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The V6 Series is a family of regulated, fixed output
polarity modular high voltage power supplies which
provide exceptional performance and value in many
applications.

The V6 Series units are fully enclosed and designed
for system or bench top operation. A wide range of
output voltages, up to 30kV is available.

The output voltage is controlled locally by an internal
multi-turn potentiometer. Remote analog voltage or resist-
ance programming capability is included in all models.
Analog monitor outputs are also included for remote
monitoring of both the high voltage and current outputs.

TYPICAL APPLICATIONS
Spectrometers
CRT Testing
Detectors
E Beam Systems
General Laboratory Usage

OPTIONS
RS RS-232 Interface

SPECIFICATIONS
Input Voltage:

AC Model: 100-240Vac, +10%; 50/60 Hertz; 1 amp
DC Model: 24Vdc +10%, 2 Amps

Voltage Regulation:
Line: +0.001% of maximum 90-240Vac input line change
+0.001% of maximum +10%Vdc input line change

Load: +0.002% of maximum for O to maximum rated
output current change

Current Regulation:
Line: +0.05% of maximum current for 90-240Vac
input line change
0.05% of maximum current for +10% Vdc input change

Load: 0.1%% of maximum current for O to maximum rated
output voltage change

Ripple:
See “model selection” table

+1-631-630-3000 FAX: +1-631-435-1620
+44 (0)1798 877000 FAX: +44 (0)1798 872479
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* COMPACT MODELS UP T0 30KV

* HIGH STABILITY

o LOW RIPPLE AND NOISE

* LOCAL AND REMOTE PROGRAMMING
 VOLTAGE AND CURRENT MONITORING
* ARC AND SHORT CIRCUIT PROTECTED
* OEM CUSTOMIZATION AVAILABLE

* RoHS COMPLIANT

www.spellmanhv.com/manuals/V6

Temperature Coefficient:
<50ppm/°C

Stability:
<0.01%/hour, 0.02% per 8 hours after a 1/2 hour warm up

Operating Temperature:
0°C to +50°C

Storage Temperature:
-40°C to +85°C

Humidity:
20% to 85%RH, non-condensing

Local Control:
Internal multi-turn potentiometer for O to maximum output
voltage (£0.2%)

Remote Programming:
0 to +5Vdc analog input signal proportional to 0 to maxi-
mum rated output. Accuracy is +(0.1% of setting +0.1%
of maximum). The programming input impedance is
20 megohms.

Voltage Monitor:
0 to +5V proportional to 0 to maximum output voltage.
Accuracy is £(0.1% of reading +0.1% of maximum).
The monitor impedance is 10 kilohms.

Current Monitor:
0 to +5V proportional to 0 to maximum output voltage.
Accuracy is £(2.0% of reading +1.0% of maximum).
The monitor impedance is 10 kilohms.

Enable:
Remote interlock enables (low) disables internally (high)
the high voltage output. Signal is normally high and supply
will default to a disabled condition.

Current Limit:
All units provide short circuit current limiting to less than
110% of the maximum rated output current. Supply is self
restoring upon removal of cause limit condition.

Arc/Short Circuit:
Short circuit and arc protected; self restoring.

Cooling:
Convection cooled

e-mail: sales@spellmanhv.com
www.spellmanhv.com
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VOLTAGE MODULES
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Output Connector:
Models up to and including 5kV use a Spellman P/N JDK
high voltage connector. The required mating connector is
a Spellman P/N PDB (MHV Type UG-932/U), which is not
included. The 10kV through 20kV units use a Spellman
P/N JGA high voltage connector (Alden 8101). All 10
through 30kV units are provided with mating connectors
assembled to 1.5 meters of high voltage cable. For models
up to 5kV, a preassembled HV cable must be purchased
separately.

Dimensions:
AC Model: 3.05"W X 5.1"H X 7.06"D
(77mm X 132mm X 179mm)
DC Model: 2.32"W X 5.1"H X 7.06”"D
(59mm X 132mm X 179mm)

Weight:
AC Model: 4.5 pounds (2.0kg)

DC Model: 3.75 pounds (1.7kg)

Regulatory Approvals:
RoHS Compliant

V6A MODEL SELECTION TABLE

V6 AC Series

Voltage Current

V6A1*30 0 to 1kV 0 to 30mA 15mV
V6A1.5*30 0to 1.5kV 0 to 20mA 15mV
V6A3*30 0 to 3kV 0to 10mA 30mV
VB6A5*30 0 to 5kV 0 to 6mA 50mV
V6A10*30 0 to 10kV 0to 3mA 200mV
VBA15*30 0 to 15kV 0to 2mA 450mV
VBA20*30 0 to 20kV 0to 1.5mA 800mV
V6A30*30 0 to 30kV 0to TmA 1.8 volts

*Specify “P” for positive polarity or “N” for negative polartity

V6D MODEL SELECTION TABLE

V6 DC Series Voltage Current

VeD1*30 0to 1kV 0 to 30mA 15mV
VeD1.5*30 0to 1.5kV 0 to 20mA 15mV
VeD3*30 0 to 3kV 0to 10mA 30mV
VeD5*30 0 to 5kV 0 to 6mA 50mV
V6D10*30 0 to 10kV 0to 3mA 200mV
VeD15*30 0 to 15kV 0to2mA 450mV
VeD20*30 0 to 20kV 0to 1.5mA 800mV
VeD30*30 0 to 30kV 0to TmA 1.8 volts

*Specify “P” for positive polarity or “N” for negative polartity

+1-631-630-3000
+44 (0)1798 877000
+81 (0)48-447-6500
+86 (0)512-67630010

+1-631-435-1620
+44 (0)1798 872479
+81 (0)48-447-6501
+86 (0)512-67630030
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V6A ANALOG/DIGITAL INTERFACE—
J1 15 PIN FEMALE D CONNECTOR

PIN SIGNAL SIGNAL PARAMETERS

1 | Local Voltage Program Multi-turn front panel potentiometer

2 | TX Out (optional) RS232 Receive Data

3 | RX In (optional) RS232 Transmit Data

4 | Voltage Program Input 0 to 5V=0 to 100% Rated Output, Zin=20MQ
5 | Signal Ground RS232 Ground (optional)

6 | Signal Ground Ground

7 | +5V Reference Out +5V @ 1mA Max.

