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Safety

The following general safety precautions must be observed during all phases of operation of this instrument.
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument. B&K Precision assumes no liability for
the customer’s failure to comply with these requirements.

Verify that all safety precautions are taken. Note the instrument's external markings described under "Safety
Symbols".

This product is a Safety Class 1 instrument, which means it is provided with a protective earth terminal. To
minimize shock hazard, the instrument chassis and cover must be connected to an electrical ground. The
instrument must be connected to the AC line power through a grounded power cable, with the ground wire
firmly connected to an electrical ground (safety ground) at the power outlet. Note: Any interruption of the
protective (grounding) conductor or disconnection of the protective earth terminal will cause a potential shock
hazard that could result in personal injury.

DO NOT OPERATE THE INSTRUMENT IN AN EXPLOSIVE ATMOSPHERE OR IN THE PRESENCE OF
FUMES OR FLAMMABLE GASES.

KEEP AWAY FROM LIVE CIRCUITS.

Operating personnel must not remove instrument covers. Component replacement and internal adjustments
must be made only by qualified service personnel. Do not replace components with the power cable
connected. Under certain conditions, dangerous voltages may exist even with the power cable removed. To
avoid injuries always disconnect power, discharge circuits and capacitors, and remove external voltage
sources before touching components.

DO NOT SERVICE OR ADJUST ALONE.

Do not try to perform internal service or adjustment unless another person capable of rendering first aid and
resuscitation is present.

Safety Symbols

Note the instrument's external markings as follows:

Direct current

Alternating current

Both direct and alternating current

Protective earth (ground) terminal

Caution (refer to accompanying documents)

>® d

The WARNING sign denotes a hazard. It calls attention to a procedure, practice,
WARNING or the like which, if not correctly performed or adhered to, could result in

personal injury. Do not proceed beyond a WARNING sign until the indicated
conditions are fully understood and met.

The CAUTION sign denotes a hazard. It calls attention to an operating
procedure, or the like, which, if not correctly performed or adhered to, could
CAUTION | | resultin damage to or destruction of part or all of the product. Do not proceed
beyond a CAUTION sign until the indicated conditions are fully understood and
met.
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Button Function(s)

| 16-character display shows voltage and current measurements.

Rotary knob. Turn to adjust a setting value. Press in to toggle between setting the
currently-selected mode's value and reading the voltage and current, as shown in
the above picture.

Power switch to turn the instrument on or off.

Numeric keypad:
Numeric entry keys.
Secondary key functions.

Keypad:
Enable/disable input.
Set up the current, voltage, power, and resistance modes.
Scroll through menus and options.

Input terminals. Depending on the model, you will have different types and
numbers of input terminals.

Models 8500/8502 come with one plus and one minus terminal

Models 8510/8512 come with two positive and two negative terminals however
each terminal is able to sink the maximum current supported by the instrument.
Thus, it is not necessary to double up on the wires when sinking a high current
unless you wish to.

Models 8514/8518 also come with two positive and two negative terminals however
it is required to double up on the wires when sinking a current exceeding 120A.
Models 852x come with a screw terminal block to connect the wires

B E

[]
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Lvl

Menu item

Function

better voltage and/or current resolution. Press
Shift + 2 or Shift + v to toggle resolutions.

OFF

Current and voltage measurement resolution are fixed.

REMOTE SENSE

See the Remote sense section.

ON

Remote sensing is on.

OFF

Remote sensing is off.

ADC UPDATE RATE

Set the rate at which the display is updated.

HIGH

LOW
TRIGGER SOURCE How the instrument is triggered.
IMMEDIATE Triggered from the Shift + Trigger key.
e T i ne fonger han S m)a
BUS Triggered from a serial bus command.

CONNECT MODE

MAXTIPLEXING

Not supported with this hardware. (Should actually say
"multiplexing".)

SEPARATE

BAUDRATE SET

Set the serial bus connection speed.

4800

9600

19200

38400

COMM. PARITY SET

Serial connection parity.

NONE

EVEN

ODD

N QW WINWWWIWINIW| W NW WO  WON®WWINW WM W

ADDRESS SET

Set the instrument's address. Must be an integer
between 0x00 and OxFE inclusive.

Set the instrument's password to 1 - 4 digits. Press the
Enter key without any data entry to remove the

2 KEY LOCK SET password. If you accidentally locked the keyboard,
follow instructions at the end of this manual, chapter “in
case of trouble” to unlock the keypads.

