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SECTION 1 INSTALLATION

1 NOTICE TO USERS

Warnings and Cautions are interspersed with instructions in this manual to make you aware of the
hazards you may encounter. Warnings are used to advise you of an action or actions which may cause
harm to you, the operator. Cautions are used to advise you of an action or actions which may cause
harm to the equipment.

1.1 UNPACKING

Upon receipt of the package from the shipper, visually inspect the shipping container for any dents or
other damage. Note any such irregularities and have the shipper verify the damage. Report the
damage to the appropriate insurance authority immediately.

If no external damage has been found, then remove the instrument from the packing. Visually inspect
the casing for physical damage, i.e., dents, nicks, scratches, broken fittings, loose wires, etc. In the
event of damage, notify the factory or your nearest Trek representative. Attempts to use a damaged
instrument may cause permanent damage to the unit.
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1.2 POWER REQUIREMENTS

The 610B is equipped with a standard 3-prong plug providing a grounded chassis when the cord is
used in a grounded power receptacle.

WARNING

Make no attempt to bypass the ground prong
inthe power cable. This is a safety feature and
any attempt to negate it can result in a painful
shock to the user and/or damage to the
equipment.

Ensure that the power supply available in your area corresponds to the voltage requirements indicated
on the label at the back of the 610B. The 610B operates from a standard 110 VAC, 50 to 60 Hz power
supply without alterations.

1.3 INCOMING INSPECTION

The 610B undergoes extensive checks and adjustments at the factory and should require no initial
calibration. As part of the incoming inspection on equipment you may wish to perform a funcitonal
check.

| -2 610B Cor-a-trol



1.3.1 Tools and Equipment Required

No special tools or equipment are required to perform the functional check on the 610B.

1.3.2 Functional Check

Prior to starting the functional check, read the description on the 610B controls. This procedure is

designed to verify only the basic operation of the instrument. To perform the functional check:

WARNING

This equipment generates high voltages.
Read all instructions and warnings before pro-
ceeding. Use caution when operating the
equipment.

CAUTION

Make no attempt to bypass the ground feature
inthe power cable. This is a safety feature and
any attempt to negate it can result in a painful
shock to the user and/or damage to the
equipment.

Section | Installation



a. Plug the 610B power cord into a standard power source (see Figure 1). Do not plug in the high-
voltage cable.

&

Figure 1. Plug Cord into Power Source

b. Set the FUNCTION switch to SUPPLY (see Figure 2).

FUNCTION
SWITCH
SUPPLY

AMPLIFIER

B & o 6 9

CONTROLLER

Figure 2. FUNCTION Switch in SUPPLY Position
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c. Inthe COMMAND/OFFSET Section:
(1) Set the selector switch to the “V” position (see Figure 3).
(2) Set the range selector switch to the “0-10 KV” position (refer to Figure 3).

(38) Adijustthe potentiometer dial to zero by turning the dial fully counterclockwise (CCW). You may
need to unlock the dial by pushing up on the lever at the base of the dial (refer to Figure 3).

(4) Flip the polarity switch to the OFF position (refer to Figure 3).

LOCKING

> LEVER

0-10KV
0-2000uA

Figure 3. Set Controls in COMMAND/OFFSET Section
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d. Adjust the COMPLIANCE LEVEL potentiometer dial to “10” by turning the dial fully clockwise
(CW). You may need to unlock the control by pushing up on the lever at the base of the dial to make
this adjustment. Reset the lock when the dial is set (see Figure 4).

&
©

Figure 4. Turn Dial to 10

e. Inthe METER Section (see Figure 5):

(1) Flip the selector switch to the “V” position.
(2) Flip the range switch to the “0-10 KV” position.

0-10KV
0-2000uA

©

Figure 5. Set Controls in METER Section
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f. Flip the 610B POWER switch to the ON position (see Figure 6).

©

o o
® ©

@

Figure 6. POWER Switch in ON Position

g. Wait thirty seconds and then flip the HV switch to the ON position (see Figure 7).

ON

REMOTE

OFF

Figure 7. HV Switch in ON Position
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h. Flip the polarity switch to the “+” position (see Figure 8).

Figure 8. Poiarity Switch in *+" Position

i. Turn the COMMAND/OFFSET dial fully CW. You may need to unlock the dial to make this
adjustment. Reset the lock when the dial is set. The DPM begins reading. When the dial is
completely CW, the DPM reads +10.0 (see Figure 9).

NI )
T | ‘

@
®

@ O
® O

®
© ® - =)

i

Figure 9. Turn Dial CW
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j- Flip the polarity switch to the “—" position (see Figure 10). The DPM should read —10.0.

N\
_ T *
pi_d it orFt—-@

® ® ©
® @ ® © ©

- Figure 10. Polarity Switch to “ - " Position

k. The test is now complete. Flip the POWER switch to the OFF position.

1.4 MOUNTING

The 610B base unit may be rack installed or it can be used as a tabletop unit.

Trek offers a rack-mounting option. With the rack mount options the 610B can be mounted in a standard
19-inch rack. Installation instructions are included with the rack-mounting hardware assembily.
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SECTION Il OPERATION

2 SET UP

The 610B is ready for use upon arrival. You may control it as alocal unit or operate itin a remote mode.
Use only a grounded power source. You may use it as a tabletop unit or, with a Trek conversion kit, you
may use it rackmounted.

241 CONTROLS

The controls on the 610B are fully visible and easy to operate. The receptacles are clearly labeled.

WARNING

This equipment generates high voltage. Read
all instructions and warnings before proceed-
ing. Use caution when operating the
equipment.

Section Il Operation -1



211

Front Panel

The front panel is functionally divided into five sections (see Figure 11).

/’*’3 1/2 DIGIT DPM
/

COMPLIANCE

T POTENTIOMETER
~— POLARITY SELECTOR
FUNCTION
COMMAND/OFFSET SWITCH
POTENTIOMETER
HIGH VOLTAGE
[ LED

{ M

1

COMMAND/OFFSET -

)

o4 |

FUNCTION

d Q

L\COMPL IANCE-

/ _READOUT

MODE

RANGE
READOUT

READOUT
CURRENT
SELECTOR

. 4
OPERATION MODE7J
SELECTOR

RANGE SELECTOR FOR

VOLTAGE OR CURRENT

CURRENT SELECTOR

Figure 11.  Front Panel
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21.11 POWER and HV Switches Section

The POWER switch is a two-position switch, ON and OFF. When the POWER switch is in the ON
position, the green LED above it is illuminated indicating that power is applied to the control circuits and
the output regulator heater circuit (see Figure 12).