8 | HV Enable Input Active Low to Enable the HV

9 | Current Program Input 0 to 5V=0 to 100% Rated Output, Zin=20MQ
10 | Current Monitor 0 to 5V=0to 100% Rated Output, Zout=10kQ
11 | Voltage Monitor 0 to 5V=0to 100% Rated Output, Zout=10kQ
12 | HV Enable Output Active Low HV is Enabled
13 | Signal Ground Ground
14 IN/C No Connection
15 |N/C No Connection

V6D ANALOG/DIGITAL INTERFACE—
J1 15 PIN FEMALE D CONNECTOR

PIN SIGNAL SIGNAL PARAMETERS

1 | Local Voltage Program Multi-turn front panel potentiometer

2 | TX Out (optional) RS232 Receive Data

3 | RX In (optional) RS232 Transmit Data

4 | Voltage Program Input 0 to 5V=0 to 100% Rated Output, Zin=20MQ
5 | Signal Ground RS232 Ground (optional)

6 | Signal Ground Ground

7 | +5V Reference Out +5V @ 1mA Max.

8 | HV Enable Input Active Low to Enable the HV

o

Current Program Input 0to 5V=0to 100% Rated Output, Zin=20MQ

10 | Current Monitor 0 to 5V=0 to 100% Rated Output, Zout=10kQ
11 | Voltage Monitor 0 to 5V=0 to 100% Rated Output, Zout=10kQ
12 | HV Enable Output Active Low HV is Enabled

13 | +24V Return Input Voltage Return

14 | +24Vdc Input Input Voltage 24V+10%, 2A

15 | +24Vdc Input Input Voltage 24V+10%, 2A

ORDERING EXAMPLE

V6 A15 P 30 RS

Model |
AC Input
Voltage
Polarity
Power
RS232 Option

e-mail: sales@spellmanhv.com
www.spellmanhv.com

128069-001 REV.B

Spellman High Voltage is an 1SO 9001:2000 and 1SO 14001:2004 registered company




AC & DC HIGH
() VOLTAGE MODULES

DIMENSIONS: in.[mm]

V6-AC
TOP VIEW
L& B ]|
I N
3.07[78] e — — 232[589]
I N S
— — —
SIDE VIEW
5.19[131.8] - 5.19[131.8]

7.06[179.3]

BOTTOM VIEW

0.28 DP.

FRONT VIEW BACK VIEW

8-32 UNC-2A
GRND STUD

+1-631-630-3000
+44 (0)1798 877000
+81 (0)48-447-6500

+86 (0)512-67630010

o

6.00[152.4]
053[13.46] — |  |~——
1.35(34.20]
l @ @®
‘ ) @
2X
832 UNC-2B

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

PAGE 3 OF 3
V6-DC
TOP VIEW
——— E— E— )

SIDE VIEW

0.60[15.2]

1.0626.9] ‘

7.06[179.3]

BOTTOM VIEW

6.00 [152.4]

~——0.53[13.46]

+1-631-435-1620
+44 (0)1798 872479
+81 (0)48-447-6501
+86 (0)512-67630030

FAX:
FAX:
FAX:
FAX:

®
= = |
|

FRONT VIEW

2X
8-32 UNC-2B
0.28 DP.

BACK VIEW

o
&

HVOUTPUT

A
A

8-32 UNC-2A
GRND STUD

e-mail: sales@spellmanhv.com

www.spellmanhv.com 128069-001

REV. B

Spellman High Voltage is an IS0 9001:2000 and ISO 14001:2004 registered company




IMPORTANT SAFETY PRECAUTIONS
SAFETY

THIS POWER SUPPLY GENERATES VOLTAGES THAT ARE DANGEROUS AND MAY BE FATAL.
OBSERVE EXTREME CAUTION WHEN WORKING WITH THIS EQUIPMENT.

High voltage power supplies must always be grounded.

Do not touch connections unless the equipment is off and the
Capacitance of both the load and power supply is discharged.

Allow five minutes for discharge of internal capacitance of the power supply.

Do not ground yourself or work under wet or damp conditions.

SERVICING SAFETY

Maintenance may require removing the instrument cover with the power on.

Servicing should be done by qualified personnel aware of the electrical hazards.

WARNING note in the text call attention to hazards in operation of these units
that could lead to possible injury or death.

CAUTION notes in the text indicate procedures to be followed to avoid possible
damage to equipment.

Copyright © 2000, Spelliman High Voltage Electronics Corporation. All Rights Reserved.

This information contained in this publication is derived in part from proprietary and patent data. This information has
been prepared for the express purpose of assisting operating and maintenance personnel in the efficient use of the
model described herein, and publication of this information does not convey any right to reproduce it or to use it for

any purpose other than in connection with installation, operation, and maintenance of the equipment described.