2 EXIT Return to prior menu level.

1 | SYSTEM SET
Set the maximum allowed current. Exceeding this

2 MAX CURRENT SET value will cause the load to shut off. This value also
becomes the maximum current you can set.

2 MAX POWER SET Set the maximum allowed power. Exceeding this value
will cause the load to shut off. This value also becomes

8500 DC Load Series Version: 060313
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Lvl Menu item Function
the maximum power you can set.
Set the maximum allowed voltage. Exceeding this

2 MAX VOLTAGE SET value will cause the load to shut off. This value also
becomes the maximum voltage you can set.

> VOLTAGE ON SET Used to set an ON voltage threshold. See the Voltage

threshold section. Default: 0.00 V

VOLTAGE OFF SET

Used to set an OFF voltage threshold. See the
Voltage threshold section. Default: 0.00 V

EXIT Return to prior menu level.
LIST SET Lists are programmed sequences of load values.

MODE SET
FIXED MODE Load characteristics set by front panel.
LIST MODE IToad chargcteristics are dynamic and controlled by a

list stored in memory.

CALL LIST FILE Recall an existing list from nonvolatile memory.
RECALL N N is list number.

EDIT LIST FILE Note that each list file has four lists, one for each

operation mode (CC, CV, CW, CR).

CURRENT LIST

ONCE List is executed once per trigger.

REPEAT List is repeatedly executed after the trigger is received.
VOLTAGE LIST

ONCE List is executed once per trigger.

REPEAT List is repeatedly executed after the trigger is received.
POWER LIST

ONCE List is executed once per trigger.

REPEAT List is repeatedly executed after the trigger is received.
RESISTANCE LIST

ONCE List is executed once per trigger.

REPEAT List is repeatedly executed after the trigger is received.

CALL TEST FILE Recalls a stored test file (see Test files section).

RECALL N N is file number.

NWINARPOPRPRORPRPORPR[WOI N WOIN W WIND=2IND DN

EDIT TEST FILE

See Test files section for more details.

Set how the nonvolatile memory is partitioned to store

2 LIST STORE MODE lists. You can choose between numerous short lists or
fewer longer lists.
3 8 X120 STEPS
3 4 X 250 STEPS
3 2 X500 STEPS
3 1 X 1000 STEPS
2 EXIT Return to prior menu level.
1 | LOAD ON TIMER Enable a timed load.
8500 DC Load Series Version: 060313

Page 14 of 77


https://www.manualsplus.com/

Lvl Menu item Function
2 TIMER STATE

When the load timer is enabled by this menu element,

3 ON the load is turned on when the On/Off key is pressed.
After the set time period has elapsed, the load is turned
off.

3 OFF When the load is turned on via the On/Off key, the load
stays ON indefinitely.

5 TIMER SET grc]et the time period from 1 to 60000 s for the load to be

2 EXIT Return to prior menu level.

1 | EXIT Return to standard display.

8500 DC Load Series Version: 060313 Page 15 of 77
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The slew rate for each DC load varies from model to model. The variations are also dependent on
the different regions measured for each individual load. In general, the slew rate for low current
transitions, say 0 to 0.5 A, is significantly lower than slew rate for current transitions from 30 to 70 A.
The provided table below indicates measured slew rates based on the maximum range of current
transition of the models are capable of. For example, model 8500's slew rate would be measured
with current transition from 0 A to 30 A.

Note: The graph below illustrates slew rate measurements. In general, the indicated slew rates in
the table below are measured based on the maximum current range each model is able to handle.
Between the 10% and 90% region, the slew rate can be measured by observing the steepest slope
portion. The indicated measured time would be used to calculate the slew rate. Hence, the slew
rate calculation is simply (rated max. current— 0 A) / T, where T is the measured time from 10% to
90% region and rated max. current is the specified maximum current of each load.

Voltage,
Current, or
Resistance

Change

F 3
Slew Rate 4/
100% fmm = = e

10%

0%

Actual Time

As a reference, below is a table of slew rates for their respective models:
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Model Slew rate
8500 0.5A/usS
8502 0.5A/uS
8510 1A/uS
8512 0.5A/usS
8514 1A/ uS
8518 1A/uS
8520 1A/uS
8522 1A/uS
8524 1A/uS
8526 1A/uS

8500 DC Load Series

Version: 060313
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R-set Configure the instrument for constant resistance mode.
Recall Recall instrument state from non-volatile memory.

Remote sensing Allows the instrument to measure the load power properly in case of large
currents by sensing the voltage at the source, rather than at the
instrument's terminals. This removes the effect of the resistance of long

leads.
S-Tran Set parameters (A, B, and transition times) for transient mode.
Shift Shift key, which allows access to the functions written beneath the
number keys.
Short Toggles between normal operation and a low resistance short.
Store Allows the user to save the instrument state in non-volatile memory.
Test file A sequence of different test modes used for automated testing.
Tran Set to transient condition.

Transient condition See Condition.