The HV control is a three-position switch (refer to Figure 12). In the ON position it activates the high-
voltage power suppties. The red LED illuminates when the switch is set to ON or when the unitis in the
REMOTE mode and pins 3 and 6 of the EXT. CONTROL connector are shorted, indicating that high-
voltage may be present at the HV OUT connector.

NOTE

Wait thirty seconds after activating the
POWER switch before activating the HV
switch.

HV
ON
REMOTE
OFF

Figure 12. POWER and HV Switches
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21.1.2 FUNCTION Section

There are three function controls: SUPPLY, AMPLIFIER, and CONTROLLER.

21.1.21 SUPPLY

Inthe SUPPLY position, the 610B functions as a precise, adjustable, nigh-voltage power supply with an
adjustable current limit; or as a precise, adjustable current supply with an adjustable voltage limit (see
Figure 13).

SUPPLY

AMPLIFIER

CONTROLLER

Figure 13. Switch in SUPPLY Position
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21.1.2.2 AMPLIFIER

In the AMPLIFIER mode, output voltage or output current are proportional to a voltage input signal
control applied to the 610B through a rear panel mounted connector (see Figure 14).

FUNCTION
SWITCH
SUPPLY
@ AMPLIFIER
5 CONTROLLER
) &)
Figure 14.  Switch in AMPLIFIER Position

21.1.23 CONTROLLER

In the CONTROLLER mode, the input configuration is maintained as in the amplifier mode, while the
amplifier’s input and feedback parameters are left uncommitted and available for user selection (refer

to Figure 15).

Terminals for the installation of resistor and/or capacitor elements provide the means for tailoring the
610B gain characteristics to your particular requirements.
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FUNCTION

SUPPLY

AMPLIFIER

CONTROLLER

Figure 15.  Switch in CONTROLLER Position

21.1.3 COMPLIANCE Section

There are only two controls in this section: a ten-turn potentiometer and a selector switch. An amber
LED illuminates to indicate an operation in the compliance limit range: overvoltage in the current mode;
overcurrent in the voltage mode.

OVERAGE
LED

oy €

& © m——

Figure 16. Amber LED
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2.1.1.3.1 COMPLIANCE Potentiometer

The ten-turn COMPLIANCE potentiometer is used to set the limit value of load current (I, or |,) when the
unitis in a voltage mode of operation or to set the limit value of output voltage when the 610B is in the
current mode of operation (see Figure 17). The dial has a lock at its base. To disengage the lock, push
upward, turn the dial to the desired position, and then push downward to engage the lock.

COMPLIANCE
POTENTIOMETER

Figure 17. COMPLIANCE Potentiometer

21.1.3.2 Current Limit Selector Switch

This switch determines which current, |, or 1, is to be limited when the unit is in a voltage mode (see
Figure 18). |, is the current which flows through the rear panel mounted I, terminal, while |, is the total
current flowing in the HV OUTPUT connector.

CURRENT
SELECTOR LIMIT

Figure 18. Current Limit Selector Switch
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2114 COMMAND/OFFSET Section

The COMMAND/OFFSET section has four switches and one potentiometer dial.

21.1.4.1 COMMAND/OFFSET Potentiometer

This ten-turn potentiometer dial is used o (see Figure 19):

a. Command the load voltage when the unit is used as a voltage supply.

b. Command the load current, |, or |, when the unit is used as a current supply.

c. Set the offset voltage when the unit is in the voltage amplifier or voltage controller modes.

d. Setthe offset current, |, or I, when the unit is in the current amplifier or current controller modes.

This dial has a lock at its base. To disengage the lock, push upward, turn the dial to the desired position,
and then push downward to engage the lock.

When in the current supply mode or current amplifier mode, the output currentis equal to two times the
dial setting value.

EXAMPLE:
In the |, mode:

**with the nA/KV range switch
set to

0-200 pA
full potentiometer = 200 pA

“*with the pA/KV range switch
set to

0-2000 pA
full potentiometer = 2000 pA
In the voltage mode, any value up to 1 KV can be directly selected by the potentiometer dial with the

wA/KV range switch set to “0-1KV” and any value up to 10 KV can be directly selected by the
potentiometer dial with the nA/KV range switch set to “0-10KV”.
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COMMAND/OFFSET
POTENTIOMETER

Figure 19. COMMAND/OFFSET Potentiometer

21.1.4.2 V/I Selector Switch

Select the operational mode with the “V/I” selector switch (see Figure 20). With the switch in the “V”
position, the system is in the voltage mode and the potentiometer dial commands the load voltage
when the unit is functioning as a voltage supply or sets the offset load voltage when the 610B functions
as a voltage amplifier or voltage controller. With the switch in the “I” position, the potentiometer dial
commands the load current, |, or I,, when the 610B is functioning as a current supply or sets the load
offset current when the unit is functioning in the transconductance amplifier or transconductance
controller mode.

OPERATION MODE
SELECTOR

®
) &)

Figure 20. V/l Selector Switch
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21.1.4.3 I/1, Selector Switch

The position of the |/l switch is relevant only when the 610B is in a current mode (see Figure 21).

With the switch in the “I.” position, you can command the load current, |, when the 610B is functioning
as a current supply, or set the |_return offset current when the 610B is functioning as a transconduc-
tance amplifier or transconductance controller.

With the switch in the *I,” position, you can command the total load current, I, when the 610B is
functioning as a current supply, or set the |, offset current when the 610B is functioning as a
transconductance amplifier or transconductance controller.

CURRENT
SELECTOR T,
) I,
) &

Figure 21. 1 /1, Selector Switch
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21144 1wA/KV Range Selector Switch

The pA/KV range selector switch (see Figure 22):

a.

f.

Determines the maximum output voltage at 1 KV or 10 KV when the unit is functioning as a voltage
supply.

Selects the full scale load current, |, or i, at 200 wA or 2,000 nA when the 610B is functioning as a
current supply.

Selects the amplifier gain and the maximum output offset voltage when the 610B is functioning as a
voltage amplifier:

1. “0 -1 KV” position equals 100 volts output per volt input.
2. “0-10 KV” position equals 1,000 volts output per volt input.

Determines the transconductance gain and the maximum load offset current, |, or I,, when the unit
is functioning as a transconductance amplifier:

1. “0-200 pnA” position equals 20 pA output per volt input.

2. “0-2000 pA” position equals 200 A output per volt input.

Selects a 10 to 1 voltage scale factor of voltage gain and the maximum output offset voltage when
the 610B is functioning in the voltage controller mode. Voltage controller gain and maximum
voltage offsets are alterable by your component selection.