118004-001 REV. B
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PRECAUTIONS IMPORTANTES POUR VOTRE SECURITE
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IMPORTANTI PRECAUZIONI DI SICUREZZA
SICUREZZA

QUESTO ALIMENTATORE GENERA TENSIONI CHE SONO PERICOLOSE E

POTREBBERO ESSERE MORTALI.
PONI ESTREMA CAUTELA QUANDO OPERI CON QUESO APPARECCHIO.

Gli alimentatori ad alta tensione devono sempre essere collegati ad un impianto di terra.

Non toccare le connessioni a meno che I'apparecchio sia stato spento e la capacita interna
del carico e dell’alimentatore stesso siano scariche.

Attendere cinque minuti per permettere la scarica della capacita interna dell’alimentatore
ad alta tensione.

Non mettere a terra il proprio corpo oppure operare in ambienti bagnati o saturi d’umidita.

SICUREZZA NELLA MANUTENZIONE.

Manutenzione potrebbe essere richiesta, rimuovendo la copertura con apparecchio
acceso.

La manutenzione deve essere svolta da personale qualificato, coscio dei rischi elettrici.
Attenzione alle AVVERTENZE contenute nel manuale, che richiamano all’attenzione ai

rischi quando si opera con tali unita e che potrebbero causare possibili ferite 0 morte.

Le note di CAUTELA contenute nel manuale, indicano le procedure da seguire per evitare
possibili danni all'apparecchio.

118004-001 REV. B
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Chapter 1

INTRODUCTION
1.1 Description of the V6 Series

Spellman’s V6 Series is a family of regulated, fixed

output polarity module high voltage power supplies which
provide exceptional performance and value in many
applications. Utilizing proprietary power conversion
technology these SMT based high voltage modules
provide improved performance, reliability and easy
system integration. The V6 series units are fully enclosed
and designed for system or bench top operation.
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oo
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V6-AC

The V6 is rated at 30 watts with output voltages spanning
from 1kV to 30kV with fixed positive or negative
polarities. Voltage & Current loops with automatic cross
over control regulate the output into any load condition.
The output voltage is controlled locally by an internal
multi-turn potentiometer. Remote analog voltage and
current programming capability are included in all
models. Analog monitor outputs are also included for
remote monitoring of output voltage and current. The V6
is a reliable and robust series that is arc and short circuit
protected. The comprehensive standard interface provides
interfacing flexibility and all V6 units are CE, UL and
RoHS compliant.

1.2 Standard Features
The V6 Series incorporates several standard features
designed to optimize user satisfaction and safety:

eCurrent Regulating Loop: Current programmability
allows the user to set where the unit will current limit,
anywhere from 0 to 100% of maximum rated current.

V6 Series MANUAL

e 0 to +5Vdc Remote Programming Inputs: Positive
polarity, high impedance, ground referenced 0 to 5Vdc
voltage programming inputs correspond to 0 to 100%
rated voltage and current outputs.

e Local Control: Multi-turn potentiometer located on the
top of the unit is provided to control the output voltage
locally.

e 0 to +5Vdc Monitor Outputs: Positive polarity, low
impedance, ground referenced 0 to 5Vdc voltage monitor
outputs correspond to 0 to 100% rated output voltage and
current.

e Precision +5Vdc Reference Output: A precision
micro power band gap reference of +5Vdc, +0.5%,
25ppm/°C is provided to simplify remote programming of
the power supply.

e Arc and Short Circuit Protected: Due to the fixed,
high frequency conversion rate the V6 series output
capacitance is small resulting in minimal stored energy.
Through the use of generously rated surge limiting
resistors and a fast acting current loop, all units are fully
arc and short circuit protected.

1.3 Remote Operating Features

e Enable Input: The Enable Input allows the user to
easily control the HV ON/OFF status of the power supply.
HCMOS compatible signals A low (<1.5Vdc) enable
input signal equals HV ON, while a high (open or >3Vdc)
enable signal equals HV OFF.
Warning!
The Enable Input should not be used as
protection against user injury or for a safety
interlock function.

HIGH VOLTAGE

1.4 Option

RS232 interface is available

118130-001 REV A




1.5 Interpreting the Model

Number
The power supplies model number describes its
capabilities. Model numbers are configured as follows:

UBA30P30RS where:

V6 is the product series name

A is for AC input voltage and D for DC input voltage

30 is the maximum output voltage in kV

P is the output polarity

30 is the output power in watts

RS is for RS-232 interface (omit RS for analog interface)
Interface

V6 Series MANUAL 2

V6 A30 P 30 RS

Model |
AC Input
Voltage
Polarity
Power
RS232 Option

X numbered units are unique units custom developed for
specific application requirements above and beyond the
scope of the available standard options. Each 4 digit X
number corresponds to an applicable specification control
drawing.

118130-001 REV A




Chapter 2

INSPECTION & INSTALLATION

Initial inspection and preliminary checkout procedures are
recommended. For safe operation, please follow the
procedures described in Chapter 3, Operating Instructions.

2.1 Initial Inspection

Inspect the packaging exterior for evidence of damage
due to improper handling in transit. Notify the carrier and
Spellman High Voltage immediately if damage is evident.
Do not destroy or remove any of the packing material
used in a damaged shipment.

After unpacking inspect the power supply for any visible
signs of damage.

2.2 Mechanical Installation

V6 units can be mounted in any position using the tapped
holes in the base plate. 8-32 screws are required for
mounting. Please see the V6 series data sheet for a more
detailed dimensional drawing.

2.3 Temperature Consideration

It is the user’s responsibility to maintain the case
temperature below 50°C. Damage to the power supply
due to inadequate cooling is considered misuse and
repairs will not be covered under warranty

V6 Series MANUAL
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Figure 1 Outline Dimensions
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Chapter 3

Operating Instructions

3.1 Operation
WARNING!

This equipment generates dangerous voltages
that may be fatal.

