy transformer or a battery.

Category Il (CAT 1l): Measurement instruments whose measurement inputs are meant to be
connected to the mains supply at a standard wall outlet or similar sources. Example
measurement environments are portable tools and household appliances.

Category IIl (CAT Ill): Measurement instruments whose measurement inputs are meant to be
connected to the mains installation of a building. Examples are measurements inside a
building's circuit breaker panel or the wiring of permanently-installed motors.

Category IV (CAT IV): Measurement instruments whose measurement inputs are meant to be
connected to the primary power entering a building or other outdoor wiring.

AWARNING

Do not use this instrument in an electrical environment with a higher category rating than what



is specified in this manual for this instrument.

AWARNING

You must ensure that each accessory you use with this instrument has a category rating equal to
or higher than the instrument'’s category rating to maintain the instrument's category rating.
Failure to do so will lower the category rating of the measuring system.

Electrical Power

This instrument is intended to be powered from a CATEGORY Il mains power environment. The
mains power should be 120 V RMS or 240 V RMS. Use only the power cord supplied with the
instrument and ensure it is appropriate for your country of use.

Ground the Instrument

AWARNING

To minimize shock hazard, the instrument chassis and cabinet must be connected to an
electrical safety ground. This instrument is grounded through the ground conductor of the
supplied, three-conductor AC line power cable. The power cable must be plugged into an
approved three-conductor electrical outlet. The power jack and mating plug of the power cable
meet IEC safety standards.

AWARNING

Do not alter or defeat the ground connection. Without the safety ground connection, all
accessible conductive parts (including control knobs) may provide an electric shock. Failure to
use a properly-grounded approved outlet and the recommended three-conductor AC line power
cable may result in injury or death.

AWARNING

Unless otherwise stated, a ground connection on the instrument'’s front or rear panel is for a
reference of potential only and is not to be used as a safety ground.

Do not operate in an explosive or flammable atmosphere

AWARNING

Do not operate the instrument in the presence of flammable gases or vapors, fumes, or finely-
divided particulates.

AWARNING

The instrument is designed to be used in office-type indoor environments. Do not operate the
instrument
¢ In the presence of noxious, corrosive, or flammable fumes, gases, vapors, chemicals, or
finely-divided particulates.
¢ In relative humidity conditions outside the instrument'’s specifications.
e In environments where there is a danger of any liquid being spilled on the instrument or



where any liquid can condense on the instrument.

¢ Inair temperatures exceeding the specified operating temperatures.

e In atmospheric pressures outside the specified altitude limits or where the surrounding
gas is not air.

e In environments with restricted cooling air flow, even if the air temperatures are within
specifications.

e Indirect sunlight.

A CAUTION

This instrument is intended to be used in an indoor pollution degree 2 environment. The
operating temperature range is 0 °C to 40 °C and the operating humidity range is up to 80%
relative humidity with no condensation allowed.

Measurements made by this instrument may be outside specifications if the instrument is used
in non-office-type environments. Such environments may include rapid temperature or
humidity changes, sunlight, vibration and/or mechanical shocks, acoustic noise, electrical noise,
strong electric fields, or strong magnetic fields.

Do not operate instrument if damaged

If the instrument is damaged, appears to be damaged, or if any liquid, chemical, or other
material gets on or inside the instrument, remove the instrument's power cord, remove the
instrument from service, label it as not to be operated, and return the instrument to B&K
Precision for repair. Notify B&K Precision of the nature of any contamination of the instrument.

Clean the instrument only as instructed

Do not clean the instrument, its switches, or its terminals with contact cleaners, abrasives,
lubricants, solvents, acids/bases, or other such chemicals. Clean the instrument only with a
clean dry lint-free cloth or as instructed in this manual.

Not for critical applications

AWARNING

This instrument is not authorized for use in contact with the human body or for use as a
component in a life-support device or system.

Do not touch live circuits

AWARNING

Instrument covers must not be removed by operating personnel. Component replacement and
internal adjustments must be made by qualified service-trained maintenance personnel who
are aware of the hazards involved when the instrument's covers and shields are removed.
Under certain conditions, even with the power cord removed, dangerous voltages may exist
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when the covers are removed. To avoid injuries, always disconnect the power cord from the
instrument, disconnect all other connections (for example, test leads, computer interface
cables, etc.), discharge all circuits, and verify there are no hazardous voltages present on any
conductors by measurements with a properly-operating voltage-sensing device before touching
any internal parts. Verify the voltage-sensing device is working properly before and after making
the measurements by testing with known-operating voltage sources and test for both DC and AC
voltages. Do not attempt any service or adjustment unless another person capable of rendering
first aid and resuscitation is present.

Do not insert any object into an instrument's ventilation openings or other openings.

AWARNING

Hazardous voltages may be present in unexpected locations in circuitry being tested when a
fault condition in the circuit exists.

Fuse replacement

AWARNING

Fuse replacement must be done by qualified service-trained maintenance personnel who are
aware of the instrument's fuse requirements and safe replacement procedures. Disconnect the
instrument from the power line before replacing fuses. Replace fuses only with new fuses of the
fuse types, voltage ratings, and current ratings specified in this manual or on the back of the
instrument. Failure to do so may damage the instrument, lead to a safety hazard, or cause a fire.
Failure to use the specified fuses will void the warranty.

Servicing

ACAUTION

Do not substitute parts that are not approved by B&K Precision or modify this instrument.
Return the instrument to B&K Precision for service and repair to ensure that safety and
performance features are maintained.

Cooling fans

ACAUTION

This instrument contains one or more cooling fans. For continued safe operation of the
instrument, the air inlet and exhaust openings for these fans must not be blocked nor must
accumulated dust or other debris be allowed to reduce air flow. Maintain at least 25 mm
clearance around the sides of the instrument that contain air inlet and exhaust ports. If
mounted in a rack, position power devices in the rack above the instrument to minimize
instrument heating while rack mounted. Do not continue to operate the instrument if you
cannot verify the fan is operating (note some fans may have intermittent duty cycles). Do not
insert any object into the fan's inlet or outlet.



Use correctly sized wires

AWARNING

To connect a load to the power supply, use a wire diameter large enough to handle the
maximum continuous output short-circuit current of the power supply without the wire
overheating.

For continued safe use of the instrument

Do not place heavy objects on the instrument.

Do not obstruct cooling air flow to the instrument.

Do not place a hot soldering iron on the instrument.

Do not pull the instrument with the power cord, connected probe, or connected test
lead.

Do not move the instrument when a probe is connected to a circuit being tested
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Compliance Statements

Disposal of Old Electrical & Electronic Equipment (Applicable in the European
Union and other European countries with separate collection systems)

This product is subject to Directive 2002/96/EC of the European
Parliament and the Council of the European Union on waste electrical
and electronic equipment (WEEE), and in jurisdictions adopting that
Directive, is marked as being put on the market after August 13, 2005,
and should not be disposed of as unsorted municipal waste. Please
utilize your local WEEE collection facilities in the disposition of this
product and otherwise observe all applicable requirements.
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CE Declaration of Conformity

This instrument meets the requirements of 2006/95/EC Low Voltage Directive and 2004/108/EC
Electromagnetic Compatibility Directive with the following standards.

Low Voltage Directive
- EN61010-1: 2001

EMC Directive
- EN 61000-3-2: 2006
- EN 61000-3-3: 1995+A1: 2001+A2: 2005
- EN61000-4-2/-3/-4/-5/-6/-11
- EN61326-1: 2006
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Safety Symbols

Refer to the user manual for warning information
to avoid hazard or personal injury and prevent
damage to instrument.

Electric Shock hazard

On (Supply). This is the AC mains
connect/disconnect switch on the front of the
instrument.

Off (Supply). This is the AC mains
connect/disconnect switch on the front of the
instrument.

Direct current

Alternating current

Fuse Symbol

Chassis (earth ground) symbol

Ground terminal

Protective earth ground

ACAUTION

CAUTION indicates a hazardous situation which, if
not avoided, will result in minor or moderate injury

AWARNING

WARNING indicates a hazardous situation which, if
not avoided, could result in death or serious injury

A DANGER

DANGER indicates a hazardous situation which, if
not avoided, will result in death or serious injury.
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1 General Information

1.1 Product Overview

The 91308 Series programmable triple output DC power supplies feature isolated outputs that
can be adjusted independently. They can be configured for series or parallel mode when
connecting multiple channels together. The front panel keys and the rotary knob provide a
convenient means for setting values and adjusting parameters. Built-in memory supports
storing and recalling user settings without the need to connect to an external PC. A wide range
of interface options enables remote controllability from a PC.

Features:

e 3independent, fully programmable and electrically isolated outputs
e Front and rear panel output terminals

e Remote Sense on all channels

e Display Voltage and Current of all 3 channels simultaneously
e RS232/USB/GPIB remote interfaces

e Series, parallel, and tracking modes

e OQutput timer function (0.1 - 99999.9 seconds)

e Store/recall up to 36 instrument settings

e Bright and easy to read display (VFD technology)

e OVP, OCP, OTP Protection

e Compact half-rack 2U form factor

1.2 Package Contents

Please inspect the instrument mechanically and electrically upon receiving it. Unpack all items
from the shipping carton, and check for any obvious signs of physical damage that may have
occurred during transportation. Report any damage to the shipping agent immediately. Save the
original packing carton for possible future reshipment. Every power supply is shipped with the
following contents:

e 1x9130B, 9131B, or 9132B Power Supply

e 1xUser Manual

e 1xAC Power Cord

e 1 x Certificate of Calibration

e 1 xTestReport

Verify that all items above are included in the shipping container. If anything is missing, please
contact B&K Precision.
1



1.3 Product Dimensions

The 9130B power supply’s dimensions are approximately 214.5 mm (8.44 in) x 88.2 mm (3.47
in) x 354.6 mm (13.96 in) (W x Hx D). The 9131B and 9232B power supply’s dimensions are
approximately 214.5 mm (8.44 in) x 88.2 mm (3.47 in) x 445 mm (17.52 in) (W x H x D).

Note: All dimensions in the figures below are measured in millimeters (mm).
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1.4 Rackmount Installation

The instrument can be installed in a standard 19-inch rack using the optional IT-E151 rackmount
kit. Below is an image of a 9130B Series model installed with the IT-E151 rackmount Kit.

Note: Remove the carrying handle and the two plastic ears before mounting the instrument. To
remove the handle, grasp the handle by its sides, pull outwards, and rotate it until the arrow on
the handle and the arrow on the plastic ears are in opposite directions. Then pull the handle
outward. After removing the handle, you can use a screwdriver to remove the two plastic ears.
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To rackmount a single instrument, order rackmount kit IT-E151
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To rackmount two instruments side-by-side, order rackmount kit IT-E151 and remove the
front panel cover



1.5 Front Panel Overview
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Figure 1 - Front Panel

Front Panel Description

VFD display

Shift key

Local key

Power key

Numeric keys

Function keys

Cursor keys

Output terminals

ONONCNHOMORCRIORIORNG)

Rotary knob




1.6 Rear Panel Overview
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Figure 2 - Rear Panel

Rear Panel Description

Cooling fan

Remote sense terminal

AC power input receptacle & fuse box

RS-232 interface

USB interface

@O e OO

GPIB interface




1.7 Keypad Overview
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Figure 3 - Keypad

Shift -
Shift key
Enables access to secondary functions (Labeled in blue)
= Local key
Sets the instrument back to local mode.
PN Power key
O Power on the instrument.

@ @ Numeric keypad
- Enters numeric values for various parameters.

ovP V-set / OVP button
Configures output voltage or sets the overvoltage protection point for the
power supply.
Menu I-set / Menu button
Configures output current or allows access to the power supply menu
settings.
Save Recall / Save button
Saves and recalls instrument settings.
Meter
Switches from set value display to measured output value display.
Enter
Confirms setting
Lock Output / Lock button
Controls output On/Off state of the power supply or used to lock the front
panel buttons.
Left/Right arrow keys

Adjusts cursor position or select menu items.

Up/Down arrow keys
Used to select menu items or increase/decrease output voltage or current
values.

> |[4)
<

@ Esc key

Cancel and return to previous menu.




1.8 Display Overview
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Figure 4 - Display

Display Description

s
-

F Indicates output is off

i

Indicates constant voltage mode

Indicates constant current mode

Indicates the shift button is pressed

Tracking mode enabled

b

= Indicates remote mode

i

Keyboard lock enabled

Indicates the channel currently selected




2 Getting Started

Before connecting and powering up the instrument, please review and go through the
instructions in this chapter.

2.1 Input Power and Fuse Requirements

The supply has a selectable AC input that accepts line voltage input within:

Voltage: 110V (+/- 10 %) or 220 V (+/- 10 %)
Frequency: 47 Hz — 63 Hz

Before connecting to an AC outlet or external power source, be sure that the power switch is in
the OFF position and verify that the AC power cord, including the extension line, is compatible
with the rated voltage/current and that there is sufficient circuit capacity for the power supply.
Once verified, connect the cable firmly.

AWARNING

The included AC power cord is safety certified for this
instrument operating in rated range. To change a

A cable or add an extension cable, be sure that it can
meet the required power ratings for this instrument.
Any misuse with wrong or unsafe cables will void the
warranty.

SHOCK HAZARD:

The power cord provides a chassis ground through a
third conductor. Verify that your power outlet is of the
three-conductor type with the correct pin connected
to earth ground.




2.2 Fuse Requirements

An AC input fuse is necessary when powering the instrument. The below table shows the fuse
required for all models operating with either 110V AC or 220V AC input.

Table 2.1 - Fuse Table

Model | Fuse Specification (110V AC) | Fuse Specification (220V AC)
9130B 6.3A 250V 3.15A 250V

9131B 10A 250V 5A 250V

9132B 10A 250V 5A 250V

2.3 Line Voltage Selection

The power supplies can be selected to operate with 110 V input or 220 V input. To ensure that
your instrument is properly configured to operate at the desired AC line voltage, please follow
the steps below:

AWARNING

For safety, no power should be applied to the

instrument while changing line voltage operation.
Disconnect all cables connected to the instrument
before proceeding.

Step 1 - Check and/or Change Fuse
Locate the fuse box next to the AC input connector in the rear panel (see Figure 2)

With a small flat blade screwdriver, insert into the fuse box slit to pull and slide out the fuse
box as indicated below.
Check and replace fuse (if necessary) for the desired line voltage operation (see Table 1 -

Fuse Table).

—1 Fuse box slit

Fuse box

Check/Remove Fuse

Figure 5 - Fuse replacement
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Step 2 - Check and/or Change Line Voltage Switch

- Locate the Line Voltage Switch, which has markings that indicate “110” for 110V or “220” for
220V line operation. Depending on the model, the Line Voltage Switch will be located either on
the rear or bottom of the instrument. Set the switch to the desired line voltage operation.

Rear Panel

(Bottom View) v

B<+— Line Voltage Switch

J l? J
Front Panel

Figure 6 - Line Voltage Switch Location

AWARNING

Do not connect power to the instrument until the line
voltage selection is setup correctly. Applying an
incorrect line voltage or configuring the line voltage
selection improperly may damage the instrument and
void all warranty.

AWARNING

Any disassembling of the case or changing the fuse
not performed by an authorized service technician
will void the warranty of the instrument.

11



2

4 Output Connections

The main DC output terminal is a binding post terminal on the front panel.

AWARNING

Before connecting wires to the output terminals, turn
OFF the power supply to avoid damage to the
instrument and the device under test (DUT). For
safety, load wires must have a wire gauge size large
enough to prevent overheating when the power
supply operates at maximum short circuit output
current. It will also prevent large voltage drops from
resistances in the wires.

A

SHOCK HAZARD:
Hazardous voltages may exist at the outputs and the
load connections when using a power supply with a
rated output greater than 40V. To protect personnel
against accidental contact with hazardous voltages,
ensure that the load and its connections have no
accessible live parts. Ensure that the load wiring
insulation rating is greater than to the maximum
output voltage of the power supply.

12



2.5 Carrying handle Adjustment
To adjust the position, grasp the handle by the sides and pull outward. Then rotate the handle
to the desired position.

Handle transport position

Figure 7 - Carrying Handle

AWARNING

Be sure the handle is locked in position and avoid
twisting movements while transporting as the handle
can damage and drop the power supply.

13



2.6 Preliminary Check

Complete the following steps to verify that the power supply is ready for use.

1. Verify AC Input Voltage
Verify and check to make sure proper AC voltages are available to power the instrument.
The AC voltage range must meet the acceptable specification as explained in “2.1 Input
Power and Fuse Requirements”.

2. Connect Power and Self-Test
Connect AC power cord to the AC receptacle in the rear panel and press the power
switch to the |(-==-) ON position to turn ON the instrument. It will run through a self-
test procedure.

After power on, during the self-test, the following should be displayed on the VFD:
BIOS verl.dd

Figure 7 - Scan System

After the Scan System is complete the VFD will display as shown in Figure 9.

= HLABEY  BHEREY  BdEREY
<OFF> OFF>  <OFF:

Figure 9 - Scan Complete

Note: The initial power on state is based on the settings
in the (Config) configuration menu.
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Self-test Errors

The following errors will be displayed if the self-test did not complete successfully:

Error Message on Display
EEPROM Fall

System Lost

Model Fail

Cal Lost

Fact Loss

Model Lost

Description

The internal EEPROM is corrupted or damaged.
Last system settings within the EEPROM are lost.
Channel response failure.

Calibration data within the EEPROM is lost.
Factory calibration data is lost.

Channel initialization failed.

If any of these errors occur, please contact B&K Precision.

15



3 Front Panel Operation

At power-on, the power supply will automatically enter the front-panel operation mode and the
instrument can be controlled via the front panel keys and knob.

The power supply enters remote mode as soon as a valid remote command is received via the
selected communication interface in the rear panel. The VFD also displays a “# ” symbol in the
lower left to indicate remote mode. Switching to remote mode does not impact the supply’s
output parameters. In remote mode, front-panel operation is disabled. Only Meter and Local

Loca

buttons are enabled. If the power supply is in remote mode and the ™ . key is enabled, you

Local

can revert to manual mode by pressing the = . key.

The power supply is in Meter mode when it is powered on. In this mode, the VFD will display
the output voltage and current.

The output of the power supply can be enabled/disabled from the front panel by pressing the

Lock

button. When output is enabled, the supply will display the state and voltage/current of

each channel. "&3” represents constant current mode. ’ £ & represents constant voltage mode.
This is indicated for each channel independently. When output is disabled, the VFD will display
<OFF> for each channel if the supply is in Meter mode. If the supply is not in Meter mode, I-SET
current settings of each channel will be displayed.

3.1 Check Model and Firmware Version

Shift

The firmware version, model, and serial number can be verified by pressing the ‘ followed

nto
T,

by Info \*_ . This information can also be acquired by using the *IDN? remote command via
any of the remote interfaces connected to a computer.

3.2 Output Control

Pressing the @ button toggles the output state of all 3 channels of the power supply.

Shift Shift

To control the output state of each channel individually, press‘ @, ‘ @ or ‘ @ for
channels 1, 2, or 3 respectively.

16



3.3 Meter Mode

The power supply can display the set voltage and current values or the measured voltage and
: M . . .
current readings. Press the button to toggle between displaying settings and measured

readings. When the button is illuminated, the display shows the measured voltage and
current readings. When it is not illuminated, the display shows the set voltage and current
values.

3.4 Setting Voltage and Current

Follow the steps below to set the output voltage or current. The values can be entered using the
numeric keypad, rotary knob or the Up/Down arrow keys Av

Loca

1. Using the keypad: Press . key to select channel (selected channel is indicated by

OovP Menu

i), press (for voltage) or (for current) and the button will illuminate.

Then enter a numerical value on the keypad followed by .

Loca

2. Using the rotory knob: Press o . key to select channel (selected channel is indicated

OVP Menu

by ), press (for voltage) or (for current), then press CRID to move

the cursor position and adjust the voltage or current value using the rotory knob.
Loca
. CHTS . .
3. Using the Up/Down arrows: Press key to select channel (selected channel is

QvP Menu

indicated by ), press (for voltage) or (for current),then press CHD)

to move the cursor position and adjust the voltage or current value using AV.

Note: To see the voltage and current setting changes, make sure the instrument is not

displaying in meter mode (button is not illuminated in this mode). See 4.10 Return
Meter for more information on this mode.

When output is ON, the user can use the rotary knob to adjust the voltage value when the
output is in constant voltage £ mode. The same can be done to adjust the current value when
output is in constant current &% mode.

17



3.5 Over Voltage Protection (OVP)

Over voltage protection can be set for each channel. Follow the steps below.