Trigger The key that causes an immediate trigger.

V-set Configure the instrument for constant voltage mode.

VFD Vacuum fluorescent display, the technology used for the instrument's
display.

8500 DC Load Series Version: 060313 Page 24 of 77
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Models 8510, 8512, 8514 & 8518

Dimension :429mmW x88.2mm H x 354.6mm D
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Models 8524 & 8526

Unit (mm)
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Trigger

o 1 2 3{4} 5 ,
i<— List count=1 —>§<— List count=2 —

List sequence

This list is characterized by the following current/duration pairs

Current, A Duration, ms Between times
3 1000 0and 1
0 800 1and 2
2 500 2and 3
0 300 3and 4
6 500 4and 5

This list has 5 steps, located at the transitions 1 through 5. The first duration, 1000 ms, occurs after
the triggered event. Subsequent durations are from the previous transition to the current transition.

Here are the keystrokes to set up this list:

Keys Display

Shift + Menu

v

Enter :MODE SET|

Enter Select mode. This will cause the annunciator to turn on.

Enter :MODE SET|

v v :EDIT LIST FILE

Enter

Enter Select i3I

Enter How many steps this list has. Enter the number 5.

5 Enter Set the current for the first step. Enter 3.

3 Enter Set the duration for the first step. Enter 1000.

1000 Enter Repeat the current and duration entry for the following 4 steps.

Enter The 1 is underlined, indicating you can enter a
number to specify the "file" (i.e., block of EEPROM) to store this list to.
Choose a number via the keypad or the knob. You can choose any
number between 1-8.

Enter

8500 DC Load Series Version: 060313 Page 39 of 77
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Keys

Display

Enter

INEEEELY We want the minimum voltage read back to be at least 4.4
V.

4.4 Enter

WV ENREY The maximum value we'll allow is 4.6 V.

4.6 Enter

This delay time is how long to wait before making the
readback measurement. If you set it to 25.5 seconds, the test will halt at
this point, requiring you to press Shift + Trigger to continue the test. We'll
use 1 second.

1 Enter

SN BINA VSN We're being prompted for the mode to use for the
next step. We'll again use constant current, so we'll press Enter (this step
will also be a short, so the mode doesn't really matter).

Enter

SIS NIy We'll set the current to 2.5 A, which is the maximum
current we've allowed for this test..

2.5 Enter

Slgleliyleldall We select short on and then press Enter.

v Enter

RFS7.X @ We want to readback the current, so we press Enter.

Enter

VIR K LY Our minimum value is 2.0 A.

2 Enter

WY EENIE We choose 2.5 A as the maximum value.

2.5 Enter

I W VORI \We'll wait 2 seconds for the maximum current.

2 Enter

S1EOLLMISIM M=% The 1 is underlined, meaning you can choose
which test file number to store this test to. You can choose any number
between 1-8. Here, we will use 1, so just press Enter.

Enter

EDIT TEST FILE

Esc Esc

Exit the menu. The normal display is shown (V and A).

The test file has been created and saved in file position 1. Now we will run the test on the device.

Keys Display

Shift + Menu :CONFIG

vV :LIST SE

Enter :MODE SET|

VvV :CALL TEST FILE

Enter o7\ H M| We're being prompted for which file number to recall. Since
we saved to file number 1, we just press Enter.

Enter o \NEN I WHIRS The test file is now loaded, so we return to the normal
display.

Esc Esc Exit the menu. The normal display is show (V and A).

Shift I-set WSl |-kl We've entered automatic testing mode. The display
is showing which test file we're using.

Shift Trigger This starts the test. You'll see the values sequentially displayed. Then
you'll either see [ or XYIMJ. You can press Shift Trigger again for
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if 1 % 10 == 0 and 1 != O:
print
print header,
if i % 5 == 0:
print won ,
s = "%02x" % ord(bytes[i])
if s == "00":
s = chr(250) *2
print s,
print

def CalculateChecksum(cmd) :

assert ((len(cmd) == length packet - 1) or (len(cmd) ==
length packet))

checksum = 0

for 1 in xrange (length packet - 1):

checksum += ord(cmd[1i])

checksum %= 256
return checksum

def main () :
port = 3 # COM4 for my computer
baudrate = 38400

sp = serial.Serial (port, baudrate) # Open a serial connection
# Construct a set to remote command
cmd = chr(0Oxaa) + chr(0x00) + chr (0x20) # First three bytes

cmd += chr (0x01) + chr(0x00)* (length packet - 1 - 4)
cmd += chr (CalculateChecksum(cmd) )
assert (len(cmd) == length packet)

# Send command to DC load
sp.write (cmd)

print "Set to remote command:"
DumpCommand (cmd)

# Get response from DC load

response = sp.read(length packet)
assert (len(response) == length packet)
print "Response:"

DumpCommand (response)

main ()

The first three lines of the main () function set up a serial port to talk to. The next five lines construct
the string that we will send to the DC load. The chr() function creates a single character that has
the ASCII value of the argument. The + symbols allow strings to be concatenated. The expression
chr(0)*a number creates a string of ASCIl 0x00 characters whose length is a number.. The last
character is the checksum of the previous 25 characters, calculated for us by the
CalculateChecksum() function.