Proper grounding of all high voltage equipment
is essential.

It is highly recommended that all testing comply
with IEEE Standard 510-1983 IEEE
Recommended Practices for Safety in High
Voltage and High Power Testing. A copy of this
standard can be downloaded from the Spellman
High Voltage website here.

HIGH VOLTAGE

INPUT VOLTAGE

Check the identification label on the power supply and
confirm it matches the input voltage of the source supply
that will be used to power the V6 module. The DC units
operate with +24Vdc = 10%, 2Amp. The AC units
operate from 90Vac to 264Vac 50/60 Herts, 1Amp

HIGH VOLTAGE CONNECTION

Insure that high voltage connection is properly terminated
to the load. Confirm that adequate air isolations spacings
exist for the maximum voltage of the power supply, using
the guideline of 10kV per inch (25.4mm) to any points
that will be elevated to high voltage. All accessible high
voltage points should be enclosed in a protective Faraday
enclosure. Any access panels on the safety enclosure
should be interlocked.

V6 Series MANUAL

GROUNDING

Proper grounding of the unit is essential for reliable
operation. Power Ground, Signal Ground and HV Ground
Return are connected internally.

The Power Ground connection (J1 Pin 13) carries the
+24Vdc current that powers the unit.  Make this
connection adequate enough to handle 2 amps, minimum.
Additionally it is recommended that this connection be
used to tie the power supply to whatever potential is used
as the local “system ground”.

Signal grounds relating to programming and monitor
functions should be referenced to the V6’s Signal Ground
(J1 Pin 6).

A physical load return connection must be made from the
bottom of the load to the power supplies HV Ground stud
(chassis).

See Figure 2 for DC modules details.
See Figure 3 for AC modules details.

OPTIONS

See Section 5 of this manual for RS-232 Communication
Protocol. Custom X numbers units may also require
special test requirements; consult the unit’s specification
control drawing for details.

SIGNAL CONNECTIONS
Connect the appropriate programming and monitoring
signals to the unit as detailed in the figures in this chapter.

INITIAL TURN ON
A) Set the voltage and current programming inputs
for zero output (J1-4 and J1-9 respectively).
Open the Enable Input (J1-8), to assure the unit
is in HV OFF mode.

B) The DC or AC input power can now be
connected.

C) Enable the power supply by grounding the
Enable Input (J1-8).

118130-001 REV A




D) Set the current programming level (J1-9) to just
above the current anticipated that will be drawn
from the power supply.

E) Slowly increase the voltage programming (J1-4)
while monitoring the voltage and current
monitors (J1-10 and J1-11 respectively).
Carefully note proper equipment operation and
that the load is behaving as predicted.

F) To turn the HV OFF, open the Enable Input (J1-
8). If the equipment is to be left off for an
extended period of time or service of the unit or
load is required, turn off the input power.

WARNING!

After turn off, do not touch anything that has
been connected to the output of the power
supply. Wait a minimum of 5 minutes, and then
discharge any remaining stored energy by
connecting the high voltage output to ground.
Failure to follow these safety warnings can result
in injury or death.

HIGH VOLTAGE

3.2 Standard Features

Programming and monitoring of the V6 Series is
accomplished via the use of conventional positive
polarity, ground referenced signals. All signal inputs and
outputs are noise filtered, impedance protected and diode
clamped providing an easy to use, robust analog customer
interface. Excellent results have been obtained via the use
of standard engineering design guidelines like twisted
pair, shielded cables, the prudent dressing of interface
wiring away from possible noise sources, short cable runs
and adhering to a well thought out and executed
grounding topology.

REMOTE PROGRAMMING

The V6’s programming and monitor signals are based
upon a universal, positive polarity, ground referenced
signal such that 0 to 5Vdc corresponds to 0 to 100% rated
output.

V6 Series MANUAL 6

Programming can be accomplished via the use of an
applicable customer provided ground referenced voltage
source that meets the mentioned requirements. See Figure
4 for details.

If such a source is not available a precision +5Vdc
reference is provided on J1-7. A simple adjustable voltage
divider can be created using this reference and an external
potentiometer(s) which will provide full control of the
voltage and current loops.

See Figure 5 for details.

LOCAL PROGRAMMING

Local programming can be accomplished via the use the
multi turn potentiometer on the top of the unit.
Continuous multi-turn precision potentiometers directly
dial the output voltage. The resolution of the pot is 0.05%
of maximum. The potentiometers are screwdriver
adjustable and easily accessed. For local voltage control
the following pins must be shorted: J1-1 to J1-5, J1-7 to
J1-9. See Figure 6 for details.

REMOTE MONITORING

The voltage and current monitor signals have adequate
bandwidth capability to accurately represent the actual
respective output within the dynamic limits of the power
supply. See Figure 7 for details.

ENABLE INPUT
The enable input signal provides simple control of the
ON/OFF functionality of the high voltage output. See
Figure 8 for details.

WARNING!
It is extremely dangerous to use this circuit to
inhibit high voltage generation for the purpose of

servicing or approaching any area considered
unsafe during normal usage.

