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Plastics Sorting
Mineral Analysis
Crystal Inspection
X-Ray Fluorescence
Plating Measurement
X-Ray Diffraction
Thickness Gauging
Cargo Screening
Food Inspection
NDT Analysis
Undersea Telecom
Security Applications
Radiography
Fluoroscopy
Extraoral Dental X-Ray
Bone Densitometry
Mammaography

Mass Spectrometry

Capillary Electrophoresis
Electrostatic Printing
lon Beam Implantation
Semiconductor Processing
Electron Beam Welding
Capacitor Charging

High Power RF Transmitters

Spellman

High Voltage Electronics Corporation

Spellman High Voltage.
Powering the Future of Advanced Technologies

For over 75 years, Spellman
has been helping technology
companies grow by providing
standard and custom high
voltage power converters,
X-Ray generators and
Monoblock® X-Ray sources
of exceptional value and
performance and by aligning our procedures, processes and
infrastructure to support our cutomers’ goals — a process we call
homologation. At Spellman, homologation is in everything we do.
From initial product concept through final delivery, we dedicate a
team of experts to work with each customer.

Your Vision is Our Mission

Spellman advances medical care, industrial processes, quality
control, scientific research, security and telecommunications by
providing innovative high voltage power conversion solutions that
enable equipment manufacturers to improve their systems’ perfor-
mance, reliability, cost and bottom line.

Innovation & Quality
With over 75 years of high voltage innovation, world-class 1SO
certified production facilities and global support network,
Spellman can meet the needs of discriminating global OEM's
system manufacturers

Compliance and Safety
Safety and Regulatory Agency approvals such as: UL, CSA,
and IEC can be provided. In addition, Spellman is authorized
to conduct UL sanctioned testing

Risk Management

Consistent processes across multiple facilities ensures a
secure supply chain. Products can be manufactured at
multiple Spellman sites. With standardized manufacturing,
training and equipment, you can be assured of quality
products and service for years to come

Support and Service
Our globally situated technical support centers are strategically
located to provide rapid local response to customer needs
Support Centers are linked through a common ERP system and
real-time data reporting so information is always available about
your product and delivery status

spellmanhv.com



PRODUCT INDEX MONOBLOCK® X-RAY SOURCE

MODEL MAX. VOLTAGE MAX. POWER PAGE
XRBO11 80kV 20W, 50W 130-133
uXRB130P65 130kV 65W 134-138
XRB8ON100 80kV 100W 139-142
MODULAR SUPPLIES XRB8OPN100HR  80kV 100W 143-148
MODEL MAX. VOLTAGE MAX. POWER PAGE XRB100N100 100KV 100W 149-151
MSA 1-3kV 0.9W 4-5 XRBHR 80kV-100kV  100W-500W 152-159
MS 300V-3kV 3w 6-7 XRBD 160kV 100W-500W 160-167
PMT 500V-7.5kV 1.9-4W 8-9 XRB180PN200 180kV 200w 168-170
UM 62.5V—6kV 4W-30W 10-15 XRBe80PN300 80kV 300w 171-175
XRB8OPN320 80kV 320W 176-178
kjnl\;g 40 ftz_gg:x :\évwsow ;221 XRB200PN400/CT 200kV 400W 179-181
XRB160PN480/1  160kV 480W 182-184
MPD 1kV-30kV 10w 25-27 XRB160PN480/2  160kV 480W 185-187
MPS20W 1kV-20kV 20w 28-29 XRB160PN480/CT 160kV 480W 188-190
SMS 1kV-60kV 60W 30-31 XRB200PN500 200kV 500W 191-193
umMw 8kV—20kV 60W, 125W 32-35 XRB150PN600  150kV 600W 194-196
SLM 1kV-160kV 300W-1.2kW 36-39 XRB160PN688/CT 160kV 688W 197-199
PDM90PN900 90kV 900W 200-202
RACK MOUNT SUPPLIES MMB125PN3.5  125kV 3.5kW 203-205