Selects a 10 to 1 scale factor of current gain and maximum output offset current when the 610B is

operating in the transconductance controller mode. Controller transconductance and load offset
currents are alterable by your component selection.
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RANGE SELECTOR FOR
VOLTAGE OR CURRENT

®
Figure22. nA/KV Range Selector Switch
21145 Polarity Selector Switch

With the “+/—/OFF” polarity switch you can select (see Figure 23):

a.

No output voltage or currents are produced respectively when this switch is in the OFF position and
the 610B is functioning as a voltage or current supply; nor offset voltages and currents when the
610B is in the amplifier or controller modes.

Either positive (+) or negative (—) output voltages or currents, |, or |, when the 610B is functioning
as a voltage or current supply.

Either no output offset voltage, or (+) or (—) offset voitage when the 610B is functioning as a voltage
amplifier or voltage controller.

Either no load offset currents, I, or I, or (+) or () load offset currents, |, or |, when the 610B is
functioning as a transconductance amplifier or current controller.

I-12 610B Cor-a-trol



POLARITY
SELECTOR

Figure 23. Polarity Selector Switch

2115 METER Section

The digital panel meter (DPM) in this section is a 3-1/2-digit DC meter (see Figure 24). The DPM full
scale range is selected by the “0 - 1 KV, 0 - 200 pA”/“0 - 10 KV, 0 - 2000 pA” range switch. The output
voltage is indicated when the V/I switch is in the “V” position. The load current is indicated when the V/I
switch is in the “I” position. The I/l, switch determines which current is indicated when the V/I switch is
in the “I” position.

METER
SECTION
RN
T
0-1KV 0-10KV \
0-200yA 0-20004A NI
v I IR
©®

Figure 24. METER Section Controls
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21.2 Rear Panel

The rear panel has one selector switch and nine connection ports (see Figure 25).

Vo OUTPUT

CONNECTOR
I4/X,SELECTOR

I, 0UTPUT SWITCH
CONNECTOR
COOLING FAN
HV OUT AMP INPUT
U RECEPTACLE

couuscmn_‘\

r—

ONITOR

\OUTPUT
LS

@
S | o
®®

]

Ve T
DUD 1//////(,

i /7

4
VOLTAGE I, 5-WAY / / [/ _EXT CONTROL RECEPTACLE
REGULATOR CONNECTOR {WHITE) FOR REMOTE OPERATION
I, 5-WAY / AC POWER CONNECTOR
8 FUSE BOX

/

CONNECTOR {BLUE)

GND 5- WAY
CONNECTOR (GREEN)

Figure 25. Rear Panel Controls

WARNING

Make no attempt to bypass the ground feature
in the power cable. This is a safety feature and
any attempt to negate it can result in an injury
to the user and/or damage to the equipment.
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2.1.2.1 AC Power Cord Receptacle and Fuse Box

The AC power cord receptacle is a standard three-prong connection (see Figure 26). The 1-amp sio-blo
fuse is installed at the factory. The 1-amp fuse is recommended for use with 100V and 115V, and a 1/2-
amp fuse is recommended for use with 220V inputs (not furnished).

AC POWER CONNECTOR

\a FUSE BOX
S8 0 L /)//(
O ® S oo 0 :’j/‘/)/f;’/
©9 ~° i
® OGS
@@ /0“0\1’/;7/,%
N

Figure 26. AC Power Cord Receptacle and Fuse Box

21.2.2 Remote Control Receptacle

A switch (single pole, normally open) connected between pin 3 and pin 6 of the EXT. CONTROL
connector can be used for remote operation of the 610B. Thisis a 5 V level to ground. The front panel
HV switch must be in the REMOTE position for this external switch to operate.

EXT CONTROL RECEPTACLE
FOR REMOTE OPERATION

CONTROL

Figure 27. Remote Control Receptacle
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21.23 AMP INPUT Receptacie

The AMP INPUT receptacle is to connect an external signal to the 610B (see Figure 28):
a. Noninverting operation — input signal to pin 1, common to pin 3, short pins 2 and 3.
b. Inverting operation — input signal to pin 2, common to pin 3.

c. Differential operation — input signal between pins 1 and 2, common to pin 3.

AMP INPUT
RECEPTACLE

O @ @) © ©
® © @ O

@ 000\1:/;'{///,

©

Q) NONINVERTING INPUT b) INVERTING INPUT C)DIFFERENTIAL INPUT

Figure 29. Pin Connections
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21.2.4 OUTPUT Section

The OUTPUT section has two BNC receptacles, V, and |y, and an 1/i, selector switch. These
receptacles and switch are for your convenience in the use of other read-out equipment, i.e., printers.

21.2.41 V, MONITOR OUTPUT Connector

The Vo, MONITOR OUTPUT connector is a BNC outlet for monitoring the 610B output voltage at a ratio
of 1,000 to 1 (10 KV = 10 V) (see Figure 30).

Vo OUTPUT
CONNECTOR

Figure 30. V, MONITOR OUTPUT Connector
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21.24.2 I, MONITOR OUTPUT Connector

The |, MONITOR OUTPUT connector is a BNC outiet for monitoring /1, (2000 pA equals 10V FS of I, or
[, current) (see Figure 31).

I, OUTPUT
CONNECTOR

R\
(o I
© @Q@)@ 0
® S _ .0

O,

®

O ool i
o 0\1/// 2

©®

Figure 31. 1, MONITOR OUTPUT Connector

21.243 I/1, Monitor Selector Switch

The I/, switch selects which current, |, or |, is to be monitored at the |, monitor connector (see Figure
32).

I,/I, SELECTOR
SWITCH

It@ Ir

Figure 32. Iy/l, Monitor Selector Switch
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2.1.2.5 HV CQUT

The HV QUT connector is for output load connection (see Figure 33).

HV OUT
YCONNECTOR

Figure 33. HV OUT Connecior

2.1.2.6 Ground Connector

The ground connector, a green, 5-way connector, connects o chassis ground and is used for output
load ground termination {see Figure 34).

GND 5-WAY
CONNECTOR

Figure 34. Ground Connector
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21.2.7 I, Connector

The I, connector, a white, 5-way connector, is used for terminating the output load when operating the
610B in the |, mode (see Figure 35).

_I, 5-WAY

/CONNECTOR

O] @ )
S I,

) ®®®

TN ]
ool i)

Figure 35. I, Connector

21.2.8 I, Connector

The |, connector, a blue, 5-way connector, provides a termination for electrophotographic Coratron
shielding electrodes connected to the 610B (see Figure 36). When this connection is used, any current
flowing to the | connector is not measured and controlled while operating in the |, mode. In this mode, |,
becomes a true measure of electrophotographic surface current and can be controlled to high
accuracy by the 610B, thereby providing electrophotographic surface current requlation into grounded
surfaces.