HIGH VOLTAGE
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Figure 2
Grounding DC Unit
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10KQ] Signal Ground GND
11-6 Stud Load Return Connection
System Ground
7 118130-001 REV A
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Figure 6

Local Programming using the internal multi turns potentiometer

Local Voltage Program

I Voltage Program Input

+5V Reference Out

I Current Program Input

Imon

HV High Voltage Connection
J1-1 Out
-4 . Customer

V6 U n|t Load

J1-7

GND

J1-9 Stud Load Return Connection
System Ground
Figure 7

Remote Voltage and Current Monitoring

Vmon / Imon: 0 to 5vVdc = 0 to 100% Rated Output

Vmon

Signal Ground

Enable Input

HV OFF — High (>3Vdc)
or switch open \

HV ON - Low (<1.5Vdc)

or switch closed Signal Ground
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111 (|)-|Vt High Voltage Connection
J1-10 .
. Customer
V6 Un't Load
GND _
J1-6 Stud Load Return Connection
System Ground
Figure 8
Enable Input
118 HV | High Voltage Connection
Out
- Customer
V6 Un|t Load
GND
J1-6 Stud Load Return Connection
System Ground

118130-001 REV A




Chapter 4

Principles of Operation

Warning!
The energy levels used and generated by the

power supply can be lethal! Do not attempt to
operate the power supply unless the user has
sufficient knowledge of the dangers and hazards
of working with high voltage. Do not attempt to
approach or touch any circuits that are
connected to or have been connected to the
power supply. Be certain to discharge any stored
energy that may be present before and after the
power supply is used. Consult IEEE
recommended practices for safety in high
voltage testing document number 510-1983.

HIGH VOLTAGE

4.1 DC/AC Input

The V6 Series is a DC to DC converter. Within the power
supply conversions from low voltage DC, to low voltage
AC, to high voltage AC and finally to high voltage DC
takes place. The DC input +24Vdc powers the power
conversion circuitry that creates the high voltage output
along with the low voltage DC housekeeping voltages that
provide power to the affiliated support control circuitry.
The AC units use an off the shelf universal input 24V
switching power supply.

4.2 Inverter

The DC input voltage is fed to the Inverter circuitry. Here
the low voltage DC is converted to a low voltage, high
frequency AC signal. This power conversion step allows
for all subsequent power processing to take advantage of
component miniaturization due to the high operational
frequency. The Inverter functionality is controlled via the
power supply’s regulating loops which allows for
complete command of the desired output voltage and
current.

V6 Series MANUAL

4.3 High Voltage Transformer
The high voltage transformer is a ferrite core step up type
in which the primary is driven from the output of the
Inverter circuit. The secondary of the high voltage
transformer feeds the High Voltage Output Section.

4.4 High Voltage Output Section
The High Voltage Output Section utilizes an arrangement
of half wave Cockcroft-Walton voltage multiplier stages
to obtain the necessary output voltage.

The actual output voltage is sampled via a high
impedance divider to create a voltage feedback signal. A
current feedback signal is created via a current sense
resistor in the low end return of the High Voltage Output
Circuitry. These two accurate ground referenced feedback
signals are used to precisely regulate and control the unit,
in addition to providing external monitoring.

4.5 Control Circuitry

Various SMT based control circuitry is used for all
interfacing, monitoring and regulation functionality of the
V6 modular power supply.

The voltage and current feedback signals generated in the
High Voltage Output Section are compared to the
requested voltage and current commands from the remote
interface. The voltage or current loop error amplifier
creates the appropriate error signal which is then provided
to the Pulse Width Modulation (PWM) circuitry.

The output of the PWM circuitry drives the Inverter
circuit to provide the required output in a continuous
closed loop control process, regulating in either voltage
mode or current mode as required.
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The internally generated voltage and current feedback A precision +5Vdc, £0.5%, 25ppm/°C micro power band
signals are processed and provided to the remote interface gap reference output is provided for user programming
for monitoring purposes. convenience.

The Enable Input from the remote interface controls the

HV ON and HV OFF status of the power supply by
interfacing with the PWM circuitry.

INVERTER HIGH VOLTAGE

e L Fem——n 1 TRANSFORMER - —— — — HIGH VOLTAGE OUTPUT SECTION _ _ _ -
— s |
I I I
| o i P !
CUSTOMER | P! ! I
-1 | | HIGH
PROVIDED INPUT p¢ C) I - P — Loy 3| Y AN\ t VOLTAGE
VOLTAGE [ (- I ————— [ /1 /1 [ OUTPUT
SOURCE I ro 1 | I
| [ | | [
| | r I | |
! (- ! I I
| P e oo | | [
. INVERTER | :
DRIVE - |
|mTT T -=-a ! |
| ' : HIGH VOLTAGE FEEDBACK DIVIDER |
VOLTAGE AND K : I h |
CURRENT . H AL AL SR AL AL S LA S I
PROGRAM f 1 Aol R S ST S !
AND MONITOR I 1 FEEDBACK
SIGNALS | CONTROL | SENSE VOLTAGE FEEDBACK
| CIRCUITRY I 1 RESISTOR SENSE RESISTOR
i e s e s i i I - -

Figure 9 - Block Diagram
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Chapter 5

OPTION
5.1 RS-232 Interface

See attached document 118109-001
for Communication Protocol

V6 Series MANUAL
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Chapter 6

MAINTENANCE

WARNING!
This power supply generates voltages that
are dangerous and may be fatal.

Observe extreme caution when working with
high voltage.

HIGH VOLTAGE

6.1 Periodic Servicing
The V6 product family does not require any periodic
maintenance or servicing.

6.2 Performance Testing

WARNING!
High Voltage is dangerous.
Only qualified personnel should perform
these tests.

It is highly recommended that all testing
comply with IEEE Standard 510-1983 IEEE
Recommended Practices for Safety in High
Voltage and High Power Testing. A copy of
this standard can be downloaded from the

Spellman High Voltage website here.

HIGH VOLTAGE

Generalized high voltage test procedures are
described in Bulletin STP-783, Standard Test
Procedures for High Voltage Power Supplies.