When a command is sent to the instrument, you must always request for return data, which will
always be another 26 bytes. This is also dumped to the screen.

8500 DC Load Series Version: 060313 Page 49 of 77


https://www.manualsplus.com/

You can download a complete python program along with detailed documentation from our website
at www.bkprecision.com

Here are the printed results when the above script is ran:

Set to remote command:

aa -+ 20 01
cb
Response:
aa -+ 12 80
3c

The - characters represent the bytes with a value of 0x00. This makes it easier to see the nonzero
bytes in the string.

The first byte of a command is always 0xaa and the second byte is the address of the DC load. The
address should be set to 0. The third byte identifies the command "set to remote" and the fourth
byte is a 1, which means enable remote mode. If the fourth byte was 0, this command would set the
DC load to local mode.

The third byte of the response string is 0x12, which means this is a packet that gives the status of
the last command sent. The fourth byte is 0x80, which means the command completed
successfully.

On the DC load, you should see the Rmt annunciator turned on immediately after running the script.
You will also see the Link annunciator light up while communications are going on, then blink out
after a few seconds.

Press Shift + Local to set the DC load back to local mode.
We've learned two key things about the DC load:
1. Commands are always sent as 26 byte packets.

2. For any command you send to the DC load, you must also request the return of a 26 byte
packet. This returned packet will either be a status packet or an information packet
containing data you requested -- for example, the power level currently set.

Get in the habit of looking at the LEDs on the IT-E131 or IT-E132 interfaces. Every command you
send to the DC load should result in both the RX and TX LEDs blinking once. If this does not
happen, something is wrong with the code, interface, or instrument.
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Command Group

Byte

Action

List operations

O0x3A

Select the list operation (CC/CV/CW/CR)

0x3B

Read the list operation (CC/CV/CW/CR)

0x3C

Set how lists repeat (ONCE or REPEAT)

0x3D

Read how lists repeat

Ox3E

Set the number of list steps

0x3F

Read the number of list steps

0x40

Set one of the step's current and time values

0x41

Read one of the step's current and time values

0x42

Set one of the step's voltage and time values

0x43

Read one of the step's voltage and time values

Ox44

Set one of the step's power and time values

0x45

Read one of the step's power and time values

0x46

Set one of the step's resistance and time values

0x47

Read one of the step's resistance and time values

0x48

Set the list file name

0x49

Read the list file name

Ox4A

Set the memory partitioning for storing lists

0x4B

Read the memory partitioning for storing list steps

0x4C

Store the list file

0x4D

Recall the list file

Battery testing

Ox4E

Set minimum voltage in battery testing

Ox4F

Read minimum voltage in battery testing

LOAD ON

0x50

Set timer value of for LOAD ON

0x51

Read timer value for LOAD ON

0x52

Disable/enable timer for LOAD ON

0x53

Read timer state for LOAD ON

Address

0x54

Set communication address

LOCAL

0x55

Enable/disable LOCAL control

Remote sensing

0x56

Enable/disable remote sensing

0x57

Read the state of remote sensing

0x58

Select trigger source

Triggering 0x59 |Read trigger source
O0x5A | Trigger the electronic load
Store/Recall 0x5B | Store DC Load's settings
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Most significant two bytes, least significant byte Higher low byte

Most significant two bytes, most significant byte Higher high byte
As an example, for the integer 0x23A749F5, we'd have
1st byte O0xF5 Lower low byte
2nd byte 0x49 Lower high byte
3rd byte 0xA7 Higher low byte
4th byte 0x23 Higher high byte
0x12 Indicates a return packet for a command sent to the DC Load
Byte
offset Meaning
3 Status byte (i.e., status of last command sent to DC Load).
4-24 Reserved

Below is a table of all possible status byte values and their corresponding indication.

0x90 Checksum incorrect

OxAO Parameter incorrect

0xBO Unrecognized command
0xCO Invalid command
0x80 Command was successful

0x20 Setthe DC Load to remote operation

Byte

offset Meaning
3 0 means front panel operation.

1 means remote operation.
4-24 Reserved
0x21 Turn the load ON or OFF

Byte

offset Meaning
3 0 is OFF.