I, 5-WAY
CONNECTOR

Figure 36. |, Connector
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2.2 ROUTINE OPERATION

The 610B can operate in three modes with a great many variations within those three modes. The
modes are: SUPPLY, AMPLIFIER, and CONTROLLER. Random control values were chosen to
illustrate a routine operation in each mode, and are to be used as a guide only.

2.2.1 Supply Mode

In the SUPPLY position, the 610B can function either as a voltage supply with an adjustable current
limit, or as a current supply with an adjustable voltage limit.

2.21.1 Voltage Supply With Adjustable Current Limit

As a precise, adjustable power supply, the 610B has an adjustable current limit. To set the 610B to
function as a voltage supply:

a. Ensure the POWER switch and the HV switch are set to OFF (see Figure 37).

HV
ON
REMOTE
OFF

Figure 37. POWER and HV Switches Set to OFF
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b. At the rear panel, make the connections (see Figure 38):

1) From HV OUT to the load

2) Return from the load to ground (green receptacle)

BACK_PANEL GROUNDED
HV O N LOAD

O }
ouT

| I, LIMITED

T0 2000y T
A‘ [Loan ] 1°°V

(IF CURRENT LIMIT)

ISNOT EXCEEDED

Figure 38. Example of Rear Panel Connections
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c. Plugthe female connector on the AC power cord into the AC power receptacle on the rear panel of
the 610B (see Figure 39).

WARNING

Make no attempt to bypass the ground feature
inthe power cable. This is a safety feature and
any attempt to negate it can result in an injury
to the user and/or damage to the equipment.

Figure 39. Plug Power Cord into 610B Receptacle

d. Plug the power cord into a power source (see Figure 40).

Figure 40. Plug Power Cord Into Power Source
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e. To perform a routine operation in the SUPPLY mode, given a random value of + 500 V, set the
controls as follows (see Figure 41):

1)  Mode: \

2) Polarity: +

3) Range: 0-1KV

4) Command: 500 V

5) Compliance limit: 100 (maximum setting)
limits |, to = 2000 pA

6) Compliance select: I,

7y  DPM monitor: voltage

8) Meter range: 0-1KV

&

O |0 O
G ;@%@@2@@

COMMAND/OF FSET- - COMPLIANCE—

O~
E

FUNCTION—

Figure 41. Example of Front Panel Settings
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f. On the front panel, flip the POWER switch to the ON position (see Figure 42).

Figure 42. POWER Switch to ON

g. Wait thirty seconds after the POWER switch has been setto ON, then flip the HV switch to ON (see
Figure 43). The DPM displays the magnitude of voltage between HV OUT and ground.

ON

REMOTE

OFF

Figure 43. HV Switch to ON
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NOTE
If the load condition is such that you are at-
tempting to draw more current from the 610B
than that set by the limit, then the output volt-
age is restricted.

EXAMPLE
With a set-up of the current limit set at the maximum 2000 A and the supply voltage set at 500 V

For a resistive load of 300 kilohms:

1667 pA flows through the load

—e I=1667 A

200V, 1667 uA

300Ka

<

500V 300 Ka Is

With the same set-up

For a 200 kilohms load:

—® I1=2500 uA

1:%: 300V . 5500 uA

500V 200 Ko 200 Ka

The current is limited by the compliance function set to a maximum of 2000 pA.

Therefore the voltage at the HV OUT terminal is restricted to 400 V while 2000 pA is supplied.

— 1=2000 uA

400V 200 Ka V=IR=(2000uA)200 Kn =400V

l
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2.21.2 Current Supply With Adjustable Voltage Limit

In the current SUPPLY mode, the controlled current may be either the total output current measured at
the HV OUT terminal (I, total current), or the current returning to the I, terminal (returned current).

2.21.241 Current Supply |, Regulated

Control of the |, is useful if you want to regulate a single, ungrounded current path in the presence of
multiple loads on the output of the 610B. If |, is the controlled quantity, this current must be returned into
the white |, terminal on the rear panel.

The setup for operation in this mode with a given set of random values is as follows:

a. Ensure the POWER switch and the HV switch are set to OFF (see Figure 44).

HV
ON
REMOTE
OFF

Figure 44. POWER and HV Switches to OFF
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b. At the rear panel, make the connections (see Figure 45):

1)  From the HV OUT receptacle to the load.

2) Return the load to the |, receptacle.

*
LIMITED TC
LOAD v 18000 V
<1 ¥

400 A

IF VOLTAGE LIMIT
IS NOT EXCEEDED

Figure 45, Sample Rear Panel Hook-up 1, Regulated

¢. Plugthe female connector on the AC power cord into the AC power receptacle on the rear panel of
the 610B (see Figure 46).

WARNING

Make no attempt to bypass the ground feature
inthe power cable. This is a safety feature and
any attempt to negate it can result in an injury
to the user and/or damage to the equipment.
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Figure 46. Plug Power Cord Into 610B Receptacle

Piug the power cord into a power source (see Figure 47).

Figure 47. Plug Power Cord Into Power Source

Section Il  Operation IN-29



e. o perform a current operation in the |, SUPPLY mode, given a random value of + 400 pA, set the
controls as follows (see Figure 48):

) Controlled quantity: I

1a

1b) [

2) Polarity: +

3) Range: 0 - 2000 pA

4) Command: 20 (400 pA)

5) Compliance limit: 80 (8000 V, limiting the voltage output at
the HV OUT connector.)

6a) DPM monitor: I (current) flowing through 6b

6b) |, terminal

7) Meter range: 0 - 2000 pA

PP T

T

| O |0 O
s \g ICIEAE

L COMMAND/OFFSET- - COMPLIANCE~

$ be doe

Figure 48. Example of Front Pane! Settings

®

-
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NOTES

1) Current SUPPLY |, and |,

If the load condition is such that you are
attempting to exceed the voltage com-
pliance limit, then the output current is
restricted to produce the compliance
voltage limit value.

EXAMPLE

For a resistive load of 22.5 M ohms
Voltage limit set at 8000 V
Supply current set at 400 pA

To supply 400 uA to a 22.5 M ohms load would require 9000 V.