A copy of this bulletin can be downloaded from the
Spellman High Voltage website here.

V6 Series MANUAL 12

Test equipment includes, but is not limited to: an
oscilloscope, a high impedance digital volt meter, a
current meter, a ripple checker, a high voltage load, a
high voltage divider (such as the Spellman HVD-100
or HVD-200) an insulated load stick and insulated
short circuit stick and a safety interlocked Faraday
test cage to safety conduct the tests inside of. All
equipment must be properly rated for the power
supply to be tested. If you do not possess the required
equipment and skills necessary to safety conduct
these tests do not attempt to perform these
performance tests.

6.3 High Voltage Dividers

High voltage dividers for precise measurements of
output voltage with accuracy up to 0.1% are available
from Spellman. The HVD-100 is used for voltages up
to 100KV, the HVD-200 measures up to 200KV.

The HVD Series of high voltage dividers are
designed for use with differential voltmeters or high
impedance digital voltmeters. The high input
impedance of the HVD Series is ideal for measuring
high voltage low current sources, which would be
overloaded by traditional lower impedance dividers.
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HVD Dividers
The HVD Series data sheet can be downloaded from
the Spellman High Voltage website here. Contact the
Spellman Sales Department for information on price
and availability.

118130-001 REV A




Chapter 7

FACTORY SERVICE
7.1 Warranty Repairs

During the Warranty period, Spellman will repair all units
free of charge. The Warranty is void if the unit is worked
on by anyone other than Spellman personnel. See the
Warranty in the rear of this manual for more information.
Follow the return procedures described in Section 7.2.
The customer shall pay for shipping to and from
Spellman.

7.2 Factory Service Procedures

Spellman has a well-equipped factory repair department.
If a unit is returned to the factory for calibration or repair,
a detailed description of the specific problem should be
attached.

For all units returned for repair, please obtain an
authorization to ship from the Customer Service
Department, either by phone or mail prior to shipping.
When you call, please state the model and serial numbers,
which are on the plate on the rear of the power supply,
and the purchase order number for the repair. A Return
Material Authorization Code Number (RMA Number) is
needed for all returns. This RMA Number should be
marked clearly on the outside of the shipping container.
Packages received without an RMA Number will be
returned to the customer. The Customer shall pay for
shipping to and from Spellman.

A preliminary estimate for repairs will be given by phone
by Customer Service. A purchase order for this amount is
requested upon issuance of the RMA Number. A more
detailed estimate will be made when the power supply is
received at the Spellman Repair Center. In the event that
repair work is extensive, Spellman will call to seek
additional authorization from your company before
completing the repairs.

V6 Series MANUAL
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7.3 Shipping Instructions

All power supplies returned to Spellman must be sent
shipping prepaid. Pack the units carefully and securely in
a suitable container, preferably in the original container, if
available. The power supply should be surrounded by at
least four inches of shock absorbing material. Please
return all associated materials, i.e. high voltage output
cables, interconnection cables, etc., so that we can
examine and test the entire system.

All correspondence and phone calls should be directed to:

Spellman High Voltage Electronics Corp.
475 Wireless Boulevard

Hauppauge, New York 11788

TEL: (631) 630-3000

FAX: (631) 435-1620

E-Mail: sales@Spellmanhv.com
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SPELLMAN HIGH VOLTAGE ELECTRONICS
WARRANTY

Spellman High Voltage Electronics (“ Spellman”) warrants that all power supplies it manufactures will be
free from defects in materials and factory workmanship, and agrees to repair or replace, without charge, any
power supply that under normal use, operating conditions and maintenance reveals during the warranty
period a defect in materials or factory workmanship. The warranty period is twelve (12) months from the
date of shipment of the power supply. With respect to standard SL power supplies (not customized) the
warranty period is thirty-six (36) months from the date of shipment of the power supply.

This warranty does not apply to any power supply that has been:
e Disassembled, altered, tampered, repaired or worked on by persons unauthorized by Spellman;
e subjected to misuse, negligent handling, or accident not caused by the power supply;
e installed, connected, adjusted, or used other than in accordance with the original intended application and/or
instructions furnished by Spellman.

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING
THOSE OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

The buyer’s sole remedy for a claimed breach of this warranty, and Spellman’s sole liability is limited, at
Spellman’s discretion, to a refund of the purchase price or the repair or replacement of the power supply at
Spellman’s cost. The buyer will be responsible for shipping charges to and from Spellman’s plant. The
buyer will not be entitled to make claim for, or recover, any anticipatory profits, or incidental, special or
consequential damages resulting from, or in any way relating to, an alleged breach of this warranty.

No modification, amendment, supplement, addition, or other variation of this warranty will be binding unless
it is set forth in a written instrument signed by an authorized officer of Spellman.

Factory Service Procedures

For an authorization to ship contact Spellman’s Customer Service Department. Please state the model and
serial numbers, which are on the plate on the rear panel of the power supply and the reason for return. A
Return Material Authorization Code Number (RMA number) is needed from Spellman for all returns. The
RMA number should be marked clearly on the outside of the shipping container. Packages received without
an RMA Number may delay return of the product. The buyer shall pay shipping costs to and from Spellman.
Customer Service will provide the Standard Cost for out-of-warranty repairs. A purchase order for this
amount is requested upon issuance of the RMA Number (in-warranty returns must also be accompanied by
a “zero-value” purchase order). A more detailed estimate may be made when the power supply is received
at Spellman. In the event that the cost of the actual repair exceeds the estimate, Spellman will contact the
customer to authorize the repair.