Loca

CHIS
1. Press . key to select the channel.

Shift OVP

2. Press ‘ followed by the button. The display will show OVP Set and OFF ON
options below.

3. Use the @keys to select OFF or ON to disable or enable OVP for the selected channel.

4. Press and the display below OVP Set will indicate the OVP voltage limit.
5. Use the numeric keypad, rotary knob or the Up/Down arrow keys AN to change the

desired voltage limit, then press to confirm the changes.
6. Repeat the above steps for setting each channel.

When OVP protection is tripped during operation, the output will turn off and the power supply
will display OVER VOLT. To clear the trip status, press any key once.

Note: Avoid exceeding 120% of the rated voltage across the output terminals or it will
damage the power supply.

3.6 Save/Recall Instrument Settings

Up to 36 instrument settings can be saved/recalled from the instrument’s internal memory. The
settings that can be saved/recalled are set voltage, set current, OVP settings, and maximum
voltage limit settings.

Save Settings

Shift Save

1. Configure the settings you want to save and press ‘ key and
Save mode.

Save

2. The button will flash on and off until a Save location value is entered.

3. Use the numeric keypad to enter the memory location between 1 and 9. Once the
location number is entered, the power supply will display Save Data Done! and return to
normal operation.

4. To save more than 9 settings, refer to “4.8 Memory Group”.

Recall

button to enter

5. To exit Save mode at any time, press @ key.

Recall Settings

Save Save

1. Press button to enter Recall mode. The button will be illuminated.
2. Use the numeric keypad to enter the memory location between 1 through 9 to recall

Recall Recall
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saved settings from that location. If the selected memory location does not have any
saved settings, the message Recall Data Empty! will be displayed.

Note: When in Recall mode, users can recall settings from different locations without
having to press additional keys each time. For example, you can press 1 to recall settings
in location 1, and then press 5 to immediately recall settings in location 5.

Save
3. To exit Recall mode at any time, press the button again or press @

3.7 Key Lock

The front panel keys can be locked to prevent unwanted changes to output settings and power
supply configurations. Follow the steps below to enable/disable key lock.

Lock

1. Pressthe ‘ key and the button. A Lock &% indicator will light up on the
display, indicating that the front panel keys are locked. At this point, all keys are disabled

Shift Lock

except for the ‘key,button and button.

Shift Lock

2. To unlock the keys, press the ‘ key and button again. The Lock &2 indicator
will disappear and all keys will be enabled.

3.8 Output Check

Voltage Check
Follow the steps below to check the voltage output with no load connected.
1. Turn on the power supply. The display should look like the following.

= B.AEeY  feeay  e.EeaY
OFF>  <OFF>  <OFF>

Figure 10 - Voltage Check

Lock

2. Enable the output by pressing : the button will illuminate. The <[FF >will be

. . e .
replaced with a numeric value and a % next to this value for each channel.

3. Pressthe button if itis illuminated to enter the settings mode.

ovP

4. Press first, and then a numeric value on the keypad and then press the

button.

Note: The button will automatically return to meter mode and illuminate after
5 seconds of a valid entry (see 4.10 Return Meter to disable this).
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5.

7.

If the button is not already illuminated, press it once and the display will show
the measured voltage at the output. This voltage may fluctuate slightly from the voltage
value entered in the previous steps.

(Optional) You may also verify the output voltage by connecting the (+) and (-) terminals
to an external voltmeter. The measured value should match or be comparable to the
entered voltage value.

Verify channels 2 and 3 according to steps 1 through 6.

Current Check
Follow the steps below to check current output of the power supply.

1.

Lock

Turn off all output channels not illuminated). The display will show the <[FF>
annunciator for all channels on the display.
Short the (+) and (-) output terminals for CH1 with test leads or a shorting bar.

Set the power supply to settings mode (press so that it is not illuminated).

I-SET

Press the button first and then enter the value (i.e. 1.000 A) on the keypad and

press the button. The current display will now show the value you entered.

Lock

Enable the output by pressing the button. The <JFF> annunciator will be

replaced with a £:3 next to the value entered indicating the power supply is in constant
current mode. This numeric value may fluctuate slightly from the current value entered
in step 4.

(Optional) You may also verify the output current by connecting the (+) and (-) terminals
to an external current meter capable of measuring the current that you set. The
measured value should match or be comparable to the entered current value.

Verify channels 2 and 3 according to steps 1 through 6.

Press the power switch to turn off the power supply and remove the short on the output
terminals.
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4 Menu Access and Options

4.1 How to Access the Menu

Before using the instrument, it is important to be familiarized with its menu structure and learn

how to view or change settings and parameters. Follow the steps below to guide you in
selecting the menu options.

1.
2.
3.

4.2 Menu Options

From the normal display, press the ‘ key and the

Sl

Use the

Shift Menu

I-SET

keys or encoder knob to move through the menu selections.

When the selected item is blinking, press the button to access its menu

settings. There may be parameters or options to select within each menu item. Follow

the same instructions as described in the previous steps to select them.

To save changes to a setting, press the button.

To exit the menu at any time, press the

submenu.

All settings and parameters can be configured from the built-in menu system of the power
supply. The menu system is divided into the following sections as displayed on the power

supply.

Config

OutState
OutParam

Knob

Buzzer
Communication
MemoryGroup
Protocol
ReturnMeter
Reset

Exit

System

CH1

Set the output state during power-on.

Set the power-on parameters

Lock/unlock the rotary knob

Enable/disable instrument beeper

Select and configure RS232, GPIB, and USB interfaces
Select memory group

Select SCPI options

Enable automatic return state

Reset menu

Move up menu structure

Configure channel 1
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CH2 Configure channel 2

CH3 Configure channel 3
Comb
Off Turns off series, parallel, or tracking mode
Series Configure series mode
Para Configure parallel mode
Track Configure tracking mode
Exit Move up menu structure

4.3 Output Power-on State

The initial power-on state of the power supply outputs can be configured.

1. From the Config menu, select OutState and press the button.

2. There are two options that can be selected using the @keys or rotary knob:
3. OFF - Default output state.
4. Last - Last output state during the last power-off.

Trigger

Enter

button.

6. To exit the menu at any time, press =~ twice.

o

Select OFF or Last and press the

4.4 Qutput Parameters

This option sets the voltage and current output state values at power-on.

From the Config menu, select OutParam and press the button.

2. There are two options that can be selected using the CHY) curser keys or rotary
knob:

3. Reset — Restores the default voltage, current, and output states based on factory default
parameters.
Keep — Restores the voltage, current, and output states for each channel based on the
settings during last power-off.

Trigger

4. Select the desired settings for power-on, and press the button to save changes.

5. To exit the menu at any time, press the key twice.

4.5 Lock/Unlock Rotary Knob

This option enables or disables the rotary knob.

1. From the Config menu, select Knob and press the button.

2. There are two options that can be selected by using the CH keys or rotary knob:
Unlock — Enable rotary knob
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3.

Lock — Disable rotary knob
To exit the menu at any time, press the @ key twice.

4.6 Buzzer On/Off

This option enables or disables the instrument beeper.

1. From the Config menu, select Buzzer and press the button.
2. There are two options that can be selected by using the @keys or rotary knob:

Select one of two options below, then press the button:

OFF — Beep is turned off.
ON - Beep is turned on.

To exit the menu at any time, press the @ key twice.

4.7 Communication

Follow the instructions below to select and configure the remote interface.

RS232
1.

6.

From the Config menu, select RS-232 and press the button. This will select the
RS-232 interface for remote communication.

There are four options that can be selected by using the CHLY) keys or rotary knob:
Use the ANVS to select the Baud Rate — 4800, 9600, 19200, 38400, 57600 or 115200

and press button.

Use the AN keys to select the Parity — N None, O Odd, or E Even and press the

button.
Use the AN to select the Control Flow — Single or Mux and press the

button.
To exit the menu at any time, press the @ key twice.

Factory default: 4800,8,N,1, Single

usB

1.

2.

From the Config menu, select USB and press the button. This will select the
USB interface for remote communication.

To exit the menu at any time, press the @ key twice.
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GPIB

1. From the Config menu, select GPIB and press the button. This will select the
GPIB interface for remote communication.

2. Usethe ANV keys to select Address 1-31 and press the button.

3. To exit the menu at any time, press the @ key twice.

4.8 Memory Group

Up to 36 instrument settings can be stored into the instrument’s non-volatile memory. The
internal memory bank is divided into four groups. They are Grpl, Grp2, Grp3 and Grp4. Each
group can save 9 different operating states (1-9).

From the Config menu, select MemoryGroup and press the button.
Use the I keys or rotary knob to select one of the four groups — Grp1, Grp2, Grp3, or

Grp4 and press the button.

To save the first 9 instrument settings, select Grp 1, then exit the menu and follow the
instructions in section “3.6 Save/Recall Instrument Settings” to save and recall settings. To save
additional settings, select Grp 2, Grp3, or Grp4, then follow the same steps in section 3.6.

4.9 Protocol

From the Config menu, select Protocol and press the button.
There are three options: DEFAULT, EXT1, LEGACY. Select one of the options by using the

CHY) keys or rotary knob and press the button. The DEFAULT option is

recommended for most applications. The LEGACY option supports compatibility with B&K
Precision 9130.

Note: EXT1 is not used.

4.10 Return Meter

This option allows users to enable an internal fixed timer delay (5 seconds) for the power
supply to automatically switch from settings mode to meter mode. When enabled, it will

automatically switch to meter mode after 5 seconds. The backlight of the button will
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illuminate. In this state, pushing the button again to toggle back to settings mode will reset the
5-second timer again before the supply changes back to meter mode.

From the Config menu, select ReturnMeter and press the button.
1. There are two options that can be selected by using the CHD keys or rotary knob.

Select OFF or Wait5Sec and press the button.

Reset

Note: Restoring the instrument to default values will change all current instrument settings
and parameters back to their default values.

All instrument settings can be reset back to their factory default values by doing the following:

From the Config menu, select Reset and press the button.
1. There are two options that can be selected by using the @keys or rotary knob,

select NO to exit or YES to proceed and press the button.

Exit
This option will exit the Systems menu and return to the Power Menu....

From the Config menu level, select Exit and press the button.

4.11 System Menu

The system menu allows configuration of each channel’s maximum voltage limit and their
output timer.

Shift

To access this menu, press ‘ key and then press the button. Use the CED keys to

select CH1, CH2 or CH3 and press the button.

Use the CHD keys to select MaxVolt, OutTimer or Exit, and then press the button.

MaxVolt

This allows the user to set the maximum voltage that can be entered from the front
panel to avoid accidental damage to DUT (Device under test) connected to the power
supply. The maximum voltage can be entered using the numeric keypad, rotary knob or

the Up/Down arrow ANV keys.
OutTimer
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This option will configure the internal output timer of the selected channel. The timer
can be set from 0.1 to 99999.9 seconds for each output. This will configure the power
supply to enable the output for the specified period of time. This value can be set using

the numeric keypad, rotary knob or the Up/Down arrow Avkeys.
Exit
This option will exit the System menu and return to the Power Menu....

From the System menu level, select Exit and press the button.

4.12 Combined Series and Parallel Modes
This section describes how to configure the power supply for series and parallel modes.

From the Power Menu.... Select Comb followed by the button. The display will show
four menu options OFF Series Para Track. Each of these options are described below.

BB
JEl<;:<:->f%c>

+ - + - + -

= CH1 CH2 = CH3
Load Load Load

Figure 8 — Normal Wiring

OFF
This option is used to disable series, parallel, or tracking modes.

1. From the Power Combine Set... menu select OFF and press the button.
2. The power supply will momentarily display Remove Successful! Before returning
to normal display.

Series Mode

The series mode doubles the available voltage range that can be supplied by combining
the voltage of channels 1 and 2. The following steps will describe the external wiring and
instrument setup required to use this feature.

1. Power down the unit and remove all wiring from the output terminals.
2. Verify all wiring is connected as illustrated below:
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500
o0

E

Load

Figure 9 - Series Mode Wiring Diagram

Lock

On/Off

. Power on the unit and verify that the outputs are disabled (On/Off button

is not illuminated).
. From the Power Combine Set... menu, select Series and press the button.

. As CH1+Ch2 is blinking, press the button. The power supply will display
Series Successful! The display should look like the one shown below. Series and
CH1+2 will be shown in the middle of the display.

= HEEEY  Series  D.BHAEY

3188 CHI+Z  S.BBEH

Figure 10 - Display Series CH1+2

. Set the voltage and current for CH1+2 and CH3.

Lock

. Enable the outputs by pressing the button.

If the button is not illuminated, press the button once to display

the measured voltage and current at the output.

Para (Parallel Mode)

The Parallel mode will increase the available current range that can be supplied by
combining channels 1 and 2, 2 and 3, or All. The following steps will describe the
external wiring and menu options for combining channels CH1+CH2.

1. Power down the unit and remove all wiring from the output terminals.
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o'e'c

Load

Figure 11 — Parallel Mode Wiring Diagram

2. Verify all wiring is connected as illustrated.
3. Power on the unit and verify that the outputs are turned off the On/Off

Lock

button is not illuminated.

4. From the Power Combine Set... menu select Para and press the
button.
5. The following options are available: CH1+CH2, CH1+CH3 or ALL.

6. Select CH1+CH2 and press the button. The power supply will display
Parallel Successful!

# 1HBEEY  Para C.BBEY
B.2HBH  CHI+Z  S.BHEA

Figure 12 - CH1+CH2 Parallel Display

7. Set the voltage and current (max current will be the sum of the combined
channels).

Lock

8. Enable the outputs by pressing the enter button, which will illuminate.

9. Ifthe button is not illuminated, press the button once to

enable the measured voltage and current at the output.

Note: For combining CH1+CH3 follow the same steps and select CH1+CH3 for the option
in step 5.

Parallel ALL Mode
The following steps will describe the external wiring and menu options for combining
ALL channels.

1. Power down the unit and remove all wiring from the output terminals.
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Load

Figure 13 — Parallel Mode Wiring for All Channels

2. Verify all wiring is connected as illustrated.

Lock

On/Off

3. Power on the unit and verify that the outputs are turned off (On/Off button not

illuminated).

4. From the Power Combine Set... menu, select Para and press the button.
5. The following options are available: CH1+CH2, CH1+CH3 or ALL.

6. Select ALL and press the button. The power supply will display Parallel
Successful!

WHEEY Para Para
H.266A ALL ALL

Ty

Figure 14 - All Channels Parallel Display

4.13 Tracking Mode

This function configures the channels for tracking mode. In tracking mode, when a voltage or
current parameter is changed, channels change according to the ratio between channels.

1. From the Power Combine Set... menu, select Track and press the button.

2. Select one of the following: CH1+CH2, CH1+CH3 or ALL. Then, press the
button.
The power supply will display Track Set Successful! The Y- symbol will appear on the
display to indicate tracking is enabled.
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Note: Set the intended ratio before enabling tracking. The tracking is based on a ratio
between CH1 and CH2 when the tracking is enabled. If the voltage is the same on both
channels when set, the two channels will track together based on a 1 to 1 ratio. For
example, if CHL=1Vand CH2 =2V a 1 to 2 ratio is set when tracking is enabled. With
this ratio, a voltage increase on CH1 from 1 to 2 volts will result in 4 volts on CH2.

Tracking function is disabled if 0 V or 0 A is set when tracking is enabled.

4.14 Parameters in Series/Parallel Mode

Maximum voltage
When operating in Series mode, voltages between channels add. In Parallel mode, the voltage
equals the maximum voltage of the lowest voltage channel.

Table 4.1 - Maximum Voltage in Series/Parallel Modes

Model 9130B 9131B 9132B
Series CH1+CH2 Max Voltage 62V 62V 122V
Parallel CH1+CH2 Max Voltage 31V 31V 62V
Parallel CH2+CH3 Max Voltage 6V 6V 6V
Parallel CH1+CH2+CH3 (All) Max Voltage 6V 6V 6V

4.15 Over Temperature Protection
If the internal temperature of the power supply exceeds 176°F (80°C), the instrument will
protect itself by automatically turn the output off. When this happens, the instrument beeper
will turn on and the display will indicate Over Temp. It is recommended that the power supply
be disconnected from the DUT and powered off to allow the supply to cool down to normal
operating temperature.

4.16 Remote Sense
Remote sense can be used to compensate for voltage drops (up to 1 V) due to resistance from
test leads connected to your device under test (DUT), thus providing more accurate output
voltage. The power supply is initially set up to local sense mode by default. Refer to the
following sections for details of local and remote sense setup.

Local Sense
By default, the power supply is set up for local sense with jumpers installed. This is determined
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by the wire connections in the rear panel as shown below.

CH1 CH2 1 CH3 |

- -
+ +

+ S+ S - + S+ §- -
Figure 15 - Jumpers installed for local sense

AWARNING

DO NOT disconnect the jumpers if remote sense is not used. Doing so will cause
erratic behavior and may damage the power supply under certain conditions.

A Never connect any power source into any of the terminals at any time during

operation.

When output is enabled, DO NOT use your hands to touch the terminals or the
screws that are designed to tighten wires to the terminals. Doing so may create a

shock hazard under high voltage output conditions.

Remote Sense
To enable remote sense, follow the steps below for each channel:

1. Power OFF the supply and disconnect all loads and cables connected to it.
2. Use a small flat blade screwdriver to loosen and remove the jumper wires as shown

below.
—CHl— [ —CH2—— ——CH3—
N e
+ St S = &= + S+ S - = + S+ §- - =

Figure 16 - Sense jumpers removed

1. Connect wires to the DUT as illustrated in Figure 20. Make the connections between +
and S+ and S- and — for each channel that will be using remote sense. The S+ and S-

wires should be twisted as illustrated to minimize noise.
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+S+S---#+S+S---é— +S+S——J=-

Figure 17 - Remote sense connections

2. Connect the S+ to the Device Under Test (DUT)’s positive (+) terminal, and connect the S-
to the DUT’s negative (-) terminal.

Double check that the connections matches to Figure 20.

4. Power ON the supply and then configure and enable the output.

w

ACAUTION

DO NOT at any time disconnect the wires from the S+ and S- terminals to the DUT
while output is enabled (ON). Doing so may damage the power supply and cause
unstable output.

5 Remote Operation

The power supply comes standard with RS232, USB, and GPIB remote interfaces. Users can
program the power supply by using SCPI (Standard Commands for Programmable Instruments)
commands over any one of the remote interfaces. This section will describe how to set up all of
the supported interfaces.

Note: The ¥ indicator will appear on display when the power supply is successfully connected
to a PC remotely through any remote interface. Keys on the front panel will be locked until the

Local

instrument is in LOCAL mode. To return to LOCAL mode from the front panel, press ‘ The
*F indicator will disappear when the instrument is in LOCAL mode.

5.1 Interface Configuration

RS-232
For RS-232 connectivity, refer to the diagram below for pin out information. The RS-232 is
labeled in the rear panel and it is a female DB-9 interface.
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PIN Description

1 -

2 Transmit Data
3 Receive Data
4 -

5 GND

6 -

7 -

8 -

9 -

Figure 18 - RS-232 Pin out

A straight pin-to-pin DB9 female to DB9 male serial cable is required for using the RS-232
interface. Do not use a null modem or crossover DB9 serial cable.

Follow the steps below to configure the power supply for RS-232 operation:

1.
2.

From the Config menu, select Communication and press the button.

Press the @keys until RS-232 is blinking and press the button.

The configurable options are:

Baud rate: 9600 (default), 19200, 38400, 57600, 115200.
Parity/data bits: None/8 bits (default), Even/8 bits, Odd/8 bits.
Address: Single, Mux

Use the CHY) keys to select the option and the Avkeys to change settings. When

all three options are set press the button.

If MUX mode has been selected specify the ADDR using the keypad or Avand press

the button.

Note: The RS-232 interface does not have a flow control mechanism. The programmer
should be aware of this limitation and allow sufficient command process time. If the
remote commands are sent too fast the power supply’s internal buffer may overrun
and cause a communication error. Therefore, adding a delay between commands to
allow for sufficient time to process commands is required.

5. All serial settings must match the settings configured on the PC in order for

33



communication to link successfully.

USB

All models include a USBTMC-compliant interface that can be used for remote communication.
There are no settings in the menu system for USB configuration. The only requirement is a
USBTMC driver. We recommend using the drivers provided by National Instruments, which
come included with NI-VISA and can be downloaded here: http://www.ni.com/visa

1. From the Config menu, select Communication then press .

2. Usethe CHLY) keys to select the USB option then press . No other options

are required.