V = IR = (400 pA) (22.5 M ohms) = 9000 V

but the voltage available at the HV OUT receptacle is limited to 8000 V by the complaince function
setting, therefore only 356 wA would be supplied to the load.

v 8000V
R

| = = 225Mohms = 356 pA

2) When attempting to control current in
an open path, no current will flow and
the voltage across that path will be lim-
ited to the voltage value of the com-
pliance function setting.
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f.  On the front panel, flip the POWER switch to ON (see Figure 49).

O ®©

O 070
® ©\@

Figure 49. POWER Switch to ON

g. Waitthirty seconds after the POWER switch has been setto ON, then flip the HV switch to ON (see
Figure 50). The DPM displays the 400 p.A flowing in the external load if the 8000 V limit is not
exceeded.

hannt £

—
<l
——
-‘
——
-d

1|
|
|

ON

REMOTE

OFF

Figure 50. HV Switch to ON
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2.21.2.2 Current Supply |, Regulated

I 1, is controlled, the load current can be returned to chassis ground or to the |, terminal. The I terminal
on the rear panel allows the return of an unmonitored current path when |, is the controlled current. The
setup for operation in this mode with a given set of random values is as follows:

a. Ensure the POWER switch and the HV switch are set to the OFF position (see Figure 51).

HV
ON
REMOTE
| OFF

Figure 51. POWER and HV Switches to OFF
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b. At the rear panel, make the connections (see Figure 52):
1) Either:
A. From the HV OUT receptacle to the load and return to the |, receptacle.

B. Shield line to I, (if used).

2) Or:

A. From the HV OUT receptacle to the load and return to the ground receptacile.

B. Shield line to | (if used).

HY
ouTt IF VOLTAGE um'r\

I,—¥8uA (|s NOT EXCEED’

i
:‘,\ LIMITED TO )
M +8000 V

A T, 4
L OPTIONAL

)
i

r_E?A_ CK_PANEL |
!
|

PTIONAL
COoKUP
~

~
~

LOAD

~

Figure 52. Sample Rear Panel Hook-up |, Regulated
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c. Plugthe female connector on the AC power cord into the AC power receptacle on the rear panel of
the 610B (see Figure 53).

WARNING

Make no attempt to bypass the ground feature
in the power cable. This is a safety feature and
any attempt to negate it can result in an injury
to the user and/or damage to the equipment.

Figure 53. Plug Power Cord Into 610B Receptacle

d. Plug the power cord into a power source (see Figure 54).

Figure 54. Plug Power Cord Into Power Source
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To perform a current operation in the SUPPLY mode, given a random value of + 80 pA, set the

controls as follows (see Figure 55):

1a)
1b)
)

)
)
)

s Wi

)
)

~N O

Mode: |
h
Polarity: +
Range: 0 - 200 pA
Commandi: 40 (80 pA)
Compliance limit: 80 (+ 8000 V, limiting the voltage output at HV

OUT connector)
DPM monitor: voltage
Meter range: 0-1KV

T

) §

©

FUNCTION—

g
Ik

: > O |0 o
@@ @ﬁ)ﬁ@@@

L—— COMMAND/OFFS - COMPLIANCE-]

I-36

&

Figure 55. Example of Front Pane! Settings
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f.  On the front panel, iip the POWER switch to the ON position (see Figure 56).

©

RN
@)

©

KNOTE: DPM READOUT DEPENDENT UPON LOAD

Figure 56. POWER Switch to ON

Wait thirty seconds after the POWER switch has been setto ON, then flip the HV switch to ON (see
Figure 57). The DPM displays the voltage across the load.

AN

NYOXX X

IREMOTE

OFF

Figure 57. HV Switch to ON
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2.2.2 Ampilifier Mode

Inthe AMPLIFIER mode, the 610B has cither a selectable, fixed voltage gain of 100V/V or 1000V/V, or it
has a selectable, fixed transconductance gain of 20 pA out/V in or 200 p A out/V in. In the AMPLIFIER
mode, the COMMAND/OFFSET potentiometer dial functions as an offset (+), (—) or OFF command to
offset the output voltage or current from zero. The input control signal then varies the output around this
offset value.

i1 is the quantity selected, the current must be returned into the | terminal on the rear panel. When |, is
the quantity selected and the current path doesn'tinclude the | terminal, the voltage appearing at the
HV OUT terminal will go to maximum output voltage set by the compliance limit. If |, is the quantity
selected, the current may be returned to chassis ground or the |, terminal.

Connect the input signal inio the AMP INPUT receptacle on the rear panel (see Figure 58):

a. noninverting input —input signal to pin 1, commoen to pin 3, short pins 2 and 3.

b. inverting input — input signal to pin 2, common to pin 3

c. differential input — input signal between pins 1 and 2, common to pin 3.

a) NONINVERTING INPUT b)Y INVERTING INPUT C)DIFFERENTIAL INPUT

Figure 58. Pin Connections for Input Variations
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22241 Voltage Amplifier

As a voltage amplifier the gain is selectable and switch fixed:
a. 100 V/V when the range switch in the COMMAND/OFFSET section is in the “0 - 1 KV” position.
b. 1000 V/V when the range switch in the COMMAND/OFFSET section is in the “0 - 10 KV” position.

The output offset voltage is set by the potentiometer dial in the COMMAND/OFFSET section. When
the range is switched to “0 - 1 KV” then each division equals one volt. When the range is switched to
“0-10 KV” then each division equals 10 volis.

The potentiometer dial in the COMPLIANCE section lets you limit either |, or |, by setting that switch in
the desired position and adjusting the ten-turn, 500-division potentiometer. Each division equals 4 pA,
with a range of 20 pA to 2000 pA.

The setup for operation in this mode with a given set of random values is as follows:

a. Ensure the POWER switch and the HV switch are set to OFF (see Figure 59).

POWER

HV
ON
REMOTE
OFF

Figure 59. POWER and HV Switches to OFF

@
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b. At the rear panel, make the connections (see Figure 60):

1) From HV OUT to the load.

2) Return the load to ground (green receptacle).

NONINVERTING INPUT

O —_—
o J(e s
- COMMON
|

INPUT
+1vDC

Vout

200 v~

400 v-

o
REF

Figure 60. Example of Rear Panel Connections
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c. Plug the female connector on the AC power cord intc the AC power receptacle on the rear panel of
the 610B (see Figure 61).