1is ON.

4-24 Reserved

0x22 Set the maximum voltage allowed

Byte
offset Meaning
3 Lower low byte of maximum voltage. 1 represents 1 mV.
4 Lower high byte of maximum voltage.
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Byte
offset Meaning

5 Upper low byte of maximum voltage.

6 Upper high byte of maximum voltage.

7-24 Reserved

Example: Suppose you want to set the maximum voltage to 16.23V. Since 1 represents 1mV,
therefore 16.23V translates to 16,230 in decimal. With 4 bytes in Hex, that would be 0x0003F66.
Since the bytes are ordered in little-endian format, 0x66 would be the 3™ byte, 0x3F the 4™ byte,

0x00 as 5" byte, and 0x00 as the 6™ byte.

0x23 Read the maximum voltage allowed

Byte

offset Meaning
3 Lower low byte of maximum voltage. 1 represents 1 mV.
4 Lower high byte of maximum voltage.
5 Upper low byte of maximum voltage.

6 Upper high byte of maximum voltage.

7-24 Reserved

0x24 Set the maximum current allowed

Byte
offset Meaning
3 Lower low byte of maximum current. 1 represents 0.1 mA.
4 Lower high byte of maximum current.
5 Upper low byte of maximum current.
6 Upper high byte of maximum current.

7-24 Reserved

Example: Suppose you want to set the maximum current to 3.12A. Since 1 represents 0.1mA,
3.12A translates to 31,200 in decimal. With 4 bytes in Hex, that would be 0x000079EQ. Since the
bytes are ordered in little-endian format, 0XEO would be the 3™ byte, 0x79 the 4" byte, 0x00 as 5"

byte, and 0x00 as the 6" byte.

0x25 Read the maximum current allowed

Byte
offset Meaning
3 Lower low byte of maximum current. 1 represents 0.1 mA.
4 Lower high byte of maximum current.
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Byte

offset Meaning
5 Upper low byte of maximum current.
6 Upper high byte of maximum current.

7-24 Reserved

0x26 Set the maximum power allowed

Byte
offset Meaning
3 Lower low byte of maximum power. 1 represents 1 mW.
4 Lower high byte of maximum power.
5 Upper low byte of maximum power.
6 Upper high byte of maximum power.

7-24 Reserved

Example: Suppose you want to set the maximum power to 213.45W. Since 1 represents 1mW,
213.45W translates to 213,450 in decimal. With 4 bytes in Hex, that would be 0x000341CA. Since
the bytes are ordered in little-endian format, 0OXCA would be the 3™ byte, 0x41 the4" byte, 0x03 as 5"

byte, and 0x00 as the 6" byte.

0x27 Read the maximum power allowed

Byte
offset Meaning
3 Lower low byte of maximum power. 1 represents 1 mW.
4 Lower high byte of maximum power.
5 Upper low byte of maximum power.
6 Upper high byte of maximum power.

7-24 Reserved

0x28 Set CC, CV, CW, or CR mode

Byte
offset Meaning
3 Mode:
0is CC
1is CV
2is CW
3is CR

4-24 Reserved

0x29 Read the mode being used (CC, CV, CW, or CR)
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Byte
offset Meaning
3 Mode:
OisCC
1is CV
2is CW
3isCR
4-24 | Reserved
0x2A Set CC mode current
Byte
offset Meaning
3 Lower low byte of current. 1 represents 0.1 mA.
4 Lower high byte of current.
5 Upper low byte of current.
6 Upper high byte of current.
7-24 Reserved
0x2B Read CC mode current
Byte
offset Meaning
3 Lower low byte of current. 1 represents 0.1 mA.
4 Lower high byte of current.
5 Upper low byte of current.
6 Upper high byte of current.
7-24 | Reserved
0x2C Set CV mode voltage
Byte
offset Meaning
3 Lower low byte of voltage. 1 represents 1 mV.
4 Lower high byte of voltage.
5 Upper low byte of voltage.
6 Upper high byte of voltage.
7-24 Reserved
0x2D Read CV mode voltage
Byte
offset Meaning
3 Lower low byte of voltage. 1 represents 1 mV.
8500 DC Load Series Version: 060313

Page 57 of 77


https://www.manualsplus.com/

Byte

offset Meaning
4 Lower high byte of voltage.
5 Upper low byte of voltage.
6 Upper high byte of voltage.

7-24 Reserved

Ox2E Set CW mode power

Byte

offset Meaning
3 Lower low byte of power. 1 represents 1 mW.
4 Lower high byte of power.
5 Upper low byte of power.
6 Upper high byte of power.

7-24 Reserved

0x2F Read CW mode power

Byte

offset Meaning
3 Lower low byte of power. 1 represents 1 mW.
4 Lower high byte of power.
5 Upper low byte of power.
6 Upper high byte of power.