GPIB
Each model can be configured with a GPIB address from 1-31. To communicate via GPIB,
connect a GPIB cable to the GPIB interface on the rear panel, as illustrated below.

Follow the instructions below to select and configure the GPIB interface for remote operation.
1. From the Config menu, select Communication then press .
2. Use the I keys to select the GPIB option then press .

3. Configure the GPIB Communication Address to which the power supply will be assigned.
Use the rotary numeric keypad AN keys or rotary knob to enter an Address value

from 1-31 then press .

4. Make sure the address assigned to the power supply unit matches the address the data
commands are being sent to.

6 Remote Commands

The instrument supports some SCPI commands and some instrument specific commands. These
commands enable a computer to remotely communicate and control the instrument over any of
the supported remote interfaces: USBTMC, RS-232, and GPIB.

Refer to the programming manual for details, which can be downloaded from
www.bkprecision.com.
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7 Troubleshooting Guide

Below are some frequently asked questions and answers. Please check if any apply to your
power supply before contacting B&K Precision.

General
Q: I cannot power up the power supply.
- Check that the power cord is securely connected to the AC input and there is live power

from your electrical AC outlet.

Verify that the AC power coming from the mains contains the correct voltage. The power

supply can accept a specific range of AC input voltages. Refer to section 2.1.

Q: How do I set up the supply to run in constant current mode?

The supply is a CV/CC power supply that automatically crosses over from CV to CC upon a

load, which draws current at the current limit (ISET). Therefore, it is dependent on the

load. For example, if ISET is configured as 1 A, the load must draw 1 A before the supply

will go into CC mode.

Q: How come my display voltage is lower than the voltage | set?

This is often because of the resistances from the test leads/wires connected between the

supply and the DUT (device under test), which causes a drop in voltage. To minimize this

drop, use remote sense terminals to compensate and output a more accurate voltage to

the DUT.

Q: I cannot set voltage at the maximum rating.

- This may be that the set voltage is outside of the voltage maximum limit. Refer to the

MaxVolt section of the manual and set this value above the voltage that is being entered.
This can also be set to the limit of the power supplies range, which in effect turns off the
MaxVolt function.

Remote Control
Q: l'am trying to send the commands over RS232, but it does not seem to respond.
- Check that you are sending ASCII strings that are terminated with a CR (carriage return) and
LF (linefeed) character.
- For RS-232, check that the baud rate, parity, data bits, stop bit, and flow control settings
match with the settings configured on both the software interface and the power supply
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8 Specifications

Note: All specifications apply to the unit after a temperature stabilization time of 15 minutes
over an ambient temperature range of 23 °C £ 5 °C. Specifications are subject to change
without notice.

Environmental Conditions:
This power supply is designed for indoor use and operation with maximum relative humidity of
80%.

Model | 91308 | 91318 | 91328

Output Rating

Voltage 0-30V (Ch 1 and Ch2), 0-30V (Ch 1 and Ch2), 0-60 V (Ch 1 and Ch2),
g 0-5V (Ch3) 0-5V (Ch3) 0-5V (Ch3)

Current 0-3A(Ch 1and Ch2), 0-6 A (Ch 1 and Ch2), 0-3A(Ch 1 and Ch2),

0-3 A (Ch3) 0-3A(Ch3) 0-3A(Ch3)

Power 195 W 375 W 375 W

Line Regulation

Voltage <0.01% + 3 mV <0.01% + 3 mV <0.01% + 3 mV

Current <0.1%+3 mA <0.1%+3 mA <0.1%+3 mA

Load Regulation

Voltage <0.01% + 3 mV <0.01% + 3 mV <0.01% + 3 mV

Current <0.1%+ 3 mA <0.1%+3mA <0.1%+3mA

Ripple and Noise

Voltage <1 mVrms <1 mVrms <1 mVrms

<5 mArms (Chl and Ch2),

Current <3 mArms < 4 mArms (Ch3) <4 mArms

Temperature Coefficient (0 °C to 40 °C) £ (% output + offset) (typical)

Voltage <0.03% + 10 mV

Current <0.1%+5mA

Programming Resolution

Voltage 1mv 1mV 1mVv

Current 1 mA 1 mA 1 mA

Readback Resolution

Voltage 1mV 1mV 1mVv

Current 1 mA 1 mA 1 mA

Programming Accuracy + (% output + offset)

Voltage <0.03% + 10 mV




<0.1% + 8 mA (Chl and
Current <0.1%+5mA Ch2) <0.1%+5mA
<0.1% + 5 mA (Ch3)

Readback Accuracy * (% output + offset)

Voltage <0.03% +10 mV <0.03% +10 mV <0.03% + 10 mV
<0.1% + 8 mA (Chl and
Current <0.1%+5mA Ch2) <0.1%+5mA

<0.1% + 5 mA (Ch3)

Series Accuracy (Combined Mode)

Current | <0.05% + 10 mA
Parallel Accuracy (Combined Mode)
Voltage <0.02% +5 mV
Current <0.1%+20 mA
General
Memory 4 memory groups with 9 locations in each group
Remote USB (USBTMC-compliant), GPIB, R$-232
Interface
AC Input 110/220 VAC (+/- 10 %), 47 Hz - 63 Hz
Operating 32 °F to 104 °F (0 °C to 40 °C)
Temperature
Storage -4 °F t0 158 °F (-20 °C to 70 °C)
Temperature
Dimensions 8.45” x 3.47” x 13.96”

(214.5x88.2x 354.6 8.45” x 3.47” x 17.52” (214.5 x 88.2 x 445 mm)
(WxHxD)

mm)

Weight 16.98 Ibs. (7.7 kg) 33.07 Ibs. (15 kg)

To ensure the most current version of this manual, please visit www.bkprecision.com.

9 Calibration

We recommend a calibration interval of once per year to ensure that the power supply meets
specifications.



http://www.bkprecision.com/

10  SERVICE INFORMATION

Warranty Service: Please go to the support and service section on our website at www.bkprecision.com to obtain a RMA #.
Return the product in the original packaging with proof of purchase to the address below. Clearly state on the RMA the
performance problem and return any leads, probes, connectors and accessories that you are using with the device.
Non-Warranty Service: Please go to the support and service section on our website at www.bkprecision.com to obtain a RMA
#. Return the product in the original packaging to the address below. Clearly state on the RMA the performance problem and
return any leads, probes, connectors and accessories that you are using with the device. Customers not on an open account
must include payment in the form of a money order or credit card. For the most current repair charges please refer to the
service and support section on our website.

Return all merchandise to B&K Precision Corp. with prepaid shipping. The flat-rate repair charge for Non-Warranty Service does
not include return shipping. Return shipping to locations in North America is included for Warranty Service. For overnight
shipments and non-North American shipping fees please contact B&K Precision Corp.

B&K Precision Corp.
22820 Savi Ranch Parkway
Yorba Linda, CA 92887
www.bkprecision.com
714-921-9095

Include with the returned instrument your complete return shipping address, contact name, phone number and description
of problem.

11 LIMITED THREE-YEAR WARRANTY

B&K Precision Corp. warrants to the original purchaser that its products and the component parts thereof, will be free from
defects in workmanship and materials for a period of three years from date of purchase.

B&K Precision Corp. will, without charge, repair or replace, at its option, defective product or component parts. Returned
product must be accompanied by proof of the purchase date in the form of a sales receipt.

To help us better serve you, please complete the warranty registration for your new instrument via our website
www.bkprecision.com

Exclusions: This warranty does not apply in the event of misuse or abuse of the product or as a result of unauthorized
alterations or repairs. The warranty is void if the serial number is altered, defaced or removed.

B&K Precision Corp. shall not be liable for any consequential damages, including without limitation damages resulting from loss
of use. Some states do not allow limitations of incidental or consequential damages. So the above limitation or exclusion may
not apply to you.

This warranty gives you specific rights and you may have other rights, which vary from state-to-state.

B&K Precision Corp.
22820 Savi Ranch Parkway
Yorba Linda, CA 92887
www.bkprecision.com
714-921-9095


http://www.bkprecision.com/
http://www.bkprecision.com/
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Safety Summary

The following safety precautions apply to both operating and maintenance personnel and must be followed during all phases of operation, service, and repair of this instrument.



[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Before applying power to this instrument:

· Read and understand the safety and operational information in this manual. 

· Apply all the listed safety precautions. 

· Verify that the voltage selector at the line power cord input is set to the correct line voltage. Operating the instrument at an incorrect line voltage will void the warranty.

· Make all connections to the instrument before applying power.

· Do not operate the instrument in ways not specified by this manual or by B&K Precision.



Failure to comply with these precautions or with warnings elsewhere in this manual violates the safety standards of design, manufacture, and intended use of the instrument. B&K Precision assumes no liability for a customer’s failure to comply with these requirements.



Category rating

The IEC 61010 standard defines safety category ratings that specify the amount of electrical energy available and the voltage impulses that may occur on electrical conductors associated with these category ratings. The category rating is a Roman numeral of I, II, III, or IV. This rating is also accompanied by a maximum voltage of the circuit to be tested, which defines the voltage impulses expected and required insulation clearances. These categories are:



Category I (CAT I): Measurement instruments whose measurement inputs are not intended to be connected to the mains supply. The voltages in the environment are typically derived from a limited-energy transformer or a battery.



Category II (CAT II): Measurement instruments whose measurement inputs are meant to be connected to the mains supply at a standard wall outlet or similar sources. Example measurement environments are portable tools and household appliances.



Category III (CAT III): Measurement instruments whose measurement inputs are meant to be connected to the mains installation of a building. Examples are measurements inside a building's circuit breaker panel or the wiring of permanently-installed motors.



Category IV (CAT IV): Measurement instruments whose measurement inputs are meant to be connected to the primary power entering a building or other outdoor wiring.

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Do not use this instrument in an electrical environment with a higher category rating than what is specified in this manual for this instrument.

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

You must ensure that each accessory you use with this instrument has a category rating equal to or higher than the instrument's category rating to maintain the instrument's category rating. Failure to do so will lower the category rating of the measuring system.



[bookmark: __RefHeading__14395_827776826]Electrical Power

This instrument is intended to be powered from a CATEGORY II mains power environment. The mains power should be 120 V RMS or 240 V RMS.   Use only the power cord supplied with the instrument and ensure it is appropriate for your country of use.



Ground the Instrument

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical safety ground. This instrument is grounded through the ground conductor of the supplied, three-conductor AC line power cable. The power cable must be plugged into an approved three-conductor electrical outlet. The power jack and mating plug of the power cable meet IEC safety standards. 

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Do not alter or defeat the ground connection. Without the safety ground connection, all accessible conductive parts (including control knobs) may provide an electric shock. Failure to use a properly-grounded approved outlet and the recommended three-conductor AC line power cable may result in injury or death.

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Unless otherwise stated, a ground connection on the instrument's front or rear panel is for a reference of potential only and is not to be used as a safety ground.



Do not operate in an explosive or flammable atmosphere 
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Do not operate the instrument in the presence of flammable gases or vapors, fumes, or finely-divided particulates. 
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The instrument is designed to be used in office-type indoor environments. Do not operate the instrument 

· In the presence of noxious, corrosive, or flammable fumes, gases, vapors, chemicals, or finely-divided particulates.

· In relative humidity conditions outside the instrument's specifications.

· In environments where there is a danger of any liquid being spilled on the instrument or where any liquid can condense on the instrument.

· In air temperatures exceeding the specified operating temperatures.

· In atmospheric pressures outside the specified altitude limits or where the surrounding gas is not air.

· In environments with restricted cooling air flow, even if the air temperatures are within specifications.

· In direct sunlight.



[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Caution.png]

This instrument is intended to be used in an indoor pollution degree 2 environment. The operating temperature range is 0 °C to 40 °C and the operating humidity range is up to 80% relative humidity with no condensation allowed.

Measurements made by this instrument may be outside specifications if the instrument is used in non-office-type environments. Such environments may include rapid temperature or humidity changes, sunlight, vibration and/or mechanical shocks, acoustic noise, electrical noise, strong electric fields, or strong magnetic fields.



Do not operate instrument if damaged


If the instrument is damaged, appears to be damaged, or if any liquid, chemical, or other material gets on or inside the instrument, remove the instrument's power cord, remove the instrument from service, label it as not to be operated, and return the instrument to B&K Precision for repair. Notify B&K Precision of the nature of any contamination of the instrument.



[bookmark: __RefHeading__15068_2095080]Clean the instrument only as instructed


Do not clean the instrument, its switches, or its terminals with contact cleaners, abrasives, lubricants, solvents, acids/bases, or other such chemicals. Clean the instrument only with a clean dry lint-free cloth or as instructed in this manual.



[bookmark: __RefHeading__15070_2095080]Not for critical applications
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This instrument is not authorized for use in contact with the human body or for use as a component in a life-support device or system.



[bookmark: __RefHeading__15072_2095080]Do not touch live circuits

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Instrument covers must not be removed by operating personnel. Component replacement and internal adjustments must be made by qualified service-trained maintenance personnel who are aware of the hazards involved when the instrument's covers and shields are removed. Under certain conditions, even with the power cord removed, dangerous voltages may exist when the covers are removed. To avoid injuries, always disconnect the power cord from the instrument, disconnect all other connections (for example, test leads, computer interface cables, etc.), discharge all circuits, and verify there are no hazardous voltages present on any conductors by measurements with a properly-operating voltage-sensing device before touching any internal parts. Verify the voltage-sensing device is working properly before and after making the measurements by testing with known-operating voltage sources and test for both DC and AC voltages. Do not attempt any service or adjustment unless another person capable of rendering first aid and resuscitation is present. 

Do not insert any object into an instrument's ventilation openings or other openings.

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Hazardous voltages may be present in unexpected locations in circuitry being tested when a fault condition in the circuit exists.



Fuse replacement

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

Fuse replacement must be done by qualified service-trained maintenance personnel who are aware of the instrument's fuse requirements and safe replacement procedures. Disconnect the instrument from the power line before replacing fuses. Replace fuses only with new fuses of the fuse types, voltage ratings, and current ratings specified in this manual or on the back of the instrument. Failure to do so may damage the instrument, lead to a safety hazard, or cause a fire. Failure to use the specified fuses will void the warranty.



Servicing

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Caution.png]

Do not substitute parts that are not approved by B&K Precision or modify this instrument. Return the instrument to B&K Precision for service and repair to ensure that safety and performance features are maintained. 



Cooling fans

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Caution.png]

This instrument contains one or more cooling fans. For continued safe operation of the instrument, the air inlet and exhaust openings for these fans must not be blocked nor must accumulated dust or other debris be allowed to reduce air flow. Maintain at least 25 mm clearance around the sides of the instrument that contain air inlet and exhaust ports. If mounted in a rack, position power devices in the rack above the instrument to minimize instrument heating while rack mounted. Do not continue to operate the instrument if you cannot verify the fan is operating (note some fans may have intermittent duty cycles). Do not insert any object into the fan's inlet or outlet.







Use correctly sized wires

[image: M:\Marketing\Projects\user manual safety template\Symbols\Alerts\Warning.png]

To connect a load to the power supply, use a wire diameter large enough to handle the maximum continuous output short-circuit current of the power supply without the wire overheating. 



For continued safe use of the instrument

· Do not place heavy objects on the instrument.

· Do not obstruct cooling air flow to the instrument.

· Do not place a hot soldering iron on the instrument.

· Do not pull the instrument with the power cord, connected probe, or connected test lead.

· Do not move the instrument when a probe is connected to a circuit being tested

i
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[bookmark: _Toc418680787]Compliance Statements

Disposal of Old Electrical & Electronic Equipment (Applicable in the European

Union and other European countries with separate collection systems)



		[image: weee-symbol-logo]

		This product is subject to Directive 2002/96/EC of the European Parliament and the Council of the European Union on waste electrical and electronic equipment (WEEE), and in jurisdictions adopting that Directive, is marked as being put on the market after August 13, 2005, and should not be disposed of as unsorted municipal waste. Please utilize your local WEEE collection facilities in the disposition of this product and otherwise observe all applicable requirements.












CE Declaration of Conformity



This instrument meets the requirements of 2006/95/EC Low Voltage Directive and 2004/108/EC Electromagnetic Compatibility Directive with the following standards.



Low Voltage Directive

· EN61010-1: 2001



EMC Directive

· EN 61000-3-2: 2006

· EN 61000-3-3: 1995+A1: 2001+A2: 2005

· EN 61000-4-2 / -3 / -4 / -5 / -6 / -11

· EN 61326-1: 2006










[bookmark: _Toc418680788]Safety Symbols
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		Refer to the user manual for warning information to avoid hazard or personal injury and prevent damage to instrument.
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		Electric Shock hazard 



		[image: ]([image: Switch_ON])

		On (Supply).  This is the AC mains connect/disconnect switch on the front of the instrument.



		[image: ]([image: Switch_OFF])

		Off (Supply).  This is the AC mains connect/disconnect switch on the front of the instrument.
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		Direct current
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		Alternating current
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		Fuse Symbol
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		Chassis (earth ground) symbol
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		Ground terminal
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		Protective earth ground
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		CAUTION indicates a hazardous situation which, if not avoided, will result in minor or moderate injury
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		WARNING indicates a hazardous situation which, if not avoided, could result in death or serious injury



		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Danger_Vector.emf]

		DANGER indicates a hazardous situation which, if not avoided, will result in death or serious injury.
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[bookmark: _Toc418680789]General Information

1.1 [bookmark: _Toc418680790]Product Overview



The 9130B Series of programmable triple output DC power supplies features isolated outputs that can be adjusted independently. . The outputs can be connected in series or parallel to produce higher voltages or currentThey can be configured for series or parallel mode when connecting multiple channels togethers.  The front panel keys and the rotary knob provide a convenient means for setting values and adjusting perimetersparameters.  Built- in memory supports storinge and recalling user of operator settings without the need to connect to an external PC.  A wide range of interface options enables PC controlremote controllability from a PC.  with user-preferred programming tools or integration in to an ATE system. These features make this Series suitable for a wide range of applications including production testing, telecommunications, R&D, electronic field service, and university labs. The main features and advantages are as follows:

Features:

· 3 independent, fully programmable and electrically isolated outputs.

· Front and rear panel output terminals

· Remote Sense on all channels

· Display Voltage and Current of all 3 channels simultaneously.

· Built-in RS232/USB/GPIB communication remote interfaces.

· CH1 and CH2 can set to serial/parallel/track mode.Series, parallel, and tracking modes

· Full current range is accessible in Parallel and ALL modes.

· Convenient data entry by numerical keypad, up/down arrow button or rotary knob.

· Left/right arrow buttons for selecting menu items and digits.

· The voltage and current for the three channels can be displayed at the same time.

· Output timer function (0.1 - 99999.9 seconds).

· Memory capacity of 36 groups, for save and recall.Store/recall up to 36 instrument settings

· Bright and easy to read display (VFD technology)

· OVP, OCP, OTP Protection.

· Function keys with LED light.

· Remote measurement function, with compensation.

High accuracy resolution and stability.

· Output on/off control.

· Voltage limit.

· Over heat protection.

· Intelligent fan control, energy conservation, noise reduction.

· Low ripple and low noise.

· Application software for front panel emulation and test sequence generation.

· Software calibration.

· Small size of 1/2 2U.Compact half-rack 2U form factor







1.2 [bookmark: _Toc418680791]Package Contents



Please inspect the instrument mechanically and electrically upon receiving it. Unpack all items from the shipping carton, and check for any obvious signs of physical damage that may have occurred during transportation. Report any damage to the shipping agent immediately. Save the original packing carton for possible future reshipment. Every power supply is shipped with the following contents: 

· 1 x 9130B, 9131B, or 9132B Power Supply

· 1 x User Manual

· 1 x AC Power Cord 

· 1 x Certificate of Calibration

· 1 x Test Report



Verify that all items above are included in the shipping container. If anything is missing, please contact B&K Precision.

1.3 [bookmark: _Toc418680792]Product Dimensions



The 9130B power supply’s dimensions are approximately 214.5 mm (8.44 in) x 88.2 mm (3.47 in) x 354.6 mm (13.96 in) (W x H x D).  The 9131B and 9232B power supply’s dimensions are approximately 214.5 mm (8.44 in) x 88.2 mm (3.47 in) x 445 mm (17.52 in) (W x H x D).  



Note: All dimensions in the figures below are measured in millimeters (mm).
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1.4 [bookmark: _Toc418680793]Rackmount Installation

The instrument can be installed in a standard 19-inch rack using the optional IT-E151 rackmount kit.  Below is an image of a 91309130B Series model installed with the IT-E151 rackmount kit.