Figure 61. Piug Power Cord Into 610B Receptacle

d. Plug the power cord into a power source (see Figure 62).

|®

Figure 62. Plug Power Cord Into Power Source
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e. To perform a routine operation in the AMPLIFIER mode, given a random gain of 100 V/V, set the
controls as follows (see Figure 63):

1)  Mode: \

2) Offset polarity: +

3) Range: 0 -1 KV (gain is 100 V/V)
4)  Offset command: 100 V

5)  Compliance limit: 50

6) Compliance select: I,

7)  DPM monitor: voltage

8) Meter range: 0-1KV

LY

O |0 O
® \e @?@@@@

METER COMMAND/OFFSET- | LcompLiance-

3 v  dd &

Figure 63. Example of Front Panel Settings

e |

FUNCTION—
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f.  On the front panel. flip the POWER swiich to ON {see Figure 64).

Fire B4, POWER Switeh to ON

g. Wait thirty seconds after the POWER switch has been s¢ii0 ON. then flip the HV switch to ON (see
Figure 65). The DPM dispiays the magnitude nf w¢ ntage between HV GUT and ground.

....‘
S

/—i ON

\»—‘IREMOTE

&
@

Figure 65, HV Switch 1o ON
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NOTE
If the load condition is such that you are at-
tempting to draw more current from the 6108

than that set by the limit, then the output volt-
age is restricted.

EXAMPLE
With a set-up of the current limit set at the maximum 2000 wA and the supply voltage set at 500 V

For a resistive load of 300 kilohms:

1667 pA flows through the load

—® 1=-1667 A

T \ 500V
500V 300 K Iz — = = 1667 npA
L ~ R -~ 300ka -867H
With the same set-up
For a 200 kilohms load:
—= I1:=2500 uA
Y. 3500V _
500V 200 Ka I-= R 200 Kp~ 2500 A

!

The current is limited by the compliance function set to a maximum of 2000 pA.

Therefore the voltage at the HV OUT terminal is restricted to 400 V while 2000 pA is supplied.

—» 1 =2000 uA

400V 200 Ka V=IR=(2000uA)200 Kn =400V
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2.2.2.2 Transconductance Amplifier

As a transconductance ampilifier, the gain is selectable and switch fixed.

222241 i, Output

The setup for operation in the AMPLIFIER mode with an |, output and with a given set of random values
is as follows:

a. Ensure the POWER switch and the HV switch are set to OFF (see Figure 66).

Lot

( {4REMOTE
A ‘

“3/&“1 OFF }—

©
D

Figure 66. POWER and HV Switches to OFF
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b. At the rear panel, make the connections (see Figure 67):

1) From HV OUT to the cad

2) Return the load to the |, terminal

DIFFE'RENTIAL INPUT

INPUT #4
— +2vDC
QUT INPUT FCOMMON .\ o

J INPUT #2

LOAD

CURRENT I

|
§
1
L 'O BACK PANEL

20 pA-

o-
REFERENCE TIME

LOAD

Figure 67. Example of Rear Panel Connections

il - 46 610B Cor-a-trol



¢. Plug the female connector on the AC power cord into the AC power receptacle on the rear panel of
the 6108 (see Figure 68).

// \f‘{/,/g oy :s'f!
Y oy .
D — I JE ) P ! P ///\
D L DT S b < -
i RSNl B 7A SN
— e N P ™~
;f' y i\\\\ NP
Yo ‘.__3’ | \“\\"\ K
. :u« \\\\\ \
~

Figure 68. Plug Power Cord into 6108 Receptacle \

d. Plug the power cord into a power source (see Figure 69).

Figure 89. Piug Power Cord into Power Source
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e. Toperform aroutine operation in the I, AMPLIFIER mode, given a random gain of 20 wA/V, set the
controls (see Figure 70):

ta) Mode: I

1b) f

2) Offset polarity: OFF

3) Range: 0 - 200 pA (gain is 20 pA/KV)

4)  Offset magnitude: Don’t Care

5)  Compliance dial: 50 (limiting voltage output at HV OUT con-

nector to +5,000 V)
6a) DPM monitor: I
6b) l,
7}y  Meter range: 0 - 200 pA

—®
—©

FUNCTION—1

© ©
@ @

@~}
Q)
® o O&
Q\\@
(@)

\—?uei—g COMMAND/OFFS

&) é@ t)

Figure 70. Example of Front Panel Settings

= COMPLIANCE--

[

1,

@/
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f.  On the front panel, flip the POWER switch to ON (see Figure 71}

Rl S

POWER

i
[EREN s

y-

,
DFE

©

) . :
S .

m— e — \b_

Figure 71 POWER Switch to ON

& HY switch to ON (see
")fw“

g.  Waitthirty seconds after the POWER swilch has bean setio ON thentin th
Figure 72). The DPM displays the nagnituc. of current drawn by the inad.

b o

Fagure 720 HY Switch to ON
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NOTES

1) Current SUPPLY | and |,

If the load condition is such that you are
attempting to exceed the voltage limt
set by the compliance function, then the
output current is restricted.

EXAMPLE

For a resistive load of 22.5 M ohms
Voltage fimit set at 8000 V
Supply current set at 400 pA

To supply 400 pA in a 22.5 M ofims load would require 9000 V
V = IR = (400 pA) (22.5 M ohms) = 9000 V

but the voltage available at the HV OUT receptacle is limited to 8000 V by the compliance function
setting, therefore only 356 pA would be supplied to the load.

v, sooov
R = 225Mohms = 356 pA

2) When attempting to control current in
an open path, no current will flow and
the voltage across that path will be lim-
ited to the voltage value of the com-
pliance function setting.
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22222 I, Cutput

The setup for operation in the |, AMPLIFIER mode and with a given set of random values is as follows:

a. Ensure the POWER switch and the HY swiich are set to OFF {see Figure 73).

POWER

——i ON - L
\> Hremote | x/ ))\/
o — OFF |- e 1/

Figure 73. POWER and HV 3Switches to OFF

b. At the rear panel, make the connections (see Figure 74}
1) From HV OUT to the load.
2) With shieid wire to |

3) Return the load to |,

by O, i

Y R - COMMON
: c,“,’\\i}, NPUr(?o?j -4 5C0
— . - *

3 RPUT

e
| T
S B

CURRENT T,
A

T T 7& ME

OFFS&Y

V
REFERE N(‘i: ‘
i

-400,,A<|~< - { e

SBOO YA

Figure 74. Example of Rear Panel Connections
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c. Plug the female connector on the AC power cord into the AC power receptacle on the rear panel of
the 610B (see Figure 75).

Figure 75. Plug Power Cord into 610B Receptacle

d. Plug the power cord into a power source (see Figure 76).