Factory Service Warranty

Spellman will warrant for three (3) months or balance of product warranty, whichever is longer, the repaired
assembly/part/unit. If the same problem shall occur within this warranty period Spellman shall undertake all
the work to rectify the problem with no charge and/or cost to the buyer. Should the cause of the problem be
proven to have a source different from the one that has caused the previous problem and/or negligence of
the buyer, Spellman will be entitled to be paid for the repair.

Spellman Worldwide Service Centers

For a complete listing of Spellman’s Global Service facilities please go to:
http://www.spellmanhv.com/customerservice/service.asp
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1.0 SCOPE
This document applies to the communication interface on the V6 Series Power

Supply.

2.0 FUNCTIONAL DESCRIPTION
The V6 Series power supply provides a serial communications interface:
e RS-232 on J1 I/0O Connector

Data acquisition and control capabilities are provided by:
e 14 channels of 12-bit analog-to-digital converters
e 2 additional analog channels that monitor the house-keeping power supply
and ambient temperature
e 5 digital output bits
e 8 digital inputs bits
e 3relays/interlocks

3.0 GETTING STARTED — HARDWARE SETUP
The digital hardware includes a 40MIPS digital signal processor
processor/controller

3.1 RS232 INTERFACE

The RS232C interface has the following attributes:
115K bits per second

No Parity

8 Data Bits

1 Stop Bit

No handshaking

3.2 RS-232 CABLING

An RS-232 cable where one end is a DB9 connector and the other end is
a DB15 male connector. Line 2 is connected straight through to pin 2 and
3 line is conncected straight through to line 3. Please refer to the following
chart.
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PC to SIC Board Cable Details

PC Connector (DB-9 Female)

J1 Connector (DB-15

Female)
Pin2: RXIn Pin 2: RX Out
Pin 3: TX Out Pin 3: TX In
Pin 5: Ground Pin 5: Ground

40 GETTING STARTED - SOFTWARE

The following sections detail how to create software to interface to the V6 Series

communications interfaces.

41 RS-232

The RS-232 interface makes use of a standard ‘command/response’
communications protocol. See section 6.0 for the syntax of the serial
interface protocol. The programmer should also review section 4.3 for
programming considerations for the USB interface as the code is nearly
identical for the RS-232 interface.

All software that addresses the RS-232 interface must adhere to the

following parameters:

115K bits per second
No Parity

8 Data Bits

1 Stop Bit

No handshaking

5.0- SERIAL INTERFACE PROTOCOL
Serial communications will use the following protocol:

<STX><CMD><,>ARG><,><CSUM><ETX>

Where:

<STX> =1 ASCII 0x02 Start of Text character

Standard V6 Series Communication Protocol
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<CMD> = 2 ASCII characters representing the command 1D

<> =1 ASCII 0x2C character

<ARG> = Command Argument

<> =1 ASCII 0x2C character

<CSUM> = Checksum (see section 5.2 for details)
<ETX> =1 ASCII 0x03 End of Text character

5.1 COMMAND ARGUMENTS

The format of the numbers is a variable length string. To represent the number
42, the string '42’, '042’, or ‘0042’ can be used. This being the case, commands
and responses that carry data are variable in length.

5.2 CHECKSUMS

The checksum is computed as follows:
e Addthe <CMD>, <,>, <ARG>, and <,> bytes into a 16 bit (or larger)
word. The bytes are added as unsigned integers.
e Take the 2's compliment (negate it).
e Truncate the result down to the eight least significant bits.
e Clear the most significant bit (bit 7) of the resultant byte, (bitwise AND with
OX7F).
e Set the next most significant bit (bit 6) of the resultant byte (bitwise OR
with 0x40).
Using this method, the checksum is always a number between 0x40 and Ox7F.
The checksum can never be confused with the <STX> or <ETX> control
characters, since these have non-overlapping ASCII values.

If the DSP detects a checksum error, the received message is ignored — no

acknowledge or data is sent back to the host. A timeout will act as an implied
NACK.
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The following is sample code, written in Visual Basic, for the generation of
checksums:

Public Function ProcessOutputString(outputString As String) As String

Dim i As Integer

Dim CSb1 As Integer
Dim CSb2 As Integer
Dim CSb3 As Integer
Dim CSb$

Dim X

X=0

Fori=1To (Len(outputString)) 'Starting with the CMD character
X = X + Asc(Mid(outputString, i, 1)) 'adds ascii values together

Next i

CSb1 =256 - X "Twos Complement

CSb2 = 63 And (CSb1)

CSb3 =64 Or (CSb2) 'OR 0x40

CSb$ = Chr(Val("&H" & (Hex(CSh3))))

ProcessOutputString = Chr(2) & outputString & CSb$ & Chr(3)

End Function

Here is an example of an actual Checksum calculation for command 10
(Program kV setpoint)

The original message with a placeholder for the checksum is
<STX>10,4095,<CSUM><ETX>

e First, you add up all the characters starting with the ‘1’ in the command
number, to the comma before the checksum with their ASCII values (in
hexadecimal):

0x31 + 0x30 + 0x2C + 0x34 + 0x30 + 0x39 + 0x35 + 0x2C = 0x18B

e Next, you then take the two’s complement of that number by negating it,
by subtracting it from 0x100 (decimal 256), and only retain the lowest 7
bits by bitwise ANDing the results with Ox7F. :

NOTE: This combines the steps of getting the twos complement,
truncating the result to 8 bits and clearing the 8" bit.
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(0x100 — 0x18B) & 0x7F = 0x75
e Finally, bitwise OR the result with 0x40:
0x75 | Ox40 = 0x75
The checksum byte is 0x75 (Decimal 117, ASCII: u)

Here is another example, this time for command 22 (Request Status) which has
no arguments.