Note: Remove the carrying handle and the two plastic ears before mounting the instrument. To remove the handle, grasp the handle by its sides, pull outwards, and rotate it until the arrow on the handle and the arrow on the plastic ears are in opposite directions. Then pull the handle outward. After removing the handle, you can use a screwdriver to remove the two plastic ears.



 















































































































































































































































































































































[image: Common:Users:David:9130B_manual illustration:Rackmount_single.png]

To rackmount a single instrument, order rackmount kit IT-E151



[image: Macintosh HD:Users:dholt:Desktop:Rackmount_side-by-side.png]



To rackmount two instruments side-by-side, order rackmount kit IT-E151 and remove the front panel cover, the front cover panel is not needed.






1.5 [bookmark: _Toc418680794]Front Panel Overview
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Figure 1 - Front Panel



Front Panel Description

		1



		VFD display



		2



		Shift key



		3



		Local key



		4



		Power key



		5



		Numeric keys



		6



		Function keys



		7



		Cursor keys



		8



		Output terminals



		9



		Rotary knob
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1.6 [bookmark: _Toc418680795]Rear Panel Overview

[image: Common:Users:David:9130B_manual illustration:9130B_rear_callouts.png]

Figure 2 - Rear Panel



Rear Panel Description

		1



		Cooling fan



		2



		Remote sense terminal 



		3



		AC power input receptacle & fuse box



		4



		RS-232 interface



		5



		USB interface



		6



		GPIB interface
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1.7 [bookmark: _Toc418680796]
Keypad Overview
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Figure 3 - Keypad



Keypad Description
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		Shift key

Enables access to secondary functions (Labeled in blue)
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		Local key

Sets the instrument back to local mode.
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		Power key 

Power on the instrument.



		   [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\0.emf]~[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\9.emf]

		Numeric keypad

Enters numeric values for various parameters.
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		V-set / OVP button

Configures output voltage or sets the overvoltage protection point for the power supply.



		[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf]

		I-set / Menu button 

Configures output current or allows access to the power supply menu settings.



		[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Recall_Save.emf]

		Recall / Save button 

Saves and recalls instrument settings.



		[image: Common:Users:David:9130B_manual illustration:Meter_button.png]

		Meter 

Switches from set value display to metered measured output value display.



		[image: Common:Users:David:9130B_manual illustration:Enter_button.png]

		Enter

Confirms setting



		[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]

		Output / Lock button

Controls output On/Off state of the power supply or used to lock the front panel buttons.



		[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] 

		Left/Right arrow keys

Adjusts cursor position or select menu items.



		[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] 

		Up/Down arrow keys

Used to select menu items or increase/decrease output voltage or output current values.



		[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf]

		Esc key

Cancel and return to previous menu.







1.8 [bookmark: _Toc418680797]Display Overview



[image: ]

Figure 4 - Display

[bookmark: _Toc333994367]

Display Description

		[image: Common:Users:David:9130B_manual illustration:OFF_icon.png]

		Indicates output is off



		[image: ]

		The power supply is Indicatesin constant voltage mode



		[image: ]

		The Indicatespower supply is in constant current mode



		[image: ]

		Indicates the shift button is pressed



		[image: Common:Users:David:9130B_manual illustration:Enable-tracking_icon.png]  

		Tracking mode enabled



		[image: Common:Users:David:9130B_manual illustration:Open-Remote_icon.png]

		Open the remote sense functionIndicates remote mode



		[image: Common:Users:David:9130B_manual illustration:Keyboard-lock_icon.png]

		Keyboard lock enabled 



		[image: Common:Users:David:9130B_manual illustration:Channel-indicator_icon.png]

		Indicates the channel currently selected



















[bookmark: _Toc418680798]Getting Started



Before connecting and powering up the instrument, please review and go through the instructions in this chapter.



1.9 [bookmark: _Ref339901052][bookmark: _Toc418680799]Input Power and Fuse Requirements



The supply has a selectable AC input that accepts line voltage input within:



Voltage:  110 V (+/- 10 %) or 220 V (+/- 10 %)

Frequency: 47 Hz – 63 Hz



Before connecting to an AC outlet or external power source, be sure that the power switch is in the OFF position and verify that the AC power cord, including the extension line, is compatible with the rated voltage/current and that there is sufficient circuit capacity for the power supply. Once verified, connect the cable firmly.



		[image: ]

		[image: ]

The included AC power cord is safety certified for this instrument operating in rated range.  To change a cable or add an extension cable, be sure that it can meet the required power ratings for this instrument.  Any misuse with wrong or unsafe cables will void the warranty.





		



		[image: ]

		SHOCK HAZARD: 

The power cord provides a chassis ground through a third conductor. Verify that your power outlet is of the three-conductor type with the correct pin connected to earth ground.

		





[bookmark: _Toc333994375]







1.10 [bookmark: _Toc418680800]Fuse Requirements



An AC input fuse is necessary when powering the instrument. Below The below table sin  REF _Ref416870819 \h Figure 5 - Fuse Guide Table shows the fuse required for all models operating with either 110V AC or 220V AC input.



[bookmark: _Ref417549560]Table 2.1 - Fuse Table

		Model

		Fuse Specification (110V AC)

		Fuse Specification (220V AC)



		9130B

		6.3A  250V

		3.15A   250V



		9131B

		10A  250V

		5A   250V



		9132B

		10A  250V

		5A   250V





[bookmark: _Ref416870819]Figure  SEQ Figure \* ARABIC 5 - Fuse Guide Table

1.11 [bookmark: _Toc418680802]Line Voltage Selection



The power supplies can be selected to operate with 110 V input or 220 V input. To ensure that your instrument is properly configured to operate at the desired AC line voltage, please follow the steps below:





		

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Warning_Vector.emf]

For safety, no power should be applied to the instrument while changing line voltage operation.  Disconnect all cables connected to the instrument before proceeding.  

		







Step 1 - Check and/or Change Fuse

· Locate the fuse box next to the AC input connector in the rear panel (see Figure 2)

· With a small flat blade screwdriver, insert into the fuse box slit to pull and slide out the fuse box as indicated below.

· Check and replace fuse (if necessary) for the desired line voltage operation (see Table 1 - Fuse Table  REF _Ref388518136 \h  \* MERGEFORMAT Table 1).

Fuse box slit

Fuse box 

Check/Remove Fuse



Figure 56 - Fuse replacement





Step 2 - Check and/or Change Line Voltage Switch

- Locate the Line Voltage Switch, which has markings that indicate “110” for 110V or “220” for 220V line operation. Depending on the model, the Line Voltage Switch will be located either on the rear or bottom of the instrument. Set the switch to the desired line voltage operation.



Line Voltage Switch

AC power input receptacle

(Rear View)



Figure  SEQ Figure \* ARABIC 7 - Models 9130B Line Voltage Switch Location



Line Voltage Switch

Rear Panel

Front Panel

(Bottom View)



Figure 68 - Models 9131B/9132B Line Voltage Switch Location



		

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Warning_Vector.emf]

Do not connect power to the instrument until the line voltage selection is setup correctly.  Applying an incorrect line voltage or configuring the line voltage selection improperly may damage the instrument and void all warranty.

		







		

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Warning_Vector.emf]

Any disassembling of the case or changing the fuse not performed by an authorized service technician will void the warranty of the instrument.

		





















1.12 [bookmark: _Ref340496166][bookmark: _Toc418680803]Output Connections



The main DC output terminal is a binding post terminal on the front panel.  



Due to the high current rating of the power supply, proper wire sizes are necessary for safe connectivity and to prevent wires from overheating. Refer to  REF _Ref416862442 \h Figure 9 - Wire Gauge Rating for proper wire sizes according to the amount of current used for operation:



		AWG

		6

		8

		10

		12

		14

		16

		18

		20

		22



		Imax(A)

		75

		55

		40

		25

		20

		13

		10

		7

		5



		mΩ/meter

		1.3

		2.1

		3.3

		5.2

		8.3

		13.2

		21

		33.5

		52.8





[bookmark: _Ref416862442]Figure  SEQ Figure \* ARABIC 9 - Wire Gauge Rating



		

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Warning_Vector.emf]

Before connecting wires to the output terminals, turn OFF the power supply to avoid damage to the instrument and the device under test (DUT).  For safety, load wires must have a wire gauge size large enough to prevent overheating when the power supply operates at maximum short circuit output current.  It will also prevent large voltage drops from resistances in the wires.

		



		[image: ]

		SHOCK HAZARD: 

Hazardous voltages may exist at the outputs and the load connections when using a power supply with a rated output greater than 40V. To protect personnel against accidental contact with hazardous voltages, ensure that the load and its connections have no accessible live parts. Ensure that the load wiring insulation rating is greater than to the maximum output voltage of the power supply.

		





































1.13 [bookmark: _Toc418680804]Carrying handle Adjustment 

To adjust the position, grasp the handle by the sides and pull outward. Then rotate the handle to the desired position.

  [image: ]

                                      



[image: ]

           

Bench operation                     

[image: ]











  





Handle transport position 

Figure  SEQ Figure \* ARABIC 127 - Carrying Handle







		

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Warning_Vector.emf]

Be sure the handle is locked in position and avoid twisting movements while transporting as the handle can be damageddamage and drop the power supply. 

		















1.14 [bookmark: _Toc384192674][bookmark: _Toc418680805]Preliminary Check

Complete the following steps to verify that the power supply is ready for use.



1. Verify AC Input Voltage

Verify and check to make sure proper AC voltages are available to power the instrument.  The AC voltage range must meet the acceptable specification as explained in “2.1 Input Power and Fuse Requirements”.

1. Connect Power and Self-Test

Connect AC power cord to the AC receptacle in the rear panel and press the power switch to the |([image: Switch_ON] ) (ON) position to turn ON the instrument.  It will run through a self-test procedure.



After power on, during the self testself-test, the following should be displayed on the VFD:

[image: Common:Users:David:9130B_manual illustration:VFD-On_screens.png]

Figure 811 - Scan System

	



After the Scan System is complete the VFD will display as shown in figure Figure 914.                



[image: Common:Users:David:9130B_manual illustration:VFD-complete_screen.png]

Figure  SEQ Figure \* ARABIC 129 - Scan Complete



		

		Note: The initial power on state is based on the settings in the (Config) configuration menu.

		









Note: The initial power on state is based on settings in the (Config) configuration menu the factory default is shown on display example above.

[bookmark: _Toc384192675]











Self-test Errors

The following errors will be displayed if the self-test did not complete successfully:



		Error Message on Display

		Description



		EEPROM Fail

		The internal EEPROM is corrupted or damaged.



		System Lost

		Last system settings within the EEPROM are lost.



		Model Fail

		Channel response failure.



		Cal Lost

		Calibration data within the EEPROM is lost.



		Fact Loss

		Factory calibration data is lost.



		Model Lost

		Channel initialization failed.







If any of these errors occur, please contact B&K Precision.







[bookmark: _Toc417634610][bookmark: _Toc417634688][bookmark: _Toc417634830][bookmark: _Toc417637519][bookmark: _Toc417638310][bookmark: _Toc418680806]

[bookmark: _Toc339535794][bookmark: _Toc418680807][bookmark: _Toc339535793][bookmark: _Toc384192677][bookmark: _Toc384192676]Front Panel Operation

The power supply is shipped from the factory ready for front-panel operation mode. At power-on, the power supply will automatically enter the front-panel operation mode and the instrument can be controlled via the front panel keys and knob.



The power supply enters remote mode as soon as a valid remote command is received via the communication connector the selected communication interface in the rear panel. The VFD also displays a “[image: Common:Users:David:9130B_manual illustration:Open-Remote_icon.png]” symbol in the lower left to indicate remote mode. Switching to remote mode does not impact the supply’s output parameters. In remote mode, front-panel operation is disabled. Only Meter and Local buttons are enabled. If the power supply is in remote mode, and the [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png] key is enabled, you can revert to manual mode by pressing the [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key.



The power supply is in Meter mode when it is powered on. In this mode, the VFD will display the output voltage and current. 



The output of the power supply can be enabled/disabled from the front panel by pressing the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]button. When turned on the outputoutput is enabled, the supply will display the state and voltage/current of each channel. ”[image: Common:Users:David:9130B_manual illustration:C-icon.png]” represents constant current mode. ” [image: Common:Users:David:9130B_manual illustration:V-icon.png]” represents constant voltage mode. This is indicated for each channel independatlyindependently. When output is in the OFF modedisabled, the VFD will have no indicators for [image: Common:Users:David:9130B_manual illustration:C-icon.png] or [image: Common:Users:David:9130B_manual illustration:V-icon.png]display <OFF> for each channel if the supply is in Meter mode.  If the supply is not in Meter mode, I-SET current settings of each channel will be displayed.



1.15 [bookmark: _Toc418680808]Firmware version and other information XE "Firmware Version" \y "Firmware version" Check Model and Firmware Version

The firmware version, model, and serial number can be verified by pressing the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] followed 

by Info  [image: Common:Users:David:9130B_manual illustration:Info_button.png]  . This information can also be acquired by using the *IDN? query remote command via any of the remote interfaces connected to a computer.



1.16 [bookmark: _Toc418680809]Output on/off controlControl

Pressing the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button toggles the output state of all 3 channels of the power supply. If the output state is ON, pressing it, will turn the output state OFF. While the output state is OFF, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]and the power supply output will turn ON and the button will illuminate.

To control the output state of each channels individually, press[image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] [image: One], [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf][image: Two], or [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf][image: Three] corresponding to each channelfor channels 1, 2, or 3 respectively. [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] [image: One], controls the output state of the first channel, [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] [image: Two]controls the output state of the second channel, and [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] followed by[image: Three]controls the output state of the third channel..

  When the power supply is in remote mode, you can set the output state by sending SCPI command(OUTPut: ON | OFF). The output state operation does not affect any other parameter.







Note: The [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]key controls the output state of all 3 channels simultaneously.

If you want to control the output state of individual channels, use the number keys 1-3 with shift button.



1.17 [bookmark: _Toc418680810]Meter and Settings Modes



The display will show power supply can display the set voltage and current values or the measured values of the outputvoltage and current readings. To toggle this reading, pressPress the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] keybutton to toggle between displaying settings and measured readings. When the [image: Common:Users:David:9130B_manual illustration:Meter_button.png]Meter LED indicatorbutton is illuminated, the display shows the measured voltage and current valuesreadings. When the Meter LED indicator isWhen it is not illuminated, the display shows the set voltage and current values.



1.18 [bookmark: _Toc418680811]Setting Voltage and Current



Follow the steps below to set the output voltage or current. The values can be entered using the numeric keypad, rotary knob or the Up/Down arrow keys [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf].

1. Using the keypad: Press[image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel (selected channel is indicated by [image: Common:Users:David:9130B_manual illustration:Channel-indicator_icon.png]), press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf] (for voltage) or [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf](for current) and the button will illuminate.  Then enter a numerical value on the keypad followed by [image: Common:Users:David:9130B_manual illustration:Enter_button.png].

2. Using the rotory knob: Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel (selected channel is indicated by [image: Common:Users:David:9130B_manual illustration:Channel-indicator_icon.png]), press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf](for voltage) or [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf](for current), then press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage or current value using the rotory knob.

3. Using the Up/Down arrows: Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel (selected channel is indicated by [image: Common:Users:David:9130B_manual illustration:Channel-indicator_icon.png]), press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf](for voltage) or [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf](for current),then press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage or current value using [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]. 



		Note:   To see the voltage and current setting changes, make sure the instrument is not displaying in meter mode ( [image: Common:Users:David:9130B_manual illustration:Meter_button.png]button is not illuminated in this mode). See 4.10 Return Meter for more information on this mode.







When output is ON, the user can use the rotary knob to adjust the voltage value when the output is in constant voltage [image: Common:Users:David:9130B_manual illustration:V-icon.png] mode. The same can be done to adjust the current value when output is in constant current [image: Common:Users:David:9130B_manual illustration:C-icon.png] mode.



1.19 [bookmark: _Toc418680812]Over Voltage Protection (OVP)





Follow the steps below to set the output voltage. The voltage can be entered using the numeric keypad, rotary knob or the Up/Down arrow keys [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf].

4. Using the keypad: Press[image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf] the button will illuminate then enter a numerical value on the keypad followed by [image: Common:Users:David:9130B_manual illustration:Enter_button.png].

5. Using the rotory knob: Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf], then press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage value using the rotory knob.

6. Using the Up/Down arrows: Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf],then press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage value using [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]. 



		Note:   To see the display changes while setting the voltage, make sure the LED indicator [image: Common:Users:David:9130B_manual illustration:Meter_button.png]button is not illuminated. The factory default setting will automatically return to [Meter] mode after 5 seconds. This feature can be set to OFF by the user, see ReturnMeter option.







When output is ON, the user can use the rotary knob to adjust the voltage value when the output is in constant voltage [image: Common:Users:David:9130B_manual illustration:V-icon.png] mode. The output value will change simultaneously with the adjusted value. This allows the user to quickly change the output value.

Setting Current

Follow the steps below to set the output current. The current can be entered using the numeric keypad, rotary knob or the Up/Down arrow keys [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf].

Using the keypad: Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf], the button will illuminate, then enter a numerical value on the keypad followed by [image: Common:Users:David:9130B_manual illustration:Enter_button.png].

Using the rotory knob:  Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf], the button will illuminate then press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage value using the knob. If the output is enabled the incremantal changes are applied at the output terminals. 

Using the Up/Down arrows: Press [image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png]key to select channel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf], the button will illuminate, then press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage value using [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]. If the output is enabled the incremantal changes are applied at the output terminals.



		Note:   To see the display changes while setting the current, make sure the LED indicator [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button is not illuminated. The factory default setting will automatically return to [meter] mode after 5 seconds. This feature can be set to OFF by the user. See ‘ReturnMeter’ option.






When output is ON, the user can use the rotary knob to adjust the current value when the output is in constant current [image: Common:Users:David:9130B_manual illustration:C-icon.png] mode. The output value will change simultaneously with the adjusted value. This allows the user to quickly change the applied output value in real time.



Over Voltage Protection (OVP) 

Over voltage protection can be set optionally for each channel. Follow the steps below.

1. Press[image: Macintosh HD:Users:dholt:Desktop:Local_CH-button.png] key to select the channel. 

2. Press  [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] followed by the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf] button.  The display will show OVP Set and OFF ON options below.

3. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf]keys to select OFF or ON to disable or enable OVP for the selected channelON.

4. Press [image: Common:Users:David:9130B_manual illustration:Enter_button.png] and the display below OVP Set will indicate the OVP voltage limit.

5. OVP voltage can be entered usingUse the numeric keypad, rotary knob or the Up/Down arrow keys [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] to change the desired voltage limit, then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png] to confirm the changes.

. Use one of the steps below.

Using the keypad: Enter the voltage on the keypad followed by [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

Using the rotary knob: Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage value using the rotary knob followed by [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

Using the Up/Down arrows: Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] to move the cursor position and adjust the voltage value using [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] followed by [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

6. Repeat the above steps for setting setting each channel.



When OVP protection is tripped during operation, the output will turn off and the power supply will display OVER VOLT. To clear the trip status, press any key once.









		Note:   Avoid exceeding 120% of the rated voltage across the output terminals or it will damage the power supply.







1. [bookmark: _Ref417556106][bookmark: _Ref417556108][bookmark: _Ref417556319][bookmark: _Toc418680813]Save/Recall Instrument Settings

Up to 36 instrument settings can be saved/recalled from the instrument’s internal memory.  The settings that can be saved/recalled are set voltage, set current, OVP settings, and maximum voltage limit settings.

Save Settings

1. Set upConfigure output voltage and current settingsthe settings that you want to save and press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] key and [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Recall_Save.emf] button to enter Save mode.

2. If entered properly, you will see theThe [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Recall_Save.emf] button will flash on and off until a Save location value is entered.

3. Use the numeric keypad to enter the memory location between 1 and 9. Once the location number is entered, the power supply will display Save Data Done! And thenand return to normal operation.

4. To save more than 9 settings, refer to “4.8 Memory Group”.

5. To exit Save mode at any time, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key.

Recall Settings

1. Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Recall_Save.emf] button to enter Recall mode.  If entered properly, the The [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Recall_Save.emf] button will be illuminated.  

2. Use the numeric keypad to enter the memory location between 1 through 9 to recall saved settings from that location. The voltage and current settings of the selected memory location will immediately be recalled and displayed. If the selected memory location does not have any saved settings, the message Recall Data Empty! will be displayed.