MODEL MAX. VOLTAGE MAX. POWER PAGE

1kV-130kV 10W-1.2kW 40-

APPLICATION SPECIFIC

SL 150KV 150KV 1 2KW 45 4 6 pectmme"v MAX. VOLTAGE MAX. CURRENT  PAGE
SL2KW 500V-50kv 2kw 47-50 MI1.5PN24 1.5kV 6.5mA 206-207
SLS 160kV-360kV 2kW 51-54 ML430 430V 12mA-25mA  208-209
STA 1kV-70kV 4kW 55-57 ML1350 245V-1350V  15mA 210-211
. i MX2.5 2.5kV 60pA 212-213
STR TkV=150kV Gkw 58-60 MX8 PLUS 8kv 100A 214-215
ST 1kV-225kV 12kW-180kW 61-65 MX10 10kV 100pA 216-217
MX20 20kV 100pA 218-219
X-RAY GENERATORS MXE 2.5kV-10kV  200pA 220-221
MODEL MAX. VOLTAGE  MAX. POWER PAGE MXTOPLUS - 2.3kV=10KkV ;853;230"‘“ 222223
XLG 30kV-130kV 3W-260W 66-67 MCP 3kV 330pA 226-227
XMPE 10kV 5W 68-69 TOF3000 30kV 400pA 228-229
XMPG 10kV 10w 70-71 : B:A:;mp/ﬁieam akv 600pA 230-231
MNX 50kV, 65kV 50W, 65W, 75W  72-74 FIB 35KV 30uA 230-234
ux 50kV, 65kV 50W, 65W, 75W  75-79 EBM20N5/24  20kV 250pA 235-237
MFX 50kV, 65kV 50W, 65W, 75W  80-82 EEM?ESR ggw 1 gguﬁ Sig-gg?
. - M -
XRF 160kV 80W, 320W, 640W 83-84 EBM-FEG 30KV 200pA 549244
uxHP 50kV-80kV 100w 85-88 EBM60-FEG 60kV 300pA 245-247
DXM 20kV-160kV 300W-1.2kW 89-93 VS100 100kV 100pA 248-249
DXB 40kV-320kV 300W-1.2kW 94-96 Power Feed Equipment
DXM100 100KV 300W-1.2kW 97-99 EEE-EV glx } -gﬁ gggggi
XLF 60kV 600W-1.2kW 100-101 PEE-HV 6kV-15KV 15A 555 556
XRV 160kV—-450kV 1.8kW—-6kW 102-105 PFE-SB 6kV—-20kV 2A-2.5A 257-260
XRV Controller 286 Image Intensifiers
XRV 1/0 Box 287-290 DGM935 30kV 30pA 261-262
DF/FF 60kV 3kW-4kW 106-107 DGM945 30kV 50pA 263-264
VMX 40KV 5KW 108-110 Electrophoresis/Electrospinning
PIVIX 49KV EW 111-113 CZE1000R 30kV 300pA 265-266
CZE2000 5kV-30kV 0.3mA-2mA 267-268
PMX70 70kV 12kW 114-116 Capacitor Charging
CCT 60kV-140kV 32kW, 42kW, 50kW 117-118 CCM1KW 1kV-4kV 500J/s— 1000J/s 269-271
CT 60kV—140kV 32kW-110kW 119 CCM - 4kv 3100J/s 272-273
e-Beam Evaporation
PORTABLE X-RAY IMAGING EVA 5kV-10kV 3kW, 6kW, 12kW 274-280
Electrostatic Chuck
MODEL MAX. VOLTAGE MAX. POWER PAGE MSC2.5PN7.5 2.5kV 3mA 281-082
SPX 160kV—-300kV 800W-900W 120-126 'ECHUCK 2kV-5kV 5mA 283
Tube Stand 127-128 Injector Control
SPX Laser Pointer 129 ICA 15kvV 5.5mA 284-285
ACCESSORIES
MODEL PAGE
XRV Controller 286
XRV 1/0 Box 287-290

HVD 291



0.9W REGULATED PGB
MOUNT HV POWER SUPPLY

The MSA Series are compact printed circuit board mount-
able (PCB) high voltage power supply module available
from 1kV to 3kV with either a positive or negative output
polarity. The MSA Series feature 0-10Vdc variable voltage
programming that equals 0-100% of rated output voltage.
A voltage monitor is provided where 0-10Vdc equals
0-100% of rated output voltage. Additionally a status
signal and enable signal provides simple control of the
power supply. All units have in-built protection against
fault conditions.

The MSA Series are intended for general use where a
compact high performance PCB mountable power supply
is required, like driving an electron multiplier in a mass
spectrometer. The aluminium enclosure helps shield the
unit reducing radiated noise.

TYPICAL APPLICATIONS
Photomultiplier Tubes
Electron Multiplier
Mass Spectrometry
Electrostatic Lenses
Nuclear