7-24 Reserved

0x30 Set CR mode resistance

Byte
offset Meaning
3 Lower low byte of resistance. 1 represents 1 mQ.
4 Lower high byte of resistance.
5 Upper low byte of resistance.
6 Upper high byte of resistance.
7-24 Reserved
0x31 Read CR mode resistance
Byte
offset Meaning
3 Lower low byte of resistance. 1 represents 1 mQ.
4 Lower high byte of resistance.
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Byte

offset Meaning
5 Upper low byte of resistance.
6 Upper high byte of resistance.
7-24 | Reserved
0x32 Set CC mode transient current and timing
Byte
offset Meaning
3to 6 |Value A of current in units of 0.1 mA. Little-endian 4 byte number.
7108 |Time for A current in units of 0.1 ms. Little-endian 2 byte number.
9to 12 |Value B of current in units of 0.1 mA. Little-endian 4 byte number.
13 to 14 | Time for B current in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 | Reserved
0x33 Read CC mode transient parameters
Byte
offset Meaning
3to6 |Value A of current in units of 0.1 mA. Little-endian 4 byte number.
7108 |Time for A current in units of 0.1 ms. Little-endian 2 byte number.
9to 12 |Value B of current in units of 0.1 mA. Little-endian 4 byte number.
13 to 14 |Time for B current in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 | Reserved
0x34 Set CV mode transient voltage and timing
Byte
offset Meaning
3to6 |Value A of voltage in units of 1 mV. Little-endian 4 byte number.
7108 |Time for A voltage in units of 0.1 ms. Little-endian 2 byte number.
9to 12 |Value B of voltage in units of 1 mV. Little-endian 4 byte number.
13 to 14 | Time for B voltage in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
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Byte

offset Meaning
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 |Reserved
0x35 Read CV mode transient parameters
Byte
offset Meaning
3to6 |Value A of voltage in units of 1 mV. Little-endian 4 byte number.
710 8 |Time for A voltage in units of 0.1 ms. Little-endian 2 byte number.
91to 12 |Value B of voltage in units of 1 mV. Little-endian 4 byte number.
13 to 14 |Time for B voltage in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 | Reserved
0x36 Set CW mode transient power and timing
Byte
offset Meaning
3to 6 |Value A of power in units of 1 mW. Little-endian 4 byte number.
7to 8 |Time for A power in units of 0.1 ms. Little-endian 2 byte number.
9to 12 |Value B of power in units of 1 mW. Little-endian 4 byte number.
13 to 14 | Time for B power in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2is TOGGLED
16-24 |Reserved
0x37 Read CW mode transient parameters
Byte
offset Meaning
3to6 |Value A of power in units of 1 mW. Little-endian 4 byte number.
7108 |Time for A power in units of 0.1 ms. Little-endian 2 byte number.
91to 12 |Value B of power in units of 1 mW. Little-endian 4 byte number.
13 to 14 |Time for B power in units of 0.1 ms. Little-endian 2 byte number.
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Byte

offset Meaning
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 |Reserved

0x38 Set CR mode transient resistance and timing

Byte
offset Meaning
3to6 |Value A of resistance in units of 1 mQ. Little-endian 4 byte number.
7108 |Time for A resistance in units of 0.1 ms. Little-endian 2 byte number.
9to 12 |Value B of resistance in units of 1 mQ. Little-endian 4 byte number.
13 to 14 |Time for B resistance in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 |Reserved

0x39 Read CR mode transient parameters

Byte
offset Meaning
3to6 |Value A of resistance in units of 1 mQ. Little-endian 4 byte number.
7108 |Time for A resistance in units of 0.1 ms. Little-endian 2 byte number.
9to 12 |Value B of resistance in units of 1 mQ. Little-endian 4 byte number.
13 to 14 |Time for B resistance in units of 0.1 ms. Little-endian 2 byte number.
15 Transient operation:
0 is CONTINUOUS
1is PULSE
2 is TOGGLED
16-24 | Reserved
0x3A Select the list operation (CC/CV/CW/CR)
Byte
offset Meaning
3 List operation mode:
0 is constant current (CC)
1 is constant voltage (CV)
2 is constant power (CW)
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Byte
offset

Meaning
3 is constant resistance (CR)
4-24 Reserved
0x3B Read the list operation (CC/CV/CW/CR)
Byte
offset Meaning
3 List operation mode:
0 is constant current (CC)
1 is constant voltage (CV)
2 is constant power (CW)
3 is constant resistance (CR)
4-24 Reserved

0x3C Set how lists repeat (ONCE or REPEAT)