 

		Note:   When in Recall mode, users can recall settings from different locations without having to press additional keys each time.  For example, you can press 1 to recall settings in location 1, and then press 5 to immediately recall settings in location 5.





3. To exit Recall mode at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Recall_Save.emf] button again or press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf]key. 



3.7 [bookmark: _Toc418680814]Key Lock



The front panel keys can be locked to prevent unwanted changes to output settings and power supply configurations.  Follow the steps below to enable/disable key lock.

1. Press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] key and the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]button.  A Lock [image: Common:Users:David:9130B_manual illustration:Keyboard-lock_icon.png] indicator will light up on the display, indicating that the front panel keys are locked. At this point, all keys are disabled except for the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf]key,[image: Common:Users:David:9130B_manual illustration:Meter_button.png]button and [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]button.

2. To unlock the keys, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] key and [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf]button again.  The Lock [image: Common:Users:David:9130B_manual illustration:Keyboard-lock_icon.png] indicator will disappear and all keys will be enabled.



3.8 [bookmark: _Toc418680815]Output Check

The user should read through the section on Front Panel Operation before completing the Output Check. 

Voltage Check

Follow the steps below to check basic the voltage output with no load connected.

1. Turn on the power supply.  The display should look like Figure 16the following. 

[image: Common:Users:David:9130B_manual illustration:VFD-complete_screen.png]

Figure 10 SEQ Figure \* ARABIC 13 - Voltage Check

2. Enable the output by pressing [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf];, the button will illuminate. The <[image: Common:Users:David:9130B_manual illustration:OFF_icon.png] >will be replaced with a numeric value and a [image: Common:Users:David:9130B_manual illustration:V-icon.png] next to this value for each channel. 

3. Press the [image: Common:Users:David:9130B_manual illustration:Meter_button.png]button if it is illuminated to enter the settings mode. 

4.  Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Vset_OVP.emf] first, and then a numeric value on the keypad and then press the [image: Macintosh HD:Users:dholt:Desktop:Enter_button.png] button. 

		Note:  The [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button will automatically return to meter mode and illuminate after 5 seconds of a valid entry (see 4.10 Return Meter to disable this).  







Note the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button will automatically return to measured mode and illuminate after 5 seconds of a valid entry.  

5. If the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button is not already illuminated, press it once and the voltage display will show the measured voltage at the output. This voltage may fluctuate slightly from the voltage value entered in the previous steps.

6. (Optional) You may also verify the output voltage by connecting the (+) and (-) terminals to an external voltmeter.  The measured value should match or be comparable to the entered voltage value.

7. Verify channels 2 & and 3 according to steps 1 through 6.



Current Check

Follow the steps below to check basic current output of the power supply.

1. Turn on the power supplyTurn off all output channels ([image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] not illuminated).  The display will show the  <[image: Common:Users:David:9130B_manual illustration:OFF_icon.png]> OFF annunciator for all channels on the display. above the voltage display. Be sure that the outputs is turned off [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf], button not be illuminated. If it is illuminated, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button once to toggle the outputs off.

2. Short the (+) and (-) output terminals for CH1 with a test leads , shorting bar, or clip.or a shorting bar . (Refer to “ REF _Ref385920738 \h Table 2 - Wire Gauge Rating” to select appropriate test leads)

3. 

4. Set the power supply to settings mode (Prpress ess the[image: Common:Users:David:9130B_manual illustration:Meter_button.png] so that it is not illuminated). button once if it is illuminated. 

5. 

6. Press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf] button first and then enter the value (i.e. 1.000 A) on the keypad and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.  The current display will now show the value you entered.

7. Enable the output by pressing the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button, the button should illuminate. The <[image: Common:Users:David:9130B_manual illustration:OFF_icon.png]> annunciator will be replaced with a [image: Common:Users:David:9130B_manual illustration:C-icon.png] next to the value entered indicating the power supply is in constant current has automatically switched to constant power mode. This numeric value may fluctuate slightly from the current value entered in step 4.

8. (Optional) You may also verify the output current by connecting the (+) and (-) terminals to an external current meter capable of measuring the current that you set. The measured value should match or be comparable to the entered current value.

9. Verify channels 2 & and 3 according to steps 1 through 6.

10. Press the power switch to turn off the power supply and remove the short on the output terminals.







		Note:   To see the display changes while setting the voltage, make sure the LED indicator [image: Common:Users:David:9130B_manual illustration:Meter_button.png]button is not illuminated. The factory default setting will automatically return to [Meter] mode after 5 seconds. This feature can be set to OFF by the user, see ReturnMeter option.
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[bookmark: _Toc418680817][bookmark: _Toc339535795]Menu Access and Options

1.21 [bookmark: _Toc418680818]How to Access the Menu



Before using the instrument, it is important to be familiarized with its menu structure and learn how to view or change settings and parameters.  Follow the steps below to guide you in selecting the menu options.

1. From the normal display, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] key and the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf]button to enter the menu.

2. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or encoder knob to move through the menu selections.

3. When the selected item is blinking, press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button to access its menu settings. There may be parameters or options to select within each menu item. Follow the same instructions as described in the previous steps to select them. 

4. To save changes to a setting, press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

5. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice multiple times. Each press exits out of a submenu.
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[bookmark: _Toc417634627][bookmark: _Toc417634705][bookmark: _Toc417634843][bookmark: _Toc417637532][bookmark: _Toc417638323][bookmark: _Toc418680819]All setup procedures and settings explained in this section can be accessed from the Power Menu….  To access this menu, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] and [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf]button.  Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or rotary knob to select Config, which will begin to blink when selected and then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

1.22 [bookmark: _Toc418680820]Menu Options



All settings and parameters can be configured from the built-in menu system of the power supply.  The menu system is divided into the following sections as displayed on the power supply.  Each of the menu items will be described in more detail in the same order for easy reference.



		Config

		

		



		

		OutState

		Set the default on/off state of the outputsoutput state during power-on.



		

		OutParam

		Set the power- on parameters



		

		Knob

		Lock/unlock the Rrotary knob lock/unlock 



		

		Buzzer

		Turn key pad confirmation beeper on/offEnable/disable instrument beeper



		

		Communication

		Select and Cconfigure RS232, GPIB &, and USB interfaces



		

		MemoryGroup

		Select memory group



		

		Protocol

		Select SCPI options



		

		ReturnMeter

		Enable automatic return state



		

		Reset

		Reset menu



		

		Exit

		Move up menu structure



		System

		

		



		

		[bookmark: _GoBack]CH1

		Configure channel 1



		

		CH2

		Configure channel 2



		

		CH3

		Configure channel 3



		Comb

		

		



		

		Off

		Turns off , series, parallel, or  and tracking mode



		

		Series

		Configure series connectivitymode



		

		Para

		Configure parallel modeconnectivity



		

		Track

		Configure tracking modechannel track



		Exit

		

		Move up menu structure



		

		

		





1.23 [bookmark: _Toc418680821][bookmark: _Ref388520559]Output Power-on State

The initial pPower-oOn state of the power supply outputs can be configured.

1. From the Config menu, select OutState and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

2. There are two options that can be selected using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf]keys or rotary knob:

3. OFFff – Default voltage, current, andDefault output state values.

4. LAST Last – Last voltage, current, and output state  values before the unit was power offduring the last power-off. Set user-defined voltage and current states in OutParam before powering OFF..

5. Select Off OFF or LAST Last and press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Enter_Trigger.emf]button.

6. To exit the menu at any time, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] twice.



1.24 [bookmark: _Toc418680822]Output Parameters

This option Ssets the default voltage and current output state values when the power supply is powered onat power-on.

1. From the Config menu, select OutParam and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button. 

2. There are two options that can be selected using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] curser keys or rotary knob:

3. Reset – Restores the default voltage, current, and output states based on factory default parameters. 
Keep –  Restores the last voltage, current, and output states for each channel based on the settings when the unit wasduring last powered- off.

4. Select the desired settings for power- upon, and press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Enter_Trigger.emf] button to save changes. If Keep has been selected, set user-defined

5. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice.



1.25 [bookmark: _Toc418680823]Lock/Unlock Rotary Knob

This option Eenables or disables the rotary knob.

1. From the Config menu, select Knob and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

2. There are two options that can be selected by using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or rotary knob:

Unlock – Enable rotary knob
Lock – Disable rotary knob input.

3. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice.



1.26 [bookmark: _Toc418680824]Buzzer (beeper) On/Off

This option This item turns the beep sound for key press confirmation on or off.enables or disables the instrument beeper.

1. From the Config menu, select Buzzer and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

2. There are two options that can be selected by using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf]keys or rotary knob:

3. Select one of two options below, then press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button:

OFF – Beep confirmation is turned off. and press [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

ON – Beep confirmation is turned on. and press [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.



4. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice.



1.27 [bookmark: _Toc418680825]Communication



Communication

Sets the communication mode and optional communication interface including RS232, GPIB and USB.Follow the instructions below to select and configure the remote interface.



RS232

1. From the Config menu, select RS-232 and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.  This will select the RS-232 interface for remote communication.

2. There are four options that can be selected by using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or rotary knob:

3. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] to select the Baud Rate – 4800, 9600, 19200, 38400, 57600 or 115200 and press [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

4. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] keys to select the Parity  – N None, O Odd, or E Even and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

5. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] to select the Control Flow – Single or Mux and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

6. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice.



Factory default: 4800,8,N,1, Single



USB

1. From the Config menu, select USB and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.  This will select the USB interface for remote communication.

2. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice.





Note: No other options are available for this function.

GPIB

Sets the communication address for the GPIB interface. 



[image: Common:Users:David:9130B_manual illustration:GPIB.png]



1. From the Config menu, select GPIB and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.  This will select the GPIB interface for remote communication. 

2. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] keys to select the Address 01-31 and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

3. To exit the menu at any time, press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Esc.emf] key twice. 



1.28 [bookmark: _Ref417553183][bookmark: _Ref417553187][bookmark: _Toc418680826]Memory Group 



Up to 36 Sinstrument settings can be stored in up to 36 different operating states in a into the instrument’s non-voalatile memory. space.   All saved parameters are dividedThe internal memory bank is divided into four groups. They are Grp1, Grp2, Grp3 and Grp4. Each group can save 9 different operating states (1-~9).

From the Config menu, select MemoryGroup and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. 

There are four groups that can be selected by usingUse the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or rotary knob to select one of the four groups  – Grp1, Grp2, Grp3, or Grp4 and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.



To save the first 9 instrument settings, select Grp 1, then exit the menu and follow the instructions in section “3.6 Save/Recall Instrument Settings” to save and recall settings.  To save additional settings, select Grp 2, Grp3, or Grp4, then follow the same steps in section 3.6.  





1.29 [bookmark: _Toc418680827]Protocol

Protocol

From the Config menu, select Protocol and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. 

There are three options: DEFAULT, EXT1, LEGACY.   Sselected one of the options by using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or rotary knob and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button. The DEFAULT option is recommended for most applications. The LEGACY option supports compatibility with B&K Precision 9130the older Model 9130 non-B.



Note: EXT1 is not used.  Note: The EXT1 should not be used. 



1.30 [bookmark: _Ref417551690][bookmark: _Ref417551703][bookmark: _Ref417553777][bookmark: _Ref417553779][bookmark: _Toc418680828]Return Meter



This option allows users to enable an internal fixed timer delay (5 seconds) for the power supply to automatically switch from setting displaysettings mode to measured displaymeter mode. When enabled, it will automatically switch to measured voltage and current meter modedisplay after 5 seconds. The backlight of the [image: Common:Users:David:9130B_manual illustration:Meter_button.png]button will also illuminate. In this state, pushing the button again to toggle back to setting displaysettings mode will reset the 5-second timer again before the supply changes back to measured displaymeter mode. 
From the Config menu, select ReturnMeter and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

1. There are two options that can be selected by using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys or rotary knob. Select OFF or Wait5Sec and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.



Factory default is return to Wait5Sec.



Reset



Note: Restoring the instrument to default values will change all current instrument settings and parameters back to their default values. 



All instrument settings can be reset back to their factory default values by doing the following:



 

Note: Restoring the instrument to default values will change all current instrument settings and parameters back to their default values. 	Comment by Jeremy L.: I agree.  Also use the Caution yellow icon in place of “Caution”.  Should also use the table format that follows after all the “Notes” throughout the manual (with the horizontal line on top and below the note)	Comment by Einar Amezquita: Should this Note be here? Maybe works better at the end of this paragraph 

From the Config menu, select Reset and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. 

1. There are two options that can be selected by using the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf]keys or rotary knob, select  NO to exit or YESes to proceed and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. 





Exit

This option will exit the Systems menu and return to the Power Menu….

From the Config menu level, select Exit and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. 



1.31 [bookmark: _Toc418680829]System Menu



The system menu allows configuration of each channel’s maximum voltage limit and their output timer.

To access this menu, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\shift.emf] key and then press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Iset_Menu.emf] button.  Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to select CH1, CH2 or CH3, which will begin to blink when selected and then press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to select MaxVolt, OutTimer or Exit, and then press the[image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.  MaxVolt and OutTimer  all three of these options can be set for each channel independently.



MaxVolt 

This allows the user to set a max voltagethe maximum voltage that can be entered on from the front panel to avoid accidental damage to device connectedDUT (Device under test) connected to the power supply. The maximum voltage can be entered using the numeric keypad, rotary knob or the Up/Down arrow [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]keys. Use the following steps to set the maximum output voltage.

Using the keypad: Enter a numerical value on the keypad followed by the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

Using the rotory knob: Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to move the cursor position and adjust the voltage value using the knob.

Using the Up/Down arrows: Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to move the cursor position and adjust the voltage value using [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]keys followed by the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.



OutTimer

This option will configure the internal output timer of the selected channel.turn the output off based on the user settable count down timer.   The timer can be set from .010.1 to 99999.9 seconds for each output.  This will configure the power supply to enable the output for the specified period of time.  This value can be set using the numeric keypad, rotary knob or the Up/Down arrow [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]keys. Use the steps below to set the output timer.

Using the keypad: Enter a numerical value on the keypad followed by the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] keys button.	Comment by Jeremy L.: redundant

Using the rotory knob: Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to move the cursor position and adjust the timer value using the knob.

Using the Up/Down arrows: Press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to move the cursor position and adjust the timer value using [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]keys.



Exit

This option will exit the System menu and return to the Power Menu….

From the System menu level, select Exit and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. 



1.32 [bookmark: _Toc418680830]Comb (Combined) Series and, Parallel Modes and Tracking

This section will describedescribes how to configure the power supply for series and, parallel and trackmodes.

Froorm the Power Menu…. Select Comb followed by the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. The display will show four menu options OFF  Series  Para  Track. Each of these options will be describedare described below.



[image: ]

Figure 1114 – Wiring normal modeNormal Wiring

OFF

This option is used to disable turn off (remove) series, parallel, orand tracking and modesreturns the unit to normal display. 

1. From the Power Combine Set… menu select OFF and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

2. The power supply will momentarily display Remove Successful! Before returning to normal display.


Series Mode

The series mode doubles the available voltage range that can be supplied by combining the voltage of channels 1 and &2. The following steps will describe the externally wiring and menu options required to enable this featureinstrument setup required to use this feature.

 

1. Power down the unit and remove all wiring from the output terminals.

2. 

3. Verify all wiring is connected as illustrated below:

[image: ../../../../Users/David/9130B_manual%20illustration/Para%20Mode_9130B.png]

Figure 12 - Series Mode Wiring Diagram

4. Power on the unit and verify that the outputs are disabled (On/Off [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button is not illuminated).

5. From the Power Combine Set… menu, select Series and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

6. 

7. As CH1+Ch2 is blinking, press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. The power supply will display Series Successful! The display should look like the one shown below. Series and CH1+2 will be shown in the middle of the display.



[image: Common:Users:David:9130B_manual illustration:Series_CH1.png]

Figure 13 - Display Series CH1+2

8. Set the voltage and current for CH1+2 and CH3.

9. Enable the outputs by pressing the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button.

10. If the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button is not illuminated, press the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button once to display the measured voltage and current at the output. 

11. Refer to  REF _Ref416862442 \h Figure 10 - Wire Gauge Rating. Connect using suitable size wire as indicated.



[image: ../../../../Users/David/9130B_manual%20illustration/Para%20Mode_9130B.png]

[bookmark: _Ref416854775]Figure  SEQ Figure \* ARABIC 15 - Wiring serial mode

Verify all wiring is connected as illustrated.

Power on the unit and verify that the outputs are turned off, On/Off [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button is (not illuminated).

From the Power Combine Set… menu select Series and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

3. CH1+Ch2 will be blinking, press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

The power supply will display Series Successful! The display should look like the one shown in  REF _Ref416857167 \h Figure 17 - Display Series CH1+2. Notice the Series with CH1+2 below it in the middle of the display.





[image: Common:Users:David:9130B_manual illustration:Series_CH1.png]

[bookmark: _Ref416857167]Figure  SEQ Figure \* ARABIC 16 - Display Series CH1+2



4. 

5. Enable the outputs by pressing the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button, which will illuminate.

6. If the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button is not illuminated, press the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button once to display the measured voltage and current at the output. 



Para (Parallel Mode) 

The Parallel mode will increase the available current range that can be supplied by combining channels 1 and &2, 2 and &3, or All. The following steps will describe the external ly wiring and menu options for combining channels CH1+CH2 other options are available.

 

1. Power down the unit and remove all wiring from the output terminals.

Refer to and connect the suitable size wire as indicated.  REF _Ref416862442 \h Figure 10 - Wire Gauge Rating.



[image: Macintosh HD:Users:dholt:Desktop:Mode_illust.png]

Figure 1417 -– Wiring in parallel mode CH1+CH2Parallel Mode Wiring Diagram



2. Verify all wiring is connected as illustrated.

3. Power on the unit and verify that the outputs are turned off the On/Off [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button is not illuminated.

4. From the Power Combine Set… menu select Para and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

5. The following options are available, :  CH1+CH2, CH1+CH3 or ALL.

6. 

7. Select CH1+CH2 and press the[image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.  

The power supply will display Parallel Successful! Followed by,  REF _Ref416859089 \h Figure 18 - Display Parallel CH1+CH2

8. 

[image: Common:Users:David:9130B_manual illustration:Para_CH1.png]

[bookmark: _Ref416859089]Figure 1518 - Display Parallel CH1+CH2 Parallel Display



9. Set the voltage and current (.max current will be the sum of the combined channels). Available current is equal to the sum of CH1&CH2.

10. Enable the outputs by pressing the enter [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button, which will illuminate.

11. If the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button is not illuminated, press the [image: Common:Users:David:9130B_manual illustration:Meter_button.png] button once to enable the measured voltage and current at the output. 



Note: For combining CH1+CH3 follow the same steps and select CH1+CH3 for the option in step 56.



Parallel ALL Mode

The following steps will describe the externally wiring and menu options for combining ALL channels.

 

1. Power down the unit and remove all wiring from the output terminals. 

2. Refer to and connect the suitable size wire as indicated.

3. 



[image: Common:Users:David:9130B_manual illustration:Parallel-all-mode_illust.png]

Figure 1619 -– Wiring Parallel ALLParallel Mode Wiring for All Channels

4. Verify all wiring is connected as illustrated.

5. Power on the unit and verify that the outputs are turned off the (On/Off [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Output_Lock.emf] button is not illuminated).

6. From the Power Combine Set… menu, select Para and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png]button.

7. The following options are available, :  CH1+CH2, CH1+CH3 or ALL.

8. Select ALL and press the[image: Common:Users:David:9130B_manual illustration:Enter_button.png] button. The power supply will display Parallel Successful! Followed by,  REF _Ref416861739 \h Figure 19- Display in parallel ALL mode.

[bookmark: _Ref416857022]

[bookmark: _Ref416861739][image: Common:Users:David:9130B_manual illustration:Para_All_screen.png]

Figure 17 - All Channels Parallel Display
Figure  SEQ Figure \* ARABIC 20- Display in parallel ALL mode



1.33 [bookmark: _Toc418680831]Track (Tracking Mode)



This function configures the instrument channels forfor tracking operations tracking mode. In tracking mode, when a voltage or current parameter is changed,  other channels set to track will also change according to the ratio between channels.

 

1. From the Power Combine Set… menu, select Track and press the[image: Common:Users:David:9130B_manual illustration:Enter_button.png] [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

2. Select one of the following:, CH1+CH2, CH1+CH3 or ALL.   Then,and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png][image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

The power supply will display Track Set Successful! The [image: Common:Users:David:9130B_manual illustration:Enable-tracking_icon.png] symbol will appear on the display provide a user reference for each channel with tracking enabled.to indicate tracking is enabled.