Figure 76. Plug Power Cord into Power Source
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e. Toperform aroutine operationin the I, AMPLIFIER mode, given a randorn gain of 200 pA/V, setthe
controls (see Figure 77):

1a) Mode: I

1b) I

2} Offset polanty: -

3} Range: 0 - 2000 pA (gain is 200 pA/V)

4)  Offset command: 20 (400 A}

5)  Compliance limit: 50 (limiting voltage output at HV OUT con-

nector to 5000 V)
6a) DPM Monitor: i
6b) Iy
7)  Meter range: 0 - 2000 pA

1% °

T \L //):\\\<> ~
\\ A ~—
: @ \\&_{‘4// FURCTION—
) O o O
- METER Y COMMAND /OF FSET. L COMPLIANCE~S

oo  ©OD

Figure 77. Example of Front Panel Settings
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f.  On the front panel, flip the POWER switch to ON (see Figure 78).

Figure 78. POWER Switch to ON

g. Waitthirty seconds after the POWER switch has been setto ON, then flip the HV switch to ON (see
Figure 79). The DPM displays the magnitude of the current drawn by the ioad.

/—DPM READOUT

b T
NIN

HV

P ON
) (@ {REMOTE
@ @ S—"N{OFF

Figure 79. HV Switch to ON
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NOTES

1) Current SUPPLY i, and |,

If the load condition is such that you are
attempting 1o exceed the voiltage limit
set by the compliance function, then the
output current is restricted.

EXAMPLE

For a resistive load of 225 M ohms
Voltage limit set at 8000 vV
Supply current set at 400 1A

To supply 400 pA in a 22.5 M ohmis load wouwd require G000 V

V - IR - (400 pA) (22.5 M ohms) = 9000 V

but the voltage available at the HV OUT receptacie is limited to 8000 V by the compliance function
setting, therefore only 356 A would be supplied to the load.

Y 8000V
= R = 225 Mol = 356 pA
2) Vifnern attemptling to control current in

ain open path, no current will flow and
the voltage across that path wiil be lim-
ited to the voltage vaiue of the com-
piiance function setling.
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2.2.3 Controller Mode

In the CONTROLLER position, the 610B is a high-voltage operational amplifier. The amplifier’s input
and feedback parameters are determined by the components you elect to attach to the internal

terminals.

The front panel controls function exactly as when in the AMPLIFIER position. The 610B as a controller
element can function in a closed-loop control system (see Figure 80).

(HV, It 81;)
CONTROL CONTROLLED
REFERENCE ERROR INPUT VARIABLE OUTPUT
REFERENCE 610B ouTPUT
‘ , PLANT
CONDITION CONTROLLER CONDITION
VOLTAGE
AT INPUT
FEEDBACK-——
FEEDBACK
SENSOR

Figure 80. 610B as Controller in Closed-loop System
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2.2.3.1 Controller Element Modified

The setup for operation as a medified integrator with a given set of random values is as follows:

a. Ensure the POWER and HY swilches are set to OFF (see Figure 81).

Figure 81. POWER and HV Switches OFF

b. Make sure the power cord is discorinected from any power source if you have connected this cord
(see Figure 82):

Figure 82. Disconnect Cord from Power Source
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c. Remove the four phillips-head screws in the top of the case. Remove the cover (see Figure 83).

Figure 83. Remove 610B Cover
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d. Remove the resistor, R14, mounted on raised bases (see Figure 84). Replace resistor R14 with a
capacitor of 0.1 uf at a minimum of 25 volt rating.

Figure 84. Remove R14 Resistor
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e. Replace the 610B cover and the four screws (see Figure 85):

Figure 85. Replace Cover and Screws

f. At the rear panel, make the connections (see Figure 86):

1)  From HV OUT to the load.
2) Return the load to ground (green receptacle).

HY

QUTPUT

+2000 uA
1M1 “

100 V

e

OFFSET

o- —
TIME

~2000u4 |
UMt

TRANSFER FUNCTION

Figure 86. Example of Rear Panel Connections
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g.

igure 87).

Fisggn 1)

g Fower Cond inle 5108 Receptacle

Plug the fernale connecior on the AC power cord into the AC power receptacle on the rear panel of

the 6108 (ses I

.
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e
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s ~, H / .
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b Plug the power cord into a 2ower source (see Figure 88).

ovse

Figire 88,

y Power Cord into Power Source
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i. To perform a routine operation in the CONTROLLER mode, with the 610B acting as an integrator,
given a random gain of 100V/V, set the controls as follows (see Figure 89):

1}  Mode: \Y

2)  Offset polarity: +

3) Range: 0 -1 KV (gain = 100V/V)
4)  Offset command: 100V

5)  Compliance limit: 100

6) Compliance select: I,

7) DPM monitor: voltage

8) Meter range: 0-1KV

X

1 1

® @@i@

COMMAND/OFFSET———1 Lcompiriance—

&)

©)

© O
@ @

Figure 89. Example of Front Panel Settings
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j.  On the front panel, flip the POWER switch to ON (see Figure 90).

Figure 90. POWER Switch to ON

k. Wait thirty seconds after the POWER switch has been set to ON, then flip the HV switch to ON (see
Figure 91). The DPM displays the magnitude of voltage between HV OUT and ground.

<:?NOTEIDPM READOUT DEPENDENT UPON LOADS TIME

TSXXXX

ON
REMOTE

© Q)

OFF

Figure 91. HV Switch to ON
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NOTE
if the load condition is such that you are at-
tempting to draw more current from the 610B

than that set by the limit, then the output volt-
age is restricted.

EXAMPLE

With a set-up of the current limit set at the maximum 2000 nA and the supply voltage set at 500 V

For a resistive load of 300 kilohms:

1667 pA flows through the load

—& IT=1667 yA

Vv 500V
ooV 00 K Izs — = ——= 1667 nA

3 L 300 Ka R = 300Kna .
With the same set-up
For a 200 kilohms load:

—o IT=2500 uA
_V . 500V _
500V 200 K I-= R - -—-———zoo Kn™ 2500 uA

The current is limited by the compliance function set to a maximum of 2000 pA.

Therefore the voltage at the HV OUT terminal is restricted to 400 V while 2000 pA is supplied.

—» 1=2000 uA

400V 200 Ka V=IR=(2000uA)200 KA =400V
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23 HOUSEKEEPING

The 610B is designed to keep frequent maintenance requirements to a minimum.

2.31 Clean Case

The simplest step in maintaining the appearance of your unit is to clean the case with a lint-free cloth
moistened with a solution of one-half denatured alcohol and one-half water (see Figure 92). Ensure that
no cleaning solution drips into the vent slots.

LINT-FREE
CLOTH

QL
~—_
DENATURED ALCOHOL
AND WATER

Figure 92. Cleaning the Case
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2.3.2 Parts Replacement

After approximately 5,000 hours of use, estimated every two years, the output regulators (tubes)
should be replaced (see Figure 93).