Byte
offset Meaning
3 How lists repeat:
0 is ONCE
1is REPEAT
4-24 Reserved
0x3D Read how lists repeat (ONCE or REPEAT)
Byte
offset Meaning
3 How lists repeat:
0 is ONCE
1is REPEAT
4-24 Reserved
Ox3E Set the number of list steps
Byte
offset Meaning
3to4 |2 byte little-endian integer for number of steps
5-24 Reserved
O0x3F Read the number of list steps
Byte
offset Meaning
3to4 |2 byte little-endian integer for number of steps
5-24 Reserved
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0x40 Set one of the step's current and time values

Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5t0 8 |4 byte little-endian integer specifying the current in units of 0.1 mA
910 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
0x41 Read one of the step's current and time values
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5108 |4 byte little-endian integer specifying the current in units of 0.1 mA
91to 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
0x42 Set one of the step's voltage and time values
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
510 8 |4 byte little-endian integer specifying the voltage in units of 1 mV
9to 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
0x43 Read one of the step's voltage and time values
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5t0 8 |4 byte little-endian integer specifying the voltage in units of 1 mV
91to 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
0x44 Set one of the step's power and time values
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5t0 8 |4 byte little-endian integer specifying the power in units of 1 mW
910 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
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0x45 Read one of the step’s power and time values

0x4

0x4

Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5t0 8 |4 byte little-endian integer specifying the power in units of 1 mW
910 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
6 Setone of the step's resistance and time values
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5to8 |4 byte little-endian integer specifying the resistance in units of 1 mQ
910 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 |Reserved
7 Read one of the step's resistance and time values
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying which step number in the list
5to 8 |4 byte little-endian integer specifying the resistance in units of 1 mQ
9to 10 |2 byte little-endian integer specifying the step timing in units of 0.1 ms
11-24 | Reserved
0x48 Set the list file name
Byte
offset Meaning
3to 12 |List file name (ASCII characters)
13-24 |Reserved
0x49 Read the list file name
Byte
offset Meaning
3to 12 |List file name (ASCII characters)
13-24 |Reserved

0x4A Set the memory partitioning for storing lists
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Byte

offset Meaning
3 Partition scheme:
1 means 1 file of 1000 list steps
2 means 2 files of 500 list steps
4 means 4 files of 250 list steps
8 means 8 files of 120 list steps
4-24 | Reserved
0x4B Read the memory partitioning for storing list steps
Byte
offset Meaning
3 Partition scheme:
1 means 1 file of 1000 list steps
2 means 2 files of 500 list steps
4 means 4 files of 250 list steps
8 means 8 files of 120 list steps
4-24 | Reserved
0x4C Save the list file
Byte
offset Meaning
3 Storage location, a one byte integer from 1 to 8. This number must be
consistent with the number of list files allowed as set by the 0x4A command.
4-24 Reserved
0x4D Recall the list file
Byte
offset Meaning
3 Storage location, a one byte integer from 1 to 8.
4-24 Reserved
Ox4E Set minimum voltage in battery testing
Byte
offset Meaning
3to 6 |4 byte little-endian integer specifying the minimum voltage in units of 1 mV
7-24 Reserved
O0x4F Read minimum voltage in battery testing
Byte
offset Meaning
3to 6 |4 byte little-endian integer specifying the minimum voltage in units of 1 mV
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Byte
offset Meaning
7-24 Reserved
0x50 Set timer value of for LOAD ON
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying the time in units of 1 second
5-24 Reserved
0x51 Read timer value for LOAD ON
Byte
offset Meaning
3to4 |2 byte little-endian integer specifying the time in units of 1 second
5-24 Reserved
0x52 Disable/enable timer for LOAD ON
Byte
offset Meaning
3 0 is disable timer
1 is enable timer
4-24 Reserved
0x53 Read timer state for LOAD ON
Byte
offset Meaning
3 0 is disable timer
1 is enable timer
4-24 Reserved
0x54 Set communication address
Byte
offset Meaning
3 2 byte little-endian integer specifying the address. Must be between 0 and
OxFE, inclusive.
4-24 Reserved
0x55 Enable/disable LOCAL control
Byte
offset Meaning
3 0 means to disable the Local key on the front panel
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Byte
offset Meaning

1 means to enable the Local key on the front panel
4-24 Reserved

0x56 Enable/disable remote sensing

Byte
offset Meaning
3 0 means to disable remote sensing

1 means to enable remote sensing
4-24 Reserved

0x57 Read the state of remote sensing

Byte
offset Meaning
3 0 means remote sensing is disabled

1 means remote sensing is enabled
4-24 Reserved

0x58 Select trigger source

Byte
offset Meaning

3 Trigger:

0 means immediate trigger (i.e., triggered from the front panel)
1 means external trigger from the rear panel connector