		Note: Set the intended ratio before enabling tracking. The tracking is based on a ratio between CH1 and CH2 when the tracking is enabled. If the voltage is the same on both channels when set, the two channels will track together based on a 1 to 1 ratio. For example, if CH1 = 1 V and CH2 = 2 V a 1 to 2 ratio is set when tracking is enabled. With this ratio, a voltage increase on CH1 from 1 to 2 volts will result in 4 volts on CH2.



Tracking function is disabled if 0 V or 0 A is set when tracking is enabled.









[bookmark: _Toc417634640][bookmark: _Toc417634718][bookmark: _Toc417634856][bookmark: _Toc417637545][bookmark: _Toc417638336][bookmark: _Toc418680832]



Note: Set the intended ratio before enabling tracking. The tracking is based on a ratio between CH1 and CH2 when the tracking is enabled. If the voltage is the same on both channels when set, the two channels will track together based on a 1 to 1 ratio. Another example, if CH1 = 1 volt and CH2 = 2 volts a 1 to 2 ratio is set when tracking is enabled. With this ratio a voltage increase on CH1 from 1 to 2 volts will result in 4 volts on CH2.



Note: Tacking function is disabled when 0V or 0A is set when tracking is enabled.



1.34 [bookmark: _Toc418680838]Parameters in Seriesal/, Parallel and Tracking modeMode



Maximum voltage	Comment by Jeremy L.: Needs to be completely re-written

Operate “CH1+CH2” in series, the max voltage is 62V the sum of the max voltage of

CH1 and CH2.


Operate “CH1+CH2” in parallel, the max voltage is the smallest max voltage of the two
channels, which is 31V.



Operate “CH2+CH3” in parallel, the max voltage is the smallest max voltage of the

two channels, which is 6V.



Operate “CH1+CH2+CH3” in parallel the max voltage is the smallest max voltage of the

three channels, which is 6V.When operating in Series mode, voltages between channels add. In Parallel mode, the voltage equals the maximum voltage of the lowest voltage channel.



Table 4.1 - Maximum Voltage in Series/Parallel Modes

		Model

		9130B

		9131B

		9132B



		Series CH1+CH2 Max Voltage

		62 V

		62 V

		122 V



		Parallel CH1+CH2 Max Voltage

		31 V

		31 V

		62 V



		Parallel CH2+CH3 Max Voltage

		6 V

		6 V

		6 V



		Parallel CH1+CH2+CH3 (All) Max Voltage

		6 V

		6 V

		6 V









1.35 [bookmark: _Toc418680839]Over Temperature Protection

If the internal temperature of the power supply exceeds 176°F  degrees (80°C℃), the instrument will protect itself by automatically turn the output offturning power OFF. When this happens, you will hear a buzzerthe instrument beeper will turn on and the display will indicate Over Temp.  It is recommended that the power supply be disconnected from the DUT and powered off to allow the supply to cool down to normal operating temperature.



1.36 [bookmark: _Toc418680840]Remote Sense

Remote sense can be used to compensate for voltage drops (up to 1 V) due to resistance from test leads connected to your device under test (DUT), thus providing more accurate output voltage.  The power supply is initially set up to local sense mode by default.  Refer to the following sections for details of local and remote sense setup.









Local Sense

By default, the power supply is set up for local sense with jumpers installed.  This is determined by the wire connections in the rear panel, see  REF _Ref416862181 \h Figure 21  - Jumpers installed for local senseas shown below.

  

[image: Common:Users:David:9130B_manual illustration:Local-sense2.png]

[bookmark: _Ref416862181]Figure 1821  - Jumpers installed for local sense



		[image: ]

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Warning_Vector.emf]

DO NOT disconnect the jumpers if remote sense is not used.  Doing so will cause erratic behavior and may damage the power supply under certain conditions.



Never connect any power source into any of the terminals at any time during operation.



When output is enabled, DO NOT use your hands to touch the terminals or the screws that are designed to tighten wires to the terminals.  Doing so may create a shock hazard under high voltage output conditions.







Remote Sense

To enable remote sense, follow the steps below for each channel:

1. Power OFF the supply and disconnect all loads and cables connected to it. 

2. Use a small flat blade screwdriver to loosen and remove the jumper wires refer to  REF _Ref416765806 \h  Figure 22 - Sense jumpers removed. as shown below.



[image: Common:Users:David:9130B_manual illustration:Local-sense.png]

[bookmark: _Ref416765806] Figure 1922 - Sense jumpers removed

1. Connect wires to the DUT as illustrated in Figure 20.  Make the connections between + and S+ and S- and – for each channel that will be using remote sense. The S+ and S- wires should be twisted as illustrated to minimize noise.





[image: Common:Users:David:9130B_manual illustration:Remote-sense.png]

[bookmark: _Ref416765985]Figure 2023 - Remote sense connections



2. Refer to  REF _Ref416765985 \h Figure 23 - Remote sense connections and make the connections between + and S+ and S- and – for each channel that will be using remote sense. The S+ and S- wires should be twisted as illustrated to cancel noise. Shielded cable should not be used. 

3. Connect the S+ to the Device Under Test (DUT)’s positive (+) terminal, and connect the S- to the DUT’s negative (-) terminal.

4. Double check that the connections matches to Figure 20. REF _Ref416765985 \h Figure 23 - Remote sense connections.

5. Power ON the supply, and then configure and enable the output.  

		

		[image: C:\Users\ctabarez\Desktop\Symbols\Alerts\Caution_Vector.emf]

DO NOT at any time disconnect the wires from the S+ and S- terminals to the DUT while output is enabled (ON).  Doing so may damage the power supply and cause unstable output.





[bookmark: _Ref383013387][bookmark: _Ref383013395][bookmark: _Toc418680841]Remote Operation



There are several interfaces available for remote communication, USB, RS-232, and GPIBThe power supply comes standard with RS232, USB, and GPIB remote interfaces. Users can program the power supply by using the SCPI (Standard Commands for Programmable Instruments) commands over any one of the remote interfaces. This section will describe how to set up all of the supported interfaces.



Note:  The [image: Common:Users:David:9130B_manual illustration:Open-Remote_icon.png] indicator will appear on display when the power supply is successfully connected to a PC remotely through any remote interface.  Keys on the front panel will be locked until the instrument is in LOCAL mode.  To return to LOCAL mode from the front panel, press [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\local.emf].  The        [image: Common:Users:David:9130B_manual illustration:Open-Remote_icon.png] indicator will disappear when the instrument is in LOCAL mode.





1.37 [bookmark: _Toc418680842]Interface Configuration

 

RS-232

For RS-232 connectivity, refer to the diagram below for pin out information. The RS-232 is labeled in the rear panel and it is a female DB-9 interface. An RS-232 to TTL adapter is required for to connect the model 9129B.

 

1

2

3

4

5

6

7

8

9





		PIN

		Description



		1

		-



		2

		Transmit Data



		3

		Receive Data



		4

		-



		5

		GND



		6

		-



		7

		-



		8

		-



		9

		-





Figure  SEQ Figure \* ARABIC 24 21 - RS-232 Pin out



A straight pin-to-pin DB9 female to DB9 male serial cable is required for using the RS-232 interface. Do not use a null modem or crossover DB9 serial cable. 


Follow the steps below to configure the power supply for RS-232 operation:

1. From the Config menu, select Communication and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

2. Press the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf]keys until RS-232 is blinking and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

The configurable options are:

Baud rate: 9600 (default), 19200, 38400, 57600, 115200.

Parity/data bits: None/8 bits (default), Even/8 bits, Odd/8 bits.

Address: Single, Mux

3. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to select the option and the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]keys to change settings. When all three options are set press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.

4. If MUX mode has been selected specify the ADDR using the keypad or [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf]and press the [image: Common:Users:David:9130B_manual illustration:Enter_button.png] button.



		Note:   The RS-232 interface does not have a flow control mechanism. The programmer should be aware of this limitation and allow sufficient command process time. If the remote commands are sent too fast the power supplies supply’s internal buffer may overrun and cause a communication error. Therefore, adding a delay between commands to allow for sufficient time to processing commands is required.







5. All serial settings must match the settings configured on the PC in order for communication link to work successfullyto link successfully.



USB Configuration

All models include a USBTMC-compliant port interface that can be used for remote communication. There are no settings in the menu system for USB configuration. The only requirement is that Virtual Instrument Software Architecture (NI-VISA) is installed on the computer, which can be downloaded at  HYPERLINK "http://www.ni.com/visa/" http://www.ni.com/visa/.a USBTMC driver.  We recommend using the drivers provided by National Instruments, which come included with NI-VISA and can be downloaded here:  http://www.ni.com/visa

1. From the Config menu, select Communication then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png].

2. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to select the USB option then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png]. No other options are required. 



GPIB

Each model can be configured with a GPIB address from 1-3031. To communicate via GPIB, connect a GPIB cable to the GPIB interface on the rear panel, as illustrated below. 

[image: Common:Users:David:9130B_manual illustration:GPIB2.png]

Follow the instructions below to select and configure the GPIB interface for remote operation.

1. From the Config menu, select Communication then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png].

2. Use the [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\LeftRight_cursor.emf] keys to select the GPIB option then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png]. 

3. Configure the GPIB Communication Address to which the power supply will be assigned. Use the rotary numeric keypad [image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Up_cursor.emf][image: C:\Users\jschada\Documents\Projects\Itech\9200 (IT6900A)\Down_cursor.emf] keys or rotary knob to enter an Address = value from 1-31 then press [image: Common:Users:David:9130B_manual illustration:Enter_button.png]. 

4. [bookmark: _Toc355604239][bookmark: _Toc277108462]Make sure the address assigned to the power supply unit matches the address the data commands are being sent to.

[bookmark: _Toc418680843]Remote Commands



[bookmark: _Toc355604240]Parameter Definition

The instrument supports some SCPI commands and some instrument specific commands. These commands enable a computer to remotely communicate and control the instrument over any of the supported remote interfaces:  USBTMC, RS-232, and GPIB.



Refer to the programming manual for details, which can be downloaded from www.bkprecision.com.

The 9130 Series power supplies support communication protocols, which include standard SCPI commands and a few proprietary commands that follow the SCPI convention. The SCPI interface enables users to operate the power supply through a computer or a terminal equipped with IEEE-488.2 GPIB, RS-232, or USB interface. SCPI IEEE-488.2 also supports multi-unit control allowing a user to control up to 32 power supplies. The Figure 27 lists all of the numerical parameters.





6

		Symbol

		Response Formats



		<bool>

		Boolean value, can be 1 or “ON”, 0 or “OFF”



		<NR1>

		Integer  value,  can  be  zero,  positive  or  negative  integer number



		<NRf>

		Flexible numerical value, can be zero, positive or negative float point numeric value



		<string>

		String value, characters enclosed in single or double quotes



		<NL>

		New line, hex code 0x0Ah



		<Rtn>

		Return, hex code 0x0Dh





Figure  SEQ Figure \* ARABIC 25 - SCPI numerical parameters

SCPI command 



IEEE488.2 common command 

*CLS

*ESE

*ESE?

*ESR?

*IDN?

*OPC

*OPC?

*RST

*SRE

*SRE?

*STB?

*TRG

*SAV

*RCL

*TST?

*WAI

*PSC

*PSC? 


SCPI essential command 

SYSTem
	:VERSion?
	:ERRor? 
	:REMote 
	:LOCal 
	:BEEPer
 	:RWLock
	:COMMunicate:GPIB:RDEVice:ADDRess
	:COMMunicate:GPIB:RDEVice:ADDRess?
	:MODUle?
	:INTerface
	:MEMory
		:GROUP
		:GROUP?
	:TRAcking
	:PARAllel
STATus
	:QUEStionable
		[:EVENt]?
		:CONDition? 
		:ENABle <n>
 		:ENABle? 
		:INSTrument[:EVENt]?
		:INSTrument:ENABle
		:INSTument:ENABle?
		:INSTument:ENABle? 
		:INSTrument:ISUMmary1[:EVENt]?
		:INSTrument:ISUMmary1:ENABle
		:INSTument:ISUMmary1:ENABle?
		:INSTrument:ISUMmary1:CONDition?
		:INSTrument:ISUMmary2[:EVENt]?
		:INSTrument:ISUMmary2:ENABle
		:INSTument:ISUMmary2:ENABle?
		:INSTrument:ISUMmary2:CONDition? 
		:INSTrument:ISUMmary3[:EVENt]?
		:INSTument:ISUMmary3:ENABle?
		:INSTrument:ISUMmary3:CONDition?
	:OPERation
		:EVENt]?
		:ENABle 
		:ENABle? 
		:CONDition? 
		:INSTrument[:EVENt]?
		:INSTrument:ENABle
		:INSTrument:ENABle?
		:INSTrument:ISUMmary1[:EVENt]?
		:INSTrument:ISUMmary1:ENABle
		:INSTrument:ISUMmay1:ENABle?
		:INSTrument:ISUMmary1:CONDition?
		:INSTrument:ISUMmary2[:EVENt]?
		:INSTrument:ISUMmary2:ENABle 
		:INSTrument:ISUMmay2:ENABle?
		:INSTrument:ISUMmary2:CONDition?
		:INSTrument:ISUMmary3[:EVENt]?
		:INSTrument:ISUMmary3:ENABle
		:INSTrument:ISUMmay3:ENABle?
		:INSTrument:ISUMmary3:CONDition?

Output setup command
[SOURce:]
	OUTPut 
		[:STATe][:ALL]
		[:STATe][:ALL]?
		:TIMer[:STATe]
		:TIMer[:STATe]?
		:TIMer:DATA
		:TIMer:DATA?
		:TRACk[:STATe]
		:TRACk[:STATe]?
		:SERies[:STATe]
		:SERies[:STATe]?
		:PARallel[:STATe]
		:PARallel[:STATe]?
CHANnel?
CHANnel
	:OUTPut[:STATe]
	:OUTPut[:STATe]?
VOLTage
	[:LEVel][:IMMediate][:AMPLitude]
	[:LEVel][:IMMediate][:AMPLitude]?
	[:LEVel]:UP[:IMMediate][:AMPLitude]
	[:LEVel]:DOWN[:IMMediate][:AMPLitude]
	[:LEVel][:IMMediate]:STEP[:INCRement]
	[:LEVel][:IMMediate]:STEP[:INCRement]?
	[:LEVel]:TRIGgered[:AMPLitude]
	[:LEVel]:TRIGgered[:AMPLitude]?
	:PROTection[:LEVel]
	:PROTection[:LEVel]?
	:PROTection:STATe
	:PROTection:STATe?
	:PROTection:TRIPed?
	:PROTection:CLEar
	:LIMIT[:LEVel]
	:LIMIT[:LEVel]?
CURRent 
	[:LEVel][:IMMediate][:AMPLitude]
	[:LEVel][:IMMediate][:AMPLitude]?
	[:LEVel]:UP[:IMMediate][:AMPLitude]
	[:LEVel]:DOWN[:IMMediate][:AMPLitude]
	[:LEVel][:IMMediate]:STEP[:INCRement]
	[:LEVel][:IMMediate]:STEP[:INCRement]?
	[:LEVel]:TRIGgered[:IMMediate][:INCRement] 	[:LEVel]:TRIGgered[:IMMediate][:INCRement]? 

Display relevant command 

DISPlay
 	[:WINDow][:STATe]
	[:WINDow][:STATe]?
	[:WINDow]:TEXT[:DATA]
	[:WINDow]:TEXT[:DATA]?
	[:WINDow]:TEXT:CLEar 

Trigger command
TRIGger[:IMMediate]
	:DELey
	:DELey? 

Channel combination command
[:SELect]?
 	:NSELect 
	:NSELect?
	:COMbine:SERies
	:COMbine:PARAllel
	:COMbine:TRAck
	:COMbine:OFF 
	:COMbine?
	:COUPle[:TRIGger]
	:COUPle[:TRIGger]? 

		BIT

		Signal

		Meaning



		
0 
1 

		
CAL
ON

		Operation status register. 
Calculate the new calibration coefficient. 
Wait for trigger signal



		
0
1
9

		
CV 
OC
OV 

		Query status register
CV mode
 CC mode
 Over voltage 



		
0
2
3
4
5

7

		
OPC
QYE
DDE
EXE
CME

PON

		Standard event register
Finish operation. Finish all the parallel operation
Query error. Lose output queue data
Instrument relevant error. Stored data lost or self-check error
Execution error. Command parameter overflow of operation condition inconformity
Command error. There is a syntax or simultaneous error of received command information
Start bit. This bit will display 1 once powered



		
2
3
4
5
6
7

		
EAV
QUES
MAV
ESB
RQS
OPER

		Status byte register
Error cache available
QUES bit 1 when status of enable query status register changes
Output cache available
ESB bit 1 when status of enable standard event register changes 
Service request of power supply
OPER bit is 1 when status of enable operation status register changes





 





























Measurement relevant command 
MEASure 
	[:SCALar]
		:CURRent[:DC]?
		[:VOLTage][:DC]?
		:POWer[:DC]?
		:CURRent:ALL[:DC]?
		[:VOLTage]:ALL[:DC]? 

APPLY relevant command
[SOURce:]APPLy
	APPLy
		:VOLTage 
			[:LEVel][:IMMediate][:AMPLitude]
			[:LEVel][:IMMediate][:AMPLitude]?
		:CURRent
			[:LEVel][:IMMediate][:AMPLitude]
			[:LEVel][:IMMediate][:AMPLitude]?


SCPI register
Users can ensure the present status of power supply by reading the value of operation status register. The status of the power supply is stored in four status registers they are; Status byte register, standard event register, query status register and operation status register. Status byte register records the information of other status registers. Definitions of each status register as follows: 













Definitions of status register construction as follows:

[image: ]

[image: ]

[image: ]

SCPI command description


IEEE488.2 common command 

*CLS 
This command eliminates the following registers:
Standard event register
Query event register
Operation event register
Status byte register
Error code
Command syntax: *CLS 
Parameter: None 	Comment by Einar Amezquita: Eliminates or clears?


*ESE 
This command edits the value of standard event enable register. The program parameters determine which bit of standard event register is 1. This will cause ESB bit of status byte register to be set to 1. Command syntax: *ESE <NRf> 
Parameters:0~255
Power on value: Refer *PSC command
 For example: *ESE 128 
Query syntax: *ESE?
 Return parameter: <NR1> Return parameter 
Relevant command: *ESR? *PSC *STB? Relevant command 

Bit definitions of standard event enable register

		Bit

		7

		6

		5

		4

		3

		2

		1

		0



		Name

		PON

		No Use

		CME

		EXE

		DDE

		QYE

		No use

		OPC



		Value

		128

		

		32

		 

		16

		8

		4

		1



		PON Power-On
CME Command error
EXE Execution

		DDE Device-dependent error
QYE Query error
OPC Operation complete







*ESR?
This command reads the value of standard event register. The value of standard event register will be cleared to zero after it is carried out. The bit definition of standard event register is the same as standard event enable register.
 Query syntax:*ESR?
Parameter: None
Return parameter: <NR1> 
Relevant command: *CLS *ESE *ESE? *OPC 

*IDN?
This command reads relevant information about the power supply. Its Returned parameters include four segments which are separated by commas. 
Query syntax:*IDN? 
Parameters: None
Return information as follows:
BK Precision
XXXX
  VX. XX  For example: BK Precision, 9801, 123456, V1.01 

*OPC 
OPC bit of the standard event register is 1 when all the commands before this command have been carried out.
 Command syntax: *OPC 
Parameter: None
Query syntax: *OPC?
Return parameter: <NR1> 

*PSC
This command is used to control the power supply when there is a service request when the unit is repowered. 
1 OR ON: When the power supply is powered on, the values of status byte enable register, operation event enable register, query event enable register and standard event enable register will set to zero. 
0 OR OFF:
The values of the status byte enable register, operation event enable register, query event enable register and standard event enable register will be saved to NVM which could be recalled once the unit is repowered.
 Command syntax: *PSC <bool>
Parameter: 0|1|ON|OFF
 Query syntax: *PSC? 
Return parameter: 0|1
 Relevant command: *ESE *SRE  STAT:OPER:ENAB  STAT:QUES:ENAB 

*RST
This command resets the power supply to the following default settings.
CAL:SEC:STAT   OFF   OUTP OFF    CURR MAX 
VOLT:PROT MAX     VOLT MIN      VOLT:PROT:STAT OFF
Command syntax:*RST>
Parameter: None

*SRE 
This command edits the value of status byte enable register. The Program parameters determine which bit of status byte register is 1. This will affect the RQS bit of status byte register setting it to 1. Bit definition of the status byte enable register is the same as status byte register.
 Command syntax: *SRE <NRf>
Parameter:0~255
 Powered on value: refer to *PSC command
For example: *SRE 128
Query syntax: *SRE? 
Return parameter: <NR1> 
Relevant command: *ESE *ESR? *PSC 

*STB?
This command reads the value of status byte register. The value of status byte register will be cleared when this is carried out.
 Query syntax: *STB? Query syntax
 Parameter: None
Return parameter: <NR1>
 Relevant command: *CLS *ESE *ESR 

Bit definition of status register: 

		Bit

		7

		6

		5

		4

		3

		2

		1

		0



		Name

		OPER

		RQS

		ESB

		MAV

		QUE

		EAV

		no use

		no use



		Value

		128

		64

		32

		16

		8

		4

		

		







*TRG 
When the trigger source of power supply is in command mode, A trigger signal will be generated. This function is same as [SYSTem:]TRIGger command. 
Command syntax:*TRG 
Parameter: None
Relevant command: TRIG 

*SAV 
This command will save the present setting of power supply to a specified storage area. The parameters are: current setup, voltage setup e, Max. voltage and stepped voltage.
 Command syntax: *SAV<NRf>
Parameter:1~36
 For example: *SAV 3
Relevant command: *RCL 

*RCL 
This command recovers setup value of power supply from specified storage area.
Command syntax: *RCL<NRf>
 Parameter: 1~36 
For example: *RCL 3
Relevant command: *SAV 

*TST?
This query command will cause the power supply to run a self-test, and report errors.
Query syntax: *TST? 
Parameter: No ne
Return parameter: <NR1> 0 means the power supply passed the self-test.
Non-zero means error code (see attached table C) 

*WAI
This command halts execute of further commands until all the unfinished operations are finished.	Comment by David Holt: Verify wording matches operation.