The original message with a placeholder for checksum is:
<STX>22,<CSUM><ETX>

e First, you add up all the characters starting with the ‘2’ in the command
number to the comma before the checksum with their ASCII values (in
hexadecimal):

0x32 + 0x32 + 0x2C = 0x90

e Next, you then take the two’s complement of that number by negating it,
by subtracting it from 0x100 (decimal 256), and only retain the lowest 7
bits by bitwise ANDing the results with 0x7F:

NOTE: This combines the steps of getting the twos complement,
truncating the result to 8 bits and clearing the 8" bit.

(0x100 — 0x90) & Ox7F = 0x70
e Finally, bitwise OR the result with 0x40:

0x70 | 0x40 = 0x70
The checksum byte is 0x70 (Decimal 112, ASCII: p)
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5.3 COMMAND OVERVIEW

Command Name <CMD> <ARG> RANGE
Program KV (DAC 10 1-4 ASCII 0-4095
A)

Program Emission 11 1-4 ASCII 0-4095
(DAC B)

Request ADC Data 20 None -
Request Status 22 None -
Request Software 23 None -
Version

Request Hardware 24 None -
Version

Request Model 26 None -
Number

Set Xray OnOff 99 lor0O -

5.4 RESPONSE OVERVIEW

The command responses will follow the same format as outlined above in
section 5.3. This list is comprised of Commands with complex responses
only. Commands using a simple response will use the <$> character
(ASCII 0x24) as a “Success” response or a single character error code.
These responses will be eight ASCII characters in length.

Response Name <CMD> | Response

Request Analog 20 20-41
Readbacks — KV & ASCII
MA

Request Status 22 12 ASCII
Request DSP 23 18 ASCII

Software Version
Request Hardware 24 10 ASCII
Version
Request Model 26 12 ASCII
number
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5.5 COMMAND STRUCTURE

5.5.1 Program KV

Description:
The host requests that the firmware change the setpoint of DAC
Channel D.

Direction:
Host to supply

Syntax:
<STX><10><,><ARG><,><CSUM><ETX>

Where:
<ARG> =0 - 4095 in ASCII format

Example:
<STX>10,4095,<CSUM><ETX>

Detailed Example:
0231302C343039352C 7503

Response:
<STX><10><,><$><,><CSUM><ETX>
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5.5.2 Program Emission

Description:
The host requests that the firmware change the setpoint of DAC Channel

B.

Direction:
Host to supply

Syntax:
<STX><11><,><ARG><,><CSUM><ETX>

Where:
<ARG> =0 - 4095 in ASCII format

Example:
<STX>11,4095,<CSUM><ETX>

Response:
<STX><11><,><$><,><CSUM><ETX>
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5.5.3 Request ADC Data

Description:
The host requests that the firmware report the current ADC Channel KV

monitor, and Channel MA monitor.

Direction:
Host to supply

Syntax:
<STX><20><,><CSUM><ETX>

Response:
<STX><20><,><ARG1><,><ARG2><,><CSUM><ETX>

Where:

<ARG1> KV: 0 - 4095 in ASCII format
<ARG2> MA: 0 - 4095 in ASCII format

Example:
<STX>20,4095,4095,<CSUM><ETX>
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5.5.4 Request Status

Description:
The host requests that the firmware report the current DAC Channel D

setpoint.

Direction:
Host to supply

Syntax:
<STX><22><,><CSUM><ETX>

RGSQOI’]SGZ
<STX><22><,><ARG1><,><ARG2><,><ARG3><,><CSUM><ETX>

Where:

<ARG1> 1 = Over Voltage, 0 = Normal
<ARG2> 1 = Over Current, 0 = Normal
<ARG3> 1 = Enable, 0 = Disable

Example:
<STX>22,0,0,0,<CSUM><ETX>
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5.5.5 Request Software Version

Description:
The host requests that the firmware sends the DSP firmware part

number/version.

Direction:
Host to supply

Syntax:
<STX><23><,><CSUM><ETX>

Example:
<STX>23,<CSUM><ETX>

Response:
<STX><23><,><ARG><,><CSUM><ETX>

Where:

<ARG> consists of eleven ASCII characters representing the current
firmware part number/version. The format is SWM9999-999

Example:
<STX>23,SWM9999-999 <CSUM><ETX>
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5.5.6 Request Hardware Version

Description:
The host requests that the firmware sends the hardware version.

Direction:
Host to supply

Syntax:
<STX><24><,><CSUM><ETX>

Example:
<STX>24,<CSUM><ETX>

Response:
<STX><24><,>< ARG><,><CSUM><ETX>

Where:

<ARG> consists of 3 ASCII characters representing the hardware version.
The format is ANN, where A is an alpha character and N is a numeric
character

Example:
<STX>24,A01,<CSUM><ETX>
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5.5.7 Request Model Number

Description:
The host requests that the firmware sends the unit model number

Direction:
Host to supply

Syntax:
<STX><26><,><CSUM><ETX>

Example:
<STX>26,<CSUM><ETX>

Response:
<STX><26><,><ARG><,><CSUM><ETX>

Where:

<ARG> consists of five ASCII characters representing the model number.
The format is XNNNN, where N is a numeric character.

Example:
<STX>26,X9999,<CSUM><ETX>
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5.5.8 Set XRay OffOn

Description:
The host requests that the firmware set XRay Off or On

Direction:
Host to supply

Syntax:
<STX><99><,><ARG><,><CSUM><ETX>

Where:
<ARG>=0 =HV Off, 1 = HV On.

Example:
<STX>10,1,<CSUM><ETX>

Response:
<STX><10><,><$><,><CSUM><ETX>
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