To replace these parts:
1) Remove the screws as indicated by “A” in Figure 93.
2) Remove the sleeves from over the tubes as indicated by “B” in Figure 93.
3) Remove the tubes as indicated by “C” in Figure 93.
4) Install the new tubes.
5) Reinstall the sleeves (B) over the new tubes.

6) Reinstall the screws (C).

Figure 93. Parts Replacement
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SECTION Il THEORY OF OPERATION

3 DESCRIPTION

The 610B Cor-a-trol is a bipolar, four-quadrant, high-speed, high-voltage, operational amplifier system.
The 610B is self-contained (see Figure 94). It is a versatile, analog instrument. You have precision
control of voltage and current at its output terminals.

To operate the 610B you need only a standard AC power source. The internal voltage supplies are the
high-frequency, low stored energy type that reduces the potential shock hazard to users. The use of
overvoitage protection on the inputs and ultrafast output current limit virtually eliminates the possibility
of damage from input overvoltage and output short circuit conditions.

WARNING

This equipment is capable of generating volt-
ages as high as 12,000 V. This voltage is gen-
erated using high-frequency supplies to limit
the available energy. Use caution in handling
the output of the 610B to avoid injury.

Section Ill  Theory of Operation -1



Figure 94. The 610B Cor-a-trol
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3.1 THEORY OF OPERATION

The 610B Cor-a-trol can operate in three different modes: SUPPLY, AMPLIFIER and CONTROLLER.
in all modes, transconductance operation can be either from total output current, measured at the HV
OUT terminal, |, or from the current return terminal, [.. !f requlation of a single current path is desired in
the presence of multiple loads on the output of the unit, then the ability to regulate the |, is useful. The I
terminal permits termination of an unmonitored current path in the |, mode.

3.1.1 Supply

When the 610B Cor-a-trol is used as a supply, the input to the amplifier is connected to an adjustable,
precision voltage reference that allows you to control and maintain the amplitier’s output voltage or
current. The choice of output voltage or current is switch selectable.

3.1.2 Amplifier

inthe amplifier mode, the output (current or voltage) is selectable. You can select a fixed voitage gain or
afixed transconductance gain. The input configuration may be either single-ended, normal or inverted,
+ or —, or differential with good common mode rejection.

3.1.3 Controller

In the controller mode the input configuration is maintained just as in the amplifier mode but the
amplifier's input and feedback parameters are uncommitted. The adjustable reference is connected to
permit setting of the output (voitage or current) at a pedistal or reference level.
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SECTION IV SPECIFICATIONS

4 SPECIFICATIONS

The 610B operates in three modes: Supply, Amplifier, and Controller.

4.1 GENERAL INFORMATION

Digital Display

3% digit DC voltmeter
0.1% =*1 digit accuracy selectable to monitor output voltage or output current.

Controls

Power and high voltage ON/OFF on front panel.

HV remotely by EXT. CONTROL connector on back panel.
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Outputs

Voltage: 0 to =10 KV, 0to =1 KV
Current: 0 to 2000 pA, 0 to =200 pA

Monitor Output
Voltage and current monitor outputs available at the BNC connectors on the back panel.

Voltage: 10 VA0 KV
Current: 2000 pA in = 10 V out

Line Supply

100/110/220 VAC 50-60 Hz

Slew Rate

20 V/usecond

Dimensions

5 Hx 17" W x 15" D

Weight

25 Ibs.

Mounting

Optional rack mounting hardware available.
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4.2 VOLTAGE SUPPLY

Resolution

Output voltage adjustable by ten-turn, 1,000 division potentiometer;
Each division equals 10 V for 10 KV range.
Each division equals 1 V or 1 KV range.

Ranges

0 to =10,000 V at +2000 pA maximum
0 to =1,000 V at 2000 pA maximum

Regulation

line: >.01 percent for a line change from 105V to 125 V.
load: >.01 percent for a load change from 1 pA to 1,000 pA.
Stability

temperature: better than .01 percent/°C.
time: better than .01 percent/day.

Noise and Ripple

<0.7 V RMS +.001 percent per mA of load current.

Settling Time

<21.0 microsecond to 0.1 percent for a step change of 10 KV.

Slew Rate

Better than 20 V/psec.

Section IV Specifications



4.3 CURRENT SUPPLY

Resolution
Output current adjustable by ten-turn, 1,000 division potentiometer:

each division = 0.2 pA on 200 pA range
= 2.0 nA on 2,000 pA range

Ranges
0 to =2,000 pA at =10 KV (maximum) covered in two ranges:

0 WA to +200 pA
0 pA to +2,000 pA

Regulation

line: >.01 percent for a line change from 105 V to 125 V.
load: >.01 percent for a load change from 10 V to 10,000 V.
Stability

temperature: better than .01 percent/’C.
time: better than .01 percent/day.

Noise and Ripple

[, mode: <17 pA RMS +.001 percent for each 10 KV change.
I, mode: <17 wA RMS +.001 percent for each 10 KV change.
Settling Time

I, mode: <<1.0 ms to 0.1 percent for a 1,000 pA step change.

I, mode: <20 ms to 0.1 percent for a 1,000 p.A step change.
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4.4 AMPLIFIER AND CONTROLLER

Input Offset

voltage: +2.0 V at the output.
current: =50 pA maximum.
Input Bias Current

+100 pA maximum.

Input Voltage Range

+14 V maximum.

Voltage Gain

output to input: 1,000 V/V or 100 V/V (switch selectable)

Common Mode Rejection Ratio

60 dB at 60 Hz

Offset Voltage Temperature Coefficient

ambient temperature: 0°C to 50°C = 6 mV per degree C

Offset Current Temperature Coefficient

ambient temperature: 0°C to 50°C = .02 mA per degree C
Output Swing

voltage: +12 KV maximum.

current: +2,000 pA maximum.

Noise and Ripple

<0.7 V RMS +.001 percent mA of load current.

Section IV Specifications



Ouput Capacitance

100 pf

Bandwidth
I, mode: 12 MHz gain bandwidth product (A per V times frequency).

l, mode: 600 KHz gain bandwidth product (nA per V times frequency).

Silew Rate

0 KV to £10 KV = 20V per psec.

4.5 COMPLIANCE CONTROL

Ranges
100 V to 10,000 V adjustable to within 20 V while in the current modes.
2 pA to 2,000 pA adjustable to within 5 (tA while in the voltage mode.

An indicator illuminates at the compliance limit.
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