Finish the unfinished operation under the following circumstances:  All the commands before *WAI, include parallel command. Most of the commands are serial and should be executed before the next command. Parallel command and other commands are executed side-by-side. The commands affecting input voltage, status, delay and trigger, and other commands will be executed side-by-side. *WAI command will prevent back commands until parallel commands are finished.  When all the triggers finish and the trigger system returns to idle status, *WAI will complete by sending GPIB DCL command.
 Command syntax: WAI? 
Parameter: None 
Relevant command: *OPC 



*PSC
This command indicates whether it needs to send service query when the power supply is powered on.
1/ON: Clean up all enable registers when power supply powered on. 
0/OFF: The values of all registers are the same as last saving when power supply powered on. Command syntax: *PSC <NR1>
Parameter: 0/1/ON/OFF
Query syntax: *PSC?

 SYSTem:ERRor?
 This command reads error code and error information of the power supply
Command syntax: SYST:ERR? 
Parameter: None
Return parameter: (NR1), (SRD)

SYSTem:VERSion?
This command queries the software version, for example, 1.02.
Command syntax: SYST:VERS?
 Parameter: None
 Return parameter: <NR2> 

SYSTem:REMote
This command sets SOURCE METER as remote control mode
Command syntax: SYST:REM 
Parameter: None 
Query syntax: None 

SYSTem:LOCal
This command sets SOURCE METER as panel controlled mode.
Command syntax: SYST:LOC
 Parameter: None 
Query syntax:None

SYSTem:RWLock[:STATe]
This command sets whether LOCAL key of SOURCE METER is available.
Command syntax: SYST:RWL 
Parameter: None 

SYSTem:COMMunicate:GPIB:RDEVice:ADDRess
This command sets device address of GPIB under communication.
 Command syntax: SYSTem:COMMunicate:GPIB:RDEVice:ADDRess {<NR1>}
Parameter: 0~30
 Query syntax: SYSTem:COMMunicate:GPIB:RDEVice:ADDRess? 
Return parameter: <NR1> 

SYSTem:MODUle?
This command queries module type.
Command syntax: SYSTem:MODUle?
Parameter: None 
 Return parameter: 913XB 

SYSTem:BEEPer
This command makes the instrument sound beeper.
Command syntax: SYSTem:BEEPer
 Parameter: None 

SYSTem:INTerface
This command changes the communication interfaces; you need to connect the right communication cable before using this command.
 Command syntax: SYSTem: INTerface {<NR1>} 
Parameter: RS232, USB, GPIB 

SYSTem:MEMory:GROUP
This command exchanges storage groups; there are totally 36 groups for storing parameters: four groups of nine parameters. 
Command syntax: SYSTem:MEMory:GROUP {<NR1>} 
Parameter: Group No. 1-4
Query syntax: "SYSTem:MEMory:GROUP?", 

SYSTem:TRAcking
This command sets synchronous regime of channel 1 and channel 2.
Its function is same as OUTPut:TRAck.
 Command syntax: SYSTem:TRAcking {<NRf>}
 Parameter: 0|1|ON|OFF 

SYSTem:PARAllel
This command sets parallel status of channel 1 and channel 2. Its function is the same as OUTPut:PARAllel.
 Command syntax: SYSTem:PARAllel {<NRf>}
 Parameter: 0|1|ON|OFF 

STATus:QUEStionable[:EVENt]?
This command reads the value of the query event register. Values of the query event register will be cleared after the command is carried out.
 Query syntax: STATus:QUEStionable[:EVENt]?
 Parameter: None
Return parameter:<NR1> Relevant command: STATus:QUEStionable:ENABle 

Bit definition of query event register:

		Bit

		7

		6

		5

		4

		3

		2

		1

		0



		Name 

		no use 

		no use 

		no use 

		no use 

		no use 

		no use 

		CC 

		CV 



		Value 

		

		

		

		

		

		4 

		2 

		1 



		Bit

		15 

		14 

		13 

		12 

		11 

		10 

		9 

		8



		Name 

		no use 

		no use 

		no use 

		no use 

		no use 

		no use 

		OV 

		



		Value 

		

		

		

		

		

		

		

		







STATus:QUEStionable:CONDition?
This command read values of query condition register. When one value of the query position register changes, its relevant bit of query event register will be set to 1.
 Query syntax:STATus:QUEStionable: CONDition?
 Parameter:None
Return parameter:<NR1> 

STATus:QUEStionable:ENABle
This command edits the values of query event enable register. Program parameters determine which bit of query event register is set to 1. This will cause the QUES bit of status byte register to be set to 1. 
Command syntax: STATus:QUEStionable:ENABle <NRf> 
Parameter :0~255
Value of powered on: Refer to *PSC command
For example: STATus:QUEStionable:ENABle 128
Query syntax: STATus:QUEStionable:ENABle?
Return parameter: <NR1> 
Relevant command: *PSC 

STATus:PRESet
This command resets the status register.
Command syntax: STATus:PRESet
Parameter: None 

STATus:QUEStionable:INSTrument[:EVENt]?
This command queries the channel event register. 
Query syntax: STATus:QUEStionable:INSTrument[:EVENt]?
Parameter: None
 Return parameter: <Nrf> 

STATus:QUEStionable:INSTrument:ENABle
This command modifies the values of instrument query enable register.
Command syntax: STATus:QUEStionable:INSTrument:ENABle
Parameter: Register value
 Query syntax: STATus:QUEStionable:INSTument:ENABle?
Return parameter: Register value 

STATus:QUEStionable:INSTrument:ISUMmary1[:EVENt]?
This command queries the instrument event register.
 Query syntax: STATus:QUEStionable:INSTrument:ISUMmary1 [:EVENt]?
Parameter: None 

STATus:QUEStionable:INSTrument:ISUMmary1:ENABle
This command modifies query enable register value of channel 1. 
Command syntax: STATus:QUEStionable:INSTrument:ISUMmary1:ENABle
Parameter: Register value
 Query syntax: STATus:QUEStionable:INSTument:ISUMmary1:ENABle? 

STATus:QUEStionable:INSTrument:ISUMmary1:CONDition?
This command queries query status register value of channel 1.
 Query syntax: STATus:QUEStionable:INSTrument:ISUMmary1:CONDition?
parameter: None 

STATus:QUEStionable:INSTrument:ISUMmary2[:EVENt]?
This command queries the instrument event register.
 Query syntax: STATus:QUEStionable:INSTrument:ISUMmary2[:EVENt]?
Parameter: None 

STATus:QUEStionable:INSTrument:ISUMmary2:ENABle
This command modifies the query enable register value of channel 2.
 Command syntax: STATus:QUEStionable:INSTrument:ISUMmary2:ENABle
Parameter: Register value 
Query syntax: STATus:QUEStionable:INSTument:ISUMmary2:ENABle? 

STATus:QUEStionable:INSTrument:ISUMmary2:CONDition?
This command queries the query status register value of channel 2.
 Query syntax: STATus:QUEStionable:INSTrument:ISUMmary2:CONDition?
Parameter: None 

STATus:QUEStionable:INSTrument:ISUMmary3[:EVENt]?
This command queries the instrument event register.
 Query syntax: STATus:QUEStionable:INSTrument:ISUMmary3[:EVENt]?
Parameter: None 

STATus:QUEStionable:INSTrument:ISUMmary3:ENABle
This command modifies the query enable register value of channel 3.
 Command syntax:STATus:QUEStionable:INSTrument:ISUMmary3:ENABle
Parameter: Register value
 Query syntax: STATus:QUEStionable:INSTument:ISUMmary3:ENABle? 

STATus:QUEStionable:INSTrument:ISUMmary3:CONDition?
This command queries status register value of channel 3. 
Query syntax: STATus:QUEStionable:INSTrument:ISUMmary3:CONDition?
Parameter: None 

STATus:OPERation[:EVENt]?
This command reads the values of the operation event register. Values of the operation event register will be cleared after this is carried out.
 Query syntax: STATus: OPERation [:EVENt]? 
Parameter: None
Return parameter:<NR1> Relevant syntax: STATus: OPERation:ENABle

Bit definition of operation event register: 

		Bit No. 

		7 

		6 

		5 

		4 

		3 

		2 

		1 

		0 



		Name 

		no use 

		no use 

		no use 

		no use 

		no use 

		no use 

		ON 

		CAL 



		Value 

		

		

		

		

		

		

		2 

		1 







STATus:OPERation:CONDition?
This command reads the values of operation position register. When one bit of the operation position register changes, its relevant bit of operation event register will be set to 1.
Query syntax: STATus: OPERation: CONDition?
Parameter: None
 Return parameter: <NR1> 

STATus:OPERation:ENABle
Command syntax: STATus: OPERation:ENABle <NRf>
Parameter:0~255 
Value of powered on: Refer to *PSC command 
For example: STATus: OPERation:ENABle 128
Query syntax: STATus: OPERation:ENABle?
Return parameter: <NR1>
 Relevant command: *PSC 

STATus:OPERation:INSTrument[:EVENt]?
This command queries values of instrument operation event register.
Query syntax: STATus:OPERation:INSTrument[:EVENt]?
Parameter: None

STATus:OPERation:INSTrument:ENABle
This command modifies the values of the operation enable register.
Command syntax: STATus:OPERation:INSTrument:ENABle
Parameter: Register value 
Query syntax: STATus:OPERation:INSTrument:ENABle?
Return parameter: Register value 

STATus:OPERation:INSTrument:ISUMmary1[:EVENt]?
This command queries the operation event register value of channel 1.
Query syntax: STATus:OPERation:INSTrument:ISUMmary1[:EVENt]?
Parameter: None 

STATus:OPERation:INSTrument:ISUMmary1:ENABle
This command modifies the operation of the enable register value of channel 1.
Command syntax: STATus:OPERation:INSTrument:ISUMmary1:ENABle
Parameter: Register value
 Query syntax: STATus:OPERation:INSTrument:ISUMmay1:ENABle? 

STATus:OPERation:INSTrument:ISUMmary1:CONDition?
This command queries the operation status register value of channel 1.
Query syntax: STATus:OPERation:INSTrument:ISUMmary1:CONDition?
Parameter: None 

STATus:OPERation:INSTrument:ISUMmary2[:EVENt]?
This command queries the operation event register value of channel 2.
Query syntax: STATus:OPERation:INSTrument:ISUMmary2[:EVENt]?
Parameter: None 

STATus:OPERation:INSTrument:ISUMmary2:ENABle
This command modifies the operation enable register value of channel 2.
Command syntax: STATus:OPERation:INSTrument:ISUMmary2:ENABle
Parameter: Register value 
Query syntax: STATus:OPERation:INSTrument:ISUMmay2:ENABle? 

STATus:OPERation:INSTrument:ISUMmary2:CONDition?
This command queries the operation status register value of channel 2.
Query syntax: STATus:OPERation:INSTrument:ISUMmary2:CONDition?
Parameter: None 

STATus:OPERation:INSTrument:ISUMmary3[:EVENt]?
This command queries the operation event register value of channel 3.
Query syntax: STATus:OPERation:INSTrument:ISUMmary3[:EVENt]?
Parameter: None 

STATus:OPERation:INSTrument:ISUMmary3:ENABle
This command modifies the operation enable register value of channel 3.
Command syntax:STATus:OPERation:INSTrument:ISUMmary3:ENABle
Parameter: Register value 
Query syntax: STATus:OPERation:INSTrument:ISUMmay3:ENABle? 

STATus:OPERation:INSTrument:ISUMmary3:CONDition?
This command queries the operation status register value of channel 3.
 Query command: STATus:OPERation:INSTrument:ISUMmary3:CONDition?
Parameter: None 

Output setup command
OUTPut[:STATe][:ALL]
 This command controls the on/off of the power supply output.
Command syntax:OUTPut [:STATe] <bool>
Parameter: 0|1|ON|OFF
 *RST value: OFF Query syntax: OUTPut:STATe[:ALL]?
Return parameter: 0|1 

OUTPut:TIMer[:STATe]
This command controls the timer status of the power supply output.
Command syntax:OUTPut:TIMer[:STATe]
Parameter:0|1|ON|OFF
 *RST value:OFF
 Query syntax: OUTPut:TIMer:STATe?
Return parameter:0|1 

OUTPut:TIMer:DELay
This command is used to set timer
 Command syntax OUTPut:TIMer:DELay
Parameter: 0.1-99999.9 
Unit: S
 Query syntax: OUTPut:TIMer:DATA? 

OUTPut:TRACk[:STATe]
This command sets the following status of channel 1 and channel 2.
Command syntax: OUTPut:TRACk[:STATe]
Parameter: 0|1|ON|OFF 
Query syntax: [SOURce:]OUTPut:TRACk[:STATe]?
Notice: if there is series/parallel or synch state between channel 3 and channel 1/channel 2, this command will output an error when it is carried out. 

OUTPut:SERies[:STATe] 
This command sets the series status of channel 1 and channel 2
Command syntax: OUTPut:SERies[:STATe]
Parameter: 0|1|ON|OFF
Query syntax: OUTPut:SERies[:STATe]? 
Notice: if there is series/parallel or synch state between channel 3 and channel 1/channel 2, this command will output an error when it is carried out. 

OUTPut: PARallel [:STATe] 
his command sets the parallel status of channel 1 and channel 2.
 Command syntax: OUTPut: PARallel [:STATe] 
Parameter: 0|1|ON|OFF
 Query syntax: OUTPut: PARallel [:STATe]?
 Notice: if there is series/parallel or synch state between channel 3 and channel 1/channel 2, this command will output an error when it is carried out. 

[SOURce:]CHANnel:OUTPut[:STATe]
This command controls the channel output status of power supply. User needs to select the intended channel before it is carried out.
 Command syntax: [SOURce:]CHANnel:OUTPut[:STATe] {<NRf>}
 Parameter: 0|1|ON|OFF
Query syntax: [SOURce:]CHANnel:OUTPut[:STATe]? 

[SOURce:]CURRent[:LEVel][:IMMediate][:AMPLitude]
This command sets the current value of power supply.
 Command syntax: [SOURce:]CURRent [:LEVel] <NRf>
 Parameter: MIN TO MAX|MIN|MAX|UP|DOWN|DEF 
Unit: A| mA 
*RST value: MIN 
For example: CURR 3A, CURR 30mA, CURR MAX, CURR MIN
Query syntax: [SOURce:]CURRent[:LEVel][:IMMediate][:AMPLitude]? Parameter:[MIN|MAX] 
For example: CURR?, CURR? MAX, CURR?MIN
 Return parameter: <NR2> 

[SOURce:]CURRent[:LEVel]:UP[:IMMediate][:AMPLitude]
This command adds a step current value to the present channel.
 Command syntax: [SOURce:]CURRent[:LEVel]:UP[:IMMediate][:AMPLitude]
Parameter: None 

SOURce:]CURRent[:LEVel]:DOWN[:IMMediate][:AMPLitude]
This command reduces a step current value to the present channel.
Command syntax: [SOURce:]CURRent[:LEVel]:DOWN[:IMMediate][:AMPLitude]
Parameter: None 

[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement]
This command sets the step value of present current.
 Command syntax:[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement]
Parameter: Current value Unit:A|mA|Ua Query syntax:[SOURce:]CURRent[:LEVel][:IMMediate]:STEP[:INCRement]? 

[SOURce:]CURRent[:LEVel]:TRIGgered[:IMMediate][:INCRement]
This command sets trigger current.
 Command syntax: [SOURce:]CURRent[:LEVel]:TRIGgered[:IMMediate][:INCRement]
Parameter: Current value |Min|Max|Def|Up|Down Unit:A|mA|uA
 Query command: [SOURce:]CURRent[:LEVel]:TRIGgered[:IMMediate][:INCRement]? 

[SOURce:]VOLTage[:LEVel][:IMMediate][:AMPLitude]
This command sets the voltage value of the power supply.
Command syntax: [SOURce:]VOLTage[:LEVel] <NRf>
Parameter: MIN TO MAX|MIN|MAX|UP|DOWN|DEF Unit:V | mV | kV
*RST value :MAX Query syntax:[SOURce:]VOLTage[:LEVel]?
Parameter: [MIN|MAX] 
Return parameter: <NR2> 

[SOURce:] VOLTage[:LEVel]:UP[:IMMediate][:AMPLitude]
This command adds one step value to the present channel.
 Command syntax: [SOURce:] VOLTage[:LEVel]:UP[:IMMediate][:AMPLitude]
Parameter: None 

SOURce:] VOLTage [:LEVel]:DOWN[:IMMediate][:AMPLitude]
This command reduces one step value to the present channel.
 Command syntax: [SOURce:] VOLTage [:LEVel]:DOWN[:IMMediate][:AMPLitude] 
Parameter: None 

[SOURce:] VOLTage [:LEVel][:IMMediate]:STEP[:INCRement]
This command sets step value of present voltage. 
Command syntax: [SOURce:] VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]
Parameter: Voltage value 
Unit :kV|V|mV|uV 
Query syntax: [SOURce:] VOLTage[:LEVel][:IMMediate]:STEP[:INCRement]? 

[SOURce:] VOLTage [:LEVel]:TRIGgered[:IMMediate][:INCRement]
This command sets trigger voltage.
Command syntax: [SOURce:] VOLTage[:LEVel]:TRIGgered[:IMMediate][:INCRement]
Parameter: Voltage value |Min|Max|Def|Up|Down Unit:kV|V|mV|uV 
Query command: [SOURce:] VOLTage[:LEVel]:TRIGgered[:IMMediate][:INCRement]? 

[SOURce:]VOLTage:PROTection:STATe
This command sets the over voltage protection status of the power supply.
Command syntax: [SOURce:] VOLTage:PROTection:STATe <bool>
Parameter: 0 | 1 | ON | OFF
 Unit: None
*RST value: OFF
 For example: VOLT:PROT:STAT 1, VOLT :PROT:STAT ON
Query syntax: [SOURce:] VOLTage:PROTection:STATe?
Parameter : None
 For example: VOLT:PROT:STAT?
Return parameter: <0|1> 

[SOURce:]VOLTage:PROTection[:LEVel]
This command sets the software voltage upper limit of the power supply.
Command syntax: [SOURce:] VOLTage:PROTection[:LEVel]
Parameter: MIN TO MAX|MIN|MAX 
Unit:V | mV
 *RST value: MAX
For example: VOLT:PROT 30V, VOLT PROT MAX
 Query syntax: [SOURce:] VOLTage:PROTection[:LEVel]?
Parameter: [MIN|MAX] 
For example: VOLT:PROT?, VOLT PROT? MAX
Return parameter: <NR2> 

[SOURce:]VOLTage:PROTection:TRIPed?
This command is used to query present trigger status of OVP.
Command syntax: [SOURce:]VOLTage:PROTection:TRIPed?
Parameter: None 

[SOURce:]VOLTage:PROTection:CLEar
This command clears present protection status of OVP.
 Command syntax: [SOURce:]VOLTage:PROTection:CLEar
Parameter: None 

[SOURce:]VOLTage:LIMIT[:LEVel]
This command sets the present output voltage upper limit.
Command syntax: [SOURce:]VOLTage:LIMIT[:LEVel]
Parameter: Voltagevalue|Min|Max|def
 Query syntax: [SOURce:]VOLTage:LIMIT[:LEVel]? 