2 means a bus (software) trigger (the 0x5A command)

4-24 Reserved

0x59 Read trigger source

Byte
offset Meaning

3 Trigger:

0 means immediate trigger (i.e., triggered from the front panel)
1 means external trigger from the rear panel connector

2 means a bus (software) trigger (the 0x5A command)

4-24 Reserved

O0x5A Trigger the electronic load
Byte
offset Meaning

3-24 Reserved
0x5B Save DC Load's settings
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Byte
offset Meaning

3 Storage register, a number between 1 and 25 inclusive

4-24 Reserved

0x5C Recall DC Load's settings

Byte
offset Meaning
3 Storage register, a number between 1 and 25 inclusive

4-24 Reserved

0x5D Select FIXED/SHORT/TRAN/LIST/BATTERY function

Byte
offset Meaning

3 Function:

0 means FIXED

1 means SHORT

2 means TRANSIENT
3 means LIST

4 means BATTERY

4-24 Reserved

Ox5E Get function type (FIXED/SHORT/TRAN/LIST/BATTERY)

Byte
offset Meaning

3 Function:

0 means FIXED

1 means SHORT

2 means TRANSIENT
3 means LIST

4 means BATTERY

4-24 Reserved

Ox5F Read input voltage, current, power and relative state

Byte
offset Meaning

3to 6 |4 byte little-endian integer for terminal voltage in units of 1 mV

7 to 10 |4 byte little-endian integer for terminal current in units of 0.1 mA

11 to 14 |4 byte little-endian integer for terminal power in units of 1 mW

15 Operation state register (see bit list below)

16 to 17 |2 byte little-endian integer for demand state register (see bit list below)

18-24 |Reserved
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The operation state register's bit meanings are:

Bit

Meaning

Calculate the new demarcation coefficient

Waiting for a trigger signal

Remote control state (1 means enabled)

Output state (1 means ON)

Local key state (O means not enabled, 1 means enabled)

Remote sensing mode (1 means enabled)

LOAD ON timer is enabled

N o ok, WD~ 0O

Reserved

The demand state register's bit meanings are:

Bit Meaning
0 |Reversed voltage is at instrument's terminals (1 means yes)
1 | Over voltage (1 means yes)
2 |Over current (1 means yes)
3 | Over power (1 means yes)
4 | Over temperature (1 means yes)
5 |Not connect remote terminal
6 |Constant current
7 | Constant voltage
8 |Constant power
9 |Constant resistance
0x6A Get product's model, serial number, and firmware version
Byte
offset Meaning
3to7 |ASCIl model information
8 Low byte of firmware version number
9 High byte of firmware version number
10 to 19 |Instrument's serial number in ASCII
20-24 |Reserved

0x6B Read the bar code information
Note: the bar code information is to be interpreted as ASCII data.
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Byte
offset Meaning
3to5 |ldentity
6to7 |Sub
7t09 |Version
10to 11 |Year
12-24 | Reserved
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Q: | have configured my load and turned on the input, but nothing seems to be sinking. The current
shows 0.00 A as if nothing is happening.

A: There are 2 conditional parameters in the SYSTEM SET menu that is used for specific test
applications. These parameters can affect the control of the input depending on the applicable
conditions. To disable or operate the load under normal conditions, press Shift + 0 to access
the menu system. Go to SYSTEM SET, and press Enter. Scroll until you see VOLTAGE ON SET
and VOLTAGE OFF SET. Press Enter into each of them and set both parameters to 0.00 V. Be
sure to press Enter again after changing the value so that the changes get saved.

Q: | changed some parameter settings, but my changes don't seem to apply.

A: Every time a menu option or parameter is changed, you must press Enter to save those
changes before exiting the menu. Exiting the menu without doing this will void any changes
made.

Q: How do | get the load to display more resolution from the PV8500 software?

A: When the PV8500 is starting communication, it sets all parameters to some default values.
This includes setting the range to default (10 mV, 1 mA resolution). To operate the PV8500
software in low range where an extra digit of resolution can be used, first initialize and run the
PV8500. Once the load is connected to the software and communicating, use the software
switch at the bottom to change from PC Control to Panel Control. While the load is remained
connected, front panel operation is enabled at this point. Press Shift + 0 to go into the Menu
system, and go into Config menu. Select RANGE SELECT and set it to ON. Press Enter to save.
Now, exit the menu system by pressing Esc a few times. Press Shift + Up arrow to enable 1 mV
resolution, and Shift + Down arrow to enable 0.1 mA resolution. Once set, go back to the
PV8500 GUI soft panel and change the switch from Panel Control to PC control.
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