Display relevant command



DISPlay[:WINDow][:STATe] 
This command changes the display status.
Command syntax: DISPlay[:WINDow][:STATe]
Parameter: ON/OFF
Query command: DISPlay[:WINDow][:STATe]? 

DISPlay[:WINDow]:TEXT[:DATA]
This command displays established character.
Command syntax: DISPlay[:WINDow]:TEXT[:DATA]
Parameter: Character string, add double quotation marks.
Query syntax: DISPlay[:WINDow]:TEXT[:DATA]?

DISPlay[:WINDow]:TEXT:CLEar
This command clears characters on the display and returns the display back to normal status. Command syntax: DISPlay[:WINDow]:TEXT:CLEar 
Parameter: None 

Trigger command TRIGger[:IMMediate]
 This command generates a trigger signal when it is carried out.
This function is the same as *TRG command. 
Command syntax:* TRIGger[:IMMediate]
 Parameter: None 

TRIGger:DELay
This command sets trigger delay time which will be carried out when instrument receive trigger signal.
Command syntax: TRIGger:DELay {<NR1>} 
Parameter: 0.1-99999.9 
Parameter: S
Query: TRIGger:DELay? 

Channel combination command


INSTrument[:SELect] 
This command is used to exchange present channel.
Command syntax: INSTrument[:SELect] {<NR1>}
Parameter: CH1|CH2|CH3
Query: INSTrument[:SELect]? 

INSTrument:NSELect
This command exchanges present channel; this function is the same as INSTrument[:SELect] except different parameters.
 Command syntax: INSTrument:NSELect {<NR1>} 
Parameter:1-3
Query:INSTrument:NSELect? 

INSTrument:COMbine:SERies
This command sets the series connection of assigned channels and each channel. Channels are separated by commas.
 Command syntax:INSTrument:COMbine:SERies {<NR2>} 
Parameter 1:CH1|CH2|CH3
Parameter 2:CH1|CH2|CH3 
Optional parameter 3: CH1|CH2|CH3
 For example: INST:COMB:SER CH1, CH2 
For this example, connect channel 1 and channel 2 in series. 

INSTrument:COMbine:PARAllel
This command sets parallel the connection of assigned channels.
Command syntax: INSTrument:COMbine:PARAllel {<NR2>}
Parameter 1:CH1|CH2|CH3
 Parameter 2:CH1|CH2|CH3
Optional parameter 3: CH1|CH2|CH3
 For example: INST:COMB:PARA CH1,CH2 

INSTrument:COMbine:TRAck
This command sets the assigned channels as synchronized.
Command syntax: INSTrument:COMbine:TRAck
Parameter 1:CH1|CH2|CH3
 Parameter 2:CH1|CH2|CH3
 Optional parameter 3:CH1|CH2|CH3
For example: INST:COMB:TRA CH1,CH2,CH3 

INSTrument:COMbine:OFF
This command releases the present series-parallel and synchronization status. 
Command syntax: INSTrument:COMbine:OFF Parameter:No 
Query: INSTrument:COMbine? 

INSTrument:COUPle[:TRIGger]
This command is prepared for trigger command *TRG, and indicates which channel is affected by *TRG. When the channel is not assigned, *TRG command only affects the present channel. Each channel must be separated by commas.
Parameter:CH1|CH2|CH3
Query:INSTrument:COUPle[:TRIGger]?
 For example:INSTrument:COUPle[:TRIGger] CH1, CH2 

Measurement command



MEASure[:SCALar]:VOLTage[:DC]? 
FETCh[:VOLTage][:DC]?
 This command reads the output voltage of the power supply.
Command syntax: MEASure[:SCALar]:VOLTage[:DC]?
FETCh[:VOLTage][:DC]?
Parameter: None
 Return parameter:〈NR2〉
Return parameter unit: V 
For example: MEAS:VOLT? 

MEASure[:SCALar]:CURRent[:DC]? 
FETCh:CURRent[:DC]? 
This command reads the output current of the power supply.
Command syntax: MEASure[:SCALar]:CURRent[:DC]?
FETCh:CURRent[:DC]?
Parameter: None
 Return parameter:〈NR2〉
Return parameter unit: A 
For example: MEAS:CURR? 

MEASure[:SCALar]:POWer[:DC]?
This command reads the output power of the power supply.
Command syntax: MEASure[:SCALar]:POWer?
Parameter: None 
Return parameter:〈NR2〉 
Return parameter unit: W
For example: MEAS:POW? 

MEASure[:SCALar]:CURRent:ALL[:DC]?
This command can return the current value of three channels at same time
 Command syntax: MEASure[:SCALar]:CURRent:ALL[:DC]?
 Parameter: None
Note: This is compatible with older 9130 

MEASure[:SCALar][:VOLTage]:ALL[:DC]?

This command could return voltage value of three channels at the same time (compatible with old version of IT6322) 

Command syntax:MEASure[:SCALar][:VOLTage]:ALL[:DC]? 

Parameter:No

	Comment by David Holt: Is this note needed?



 

Apply relevant command


[SOURce:]APPLY
Function: exchange channels and set current and voltage value at the same time.
Parameter 1: CH1|CH2|CH3
 Optional parameter 2: Voltage |Max|Min|Def|Up|Down
 Optional parameter 3: Current |Max|Min|Def|Up|Down
Query: [SOURce:]APPLy?
For example: APPL CH1,MAX,MIN 

[SOURce:]APPLY:VOLTage[:LEVel][:IMMediate][:AMPLitude]
 This command sets the output voltage of three channels without changing channel at the same time. 
Parameter 1: Voltage of channel 1
Optional parameter 2: Voltage of channel 2
 Optional parameter 3:Voltage of channel 3
 Unit: V 
For example: APPL:VOLT 3,3,1
 Query syntax: "[SOURce:]APPLy:VOLTage[:LEVel][:IMMediate][:AMPLitude]?" 

[SOURce:]APPLy:CURRent[:LEVel][:IMMediate][:AMPLitude]
Function: sets output current of all three channels without changing channel.
Parameter 1: Current of channel 1
 Optional parameter 2: Current of channel 2
 Optional parameter 3:Current of channel 3
Unit: A 
For example: APPL:CURR 1,1,0.6 
Query syntax: [SOURce:]APPLy:CURRent[:LEVel][:IMMediate][:AMPLitude]? 





[bookmark: _Toc418680844]Troubleshooting Guide



Below are some frequently asked questions and answers.  Please check if any apply to your power supply before contacting B&K Precision.



[bookmark: _Toc339535849]General

Q:  I cannot power up the power supply.

· Check that the power cord is securely connected to the AC input and there is live power from your electrical AC outlet.

· Verify that the AC power coming from the mains contains the correct voltage.  The power supply can accept a specific range of AC input voltages.  Refer to section 2.1.

Q:  How do I set up the supply to run in constant current mode?

· The supply is a CV/CC power supply that automatically crosses over from CV to CC upon a load, which draws current at the current limit (ISET).  Therefore, it is dependent on the load.  For example, if ISET is configured as 1 A, the load must draw 1 A before the supply will go into CC mode.

Q:  How come my display voltage is lower than the voltage I set?

· This is often because of the resistances from the test leads/wires connected between the supply and the DUT (device under test), which causes a drop in voltage.  To minimize this drop, use rem ote sense terminals to compensate and output a more accurate voltage to the DUT.

Q:  I cannot set voltage at the maximum rating.

· This may be that the set voltage is outside of the voltage maximum limit. Refer to the MaxVolt section of the manual and set this value above the voltage that is being entered. This can also be set to the limit of the power supplies range, which in effect turns off the MaxVolt function.



[bookmark: _Toc339535850]Remote Control

Q:  I am trying to send the commands over RS232, but it does not seem to respond.

· Check that you are sending ASCII strings that are terminated with a CR (carriage return) and LF (linefeed) character.

· For RS-232, check that the baud rate, parity, data bits, stop bit, and flow control settings match with the settings configured on both the software interface and the power supply

[bookmark: _Toc418680845]Specifications



Note:  All specifications apply to the unit after a temperature stabilization time of 15 minutes over an ambient temperature range of 23 °C ± 5 °C.  Specifications are subject to change without notice.



Environmental Conditions:

This power supply is designed for indoor use and operated operation with maximum relative humidity of 80%.



		Model

		9130B

		9131B

		9132B



		Output Rating



		Voltage

		0-30 V (Ch 1 and Ch2)x2,

0-5 V×1 (Ch3)

		0-30 V (Ch 1 and Ch2)x2,

0-5 V (Ch3)×1

		0-60 V (Ch 1 and Ch2),x2,

0-5 V (Ch3)0-5V×1



		Current







		0-3 A×2 (Ch 1 and Ch2),
0-3 A (Ch3)×1

		0-6 A (Ch 1 and Ch2),×2,
0-3 A (Ch3)0-6A×1	Comment by David Holt: 3A

		0-3 A (Ch 1 and Ch2),×2,
0-3 A (Ch3)0-3A×1



		Power

		195 W

		375 W

		375 W



		Line Regulation



		Voltage

		≤ 0.01% + 3 mV

		≤ 0.01% + 3 mV

		≤ 0.01% + 3 mV



		Current

		≤ 0.1% + 3 mA

		≤ 0.1% + 3 mA

		≤ 0.01% + 3 mA



		Load Regulation

		

		Line Regulation



		Voltage

		≤ 0.01% + 3 mV

		≤ 0.01% + 3 mV

		≤ 0.01% + 3 mV



		Current

		≤ 0.1% + 3 mA

		≤ 0.1% + 3 mA

		≤ 0.1% + 3 mA



		Ripple and Noise

		

		Ripple & Noise



		Voltage

		≤3mVp-p/

≤ 1 mVrms

		≤ 1 mVrms  ≤4mVp-p(30V)

≤3mVp-p(5V)

		≤ 1 mVrms≤4mVp-p(60V)

≤3mVp-p(5V)



		Current

		≤ 3 mArms

		≤ ≤5 mArms (6A) (Ch1 and Ch2),

≤ ≤4 mArms (Ch33A)

		≤ ≤4 mArms



		Temperature Coefficient (0 °C to 40 °C) ± (% output + offset) (typical)



		Voltage

		≤ 0.03% + 10 mV



		Current

		≤ 0.1% + 5 mA



		Programming Resolution



		Voltage

		1 mV

		1 mV

		1 mV



		Current

		1 mA

		1 mAV

		1 mAV



		Readback Resolution



		Voltage

		1 mV

		1 mV

		1 mV



		Current

		1 mA

		1 mAV

		1 mAV



		Programming Accuracy ± (% output + offset)



		Voltage

		≤ 0.03% + 10 mV



		Current

		≤ 0.1% + 5 mA

		≤ 0.1% + 8 mA (6ACh1 and Ch2)

≤ 0.1% + 5 mA (Ch33A)

		≤ 0.1% + 5 mA



		Readback Accuracy ± (% output + offset)



		Voltage

		≤ 0.03% + 10 mV

		≤ 0.03% + 10 mV

		≤ 0.03% + 10 mV



		Current

		≤ 0.1% + 5 mA

		≤ 0.1% + 8 mA (6A)Ch1 and Ch2)

≤ 0.1% + 5 mA (Ch33A)

		≤ 0.1% + 5 mA 



		Series Synchronous ErrorAccuracy (Combined Mode)

≤0.05%+10mV 



		Current

		≤ 0.05% + 10 mA



		Parallel Accuracy (Combined Mode)



		Voltage

		≤ 0.02% + 5 mV



		Current

		≤ 0.1% + 20 mA



		General



		Memory

		4 memory groups with 9 locations in each group



		Standard Remote Interface

		USB (USBTMC-compliant), GPIB, RS-232



		AC Input

		110/220 VAC (+/- 10 %), 47 Hz - 63 Hz



		Operating Temperature

		32 °F to 104 °F (0 °C to 40 °C)



		Storage Temperature

		-4 °F to 158 °F (-20 °C to 70 °C)



		Dimensions (W×H×D)

		8.45” x 3.47” x 13.96” (214.5 x 88.2 x 354.6 mm)

		8.45” x 3.47” x 17.52” (214.5 x 88.2 x 445 mm)



		Weight

		16.98 lbs. (7.7 kg)

		33.07 lbs. (15 kg)







To ensure the most current version of this manual, please visit www.bkprecision.com.





[bookmark: _Toc418680846]Calibration

We recommend a calibration interval of once per year to ensure that the power supply meets specifications.

 










[bookmark: _Toc417634662][bookmark: _Toc417634739][bookmark: _Toc417634872][bookmark: _Toc417637562][bookmark: _Toc417638351][bookmark: _Toc418680847]

[bookmark: _Toc417634663][bookmark: _Toc417634740][bookmark: _Toc417634873][bookmark: _Toc417637563][bookmark: _Toc417638352][bookmark: _Toc418680848]

[bookmark: _Toc417634664][bookmark: _Toc417634741][bookmark: _Toc417634874][bookmark: _Toc417637564][bookmark: _Toc417638353][bookmark: _Toc418680849]

[bookmark: _Toc417634665][bookmark: _Toc417634742][bookmark: _Toc417634875][bookmark: _Toc417637565][bookmark: _Toc417638354][bookmark: _Toc418680850]

[bookmark: _Toc339535859][bookmark: _Toc418680851]SERVICE INFORMATION



Warranty Service:  Please go to the support and service section on our website at www.bkprecision.com to obtain a RMA #. Return the product in the original packaging with proof of purchase to the address below.  Clearly state on the RMA the performance problem and return any leads, probes, connectors and accessories that you are using with the device.

Non-Warranty Service:  Please go to the support and service section on our website at www.bkprecision.com to obtain a RMA #. Return the product in the original packaging to the address below. Clearly state on the RMA the performance problem and return any leads, probes, connectors and accessories that you are using with the device. Customers not on an open account must include payment in the form of a money order or credit card. For the most current repair charges please refer to the service and support section on our website.



Return all merchandise to B&K Precision Corp. with prepaid shipping. The flat-rate repair charge for Non-Warranty Service does not include return shipping. Return shipping to locations in North America is included for Warranty Service. For overnight shipments and non-North American shipping fees please contact B&K Precision Corp.



B&K Precision Corp.

22820 Savi Ranch Parkway

Yorba Linda, CA 92887

www.bkprecision.com

714-921-9095



Include with the returned instrument your complete return shipping address, contact name, phone number and description of problem.

[bookmark: _Toc339535860][bookmark: _Toc418680852]LIMITED THREE-YEAR WARRANTY



B&K Precision Corp. warrants to the original purchaser that its products and the component parts thereof, will be free from defects in workmanship and materials for a period of three years from date of purchase.



B&K Precision Corp. will, without charge, repair or replace, at its option, defective product or component parts. Returned product must be accompanied by proof of the purchase date in the form of a sales receipt.



To help us better serve you, please complete the warranty registration for your new instrument via our website www.bkprecision.com



Exclusions: This warranty does not apply in the event of misuse or abuse of the product or as a result of unauthorized alterations or repairs. The warranty is void if the serial number is altered, defaced or removed.



B&K Precision Corp. shall not be liable for any consequential damages, including without limitation damages resulting from loss of use. Some states do not allow limitations of incidental or consequential damages. So the above limitation or exclusion may not apply to you.



This warranty gives you specific rights and you may have other rights, which vary from state-to-state.



B&K Precision Corp.

22820 Savi Ranch Parkway

Yorba Linda, CA 92887

www.bkprecision.com

714-921-9095
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22820 Savi Ranch Parkway

Yorba Linda, CA  92887

www.bkprecision.com





© 20154 B&K Precision Corp.

































	



Printed in China						  		v050615042215





	





image2.jpeg

BKX CISIOIN 9130B Triple Output Programmable DC Power Supply

—

/) 1 /2> /3> Esc SE ) /\
“® DD @@ >

ower

—

L) D) @ N







image82.jpeg

BK PRECISION






image3.png

AWARNING






image4.png

AWARNING






image5.png

ACAUTION






image6.emf



image7.emf



image8.emf



image9.emf



image10.emf



image11.emf



image12.emf



image13.emf



image14.emf



image15.emf



image16.emf



image17.emf



image18.emf



image19.emf



image20.emf



image21.emf



image22.png

‘ 28mm |

15 mm

255mm

s82mm

Rear View of 91308

2165mm
T
To8smm
200000 b (OO0
°|0000[O O
olocooloolv | 000
A e WY WY L W
265 mm
FrontView of 9130 Series
28mm
115mm
L M L
Rear View of 9131B & 91328







image23.png

3766 mm

HHHHHHHHHH

Akl

/

Side View of 91308

445 mm

} 1088 mm

]

0aoooooono

Side View of 9131B & 91328






image24.png







image25.png

O (@]







image26.png







image27.png

@f[ommmm|@

|

p—-
C—C—
C—rC——1

@ -

E}=

——cC— g
—rCcr—







image28.png

shift T — OVP Menu
SloBo®|e

LLLLL

51066 O|@ e

A

D,

\V






image29.emf



image30.emf



image31.emf



image32.emf



image33.emf



image34.emf



image35.emf



image36.emf



image37.png







image38.png







image39.emf



image40.emf



image41.emf



image42.emf



image43.emf



image44.png







image45.png







image46.png







image47.png







image48.png







image49.png







image50.png







image51.png







image52.png







image53.png

AWARNING







image54.jpeg

any






image55.jpeg

any






image55.png







image56.png







image57.png

25, 0000000068
s~ 0000000088







image58.png

B I D 'E; e 1 . 1 ;:-]

Inita..

E; can E; WE + =1







image59.png

<OFF:

<OFF:

<FF>







image60.png

Local

= @






image61.png







image62.emf

1




image63.emf

2




image64.emf

3




image65.emf



image66.png







image67.png

olo"
ol







image68.png

‘&'o’

O
o







image69.png







image70.png







image71.png







image72.png







image73.png







image74.png







image75.png

—CHl— —CH2—— ——CH3—

T

+ S+ S--F 485+ 5 -F 456 5--F







image76.png

+ 8+ S =L + 5+ 5--L +s+5-- L






image1.jpeg







image77.wmf



image79.wmf



image78.png







image79.png

QUESINST EVEN ENAB

CcVv 0 CcVv >
CcC 1 CC >
EN
EN
EN
N OR
N
S
EN
ov ov ov >
KN
EN
EN
N
EN
EN
Query status register (CH1)
QUESINST EVEN ENAB
CcVv 0 CcVv >
CcC 1 CC >
2 OR
EN
EN
EN
N
KN
EN
ov ov ov >
EN
EN
N
N
EN
EN
Query status register (CH2)
QUESINST EVEN ENAB
CcVv 0 CcVv >
CcC 1 CC >
EN
N
-> OR
EN
EN
KN
EN
ov ov ov >
EN
EN
EN
KN
EN
N

QUESINST EVEN ENAB

INST1 | INST1 | INST1
INST2 | INST2 | INST2
INST3 | INST3 | INST3

Query status register







image80.png

Queysists regstr (CHO)
OPERINST EvEN BwaBle

R T
oo {ov 3
Em
>
>
>
>
3
e O
et Evel Envele orernsT_even evaie
TGOS 5
e weTT ST RTT >
e meTy heTz >
5| e s et >
> >
> >
E3 £3
> 3
Oy
Ohermer SvEN B J——
i
o o ov >
Em
>
>
>
>
£
G ey

con even enss

o

L e

wt»ww‘wt»wwwt»ww;

¢
i







image81.png

OPER EVEN ENAB

9
—» | ISUM | ISUM | ISUM | >
> OR
9
9
9
9
9
Operation register
STAND EVEN ENAB
OPC | OPC | OPC >
9
DYE | DYE DYE > OR
DDE | DDE DDE >
EXE | EXE EXE >
CME |CME |CME | >
9
PON | PON PON >

Standard event register
Error queue

Output buffer

STATE EVEN ENAB

VVYVVY Y

9

9
EAV EAV EAV 2>
QUES | QUES | QUES | =
MAV MAV MAV 2>
ESB ESB ESB 2>
RQS RQS RQS >
OPER | OPER | OPER | 2

OR

Status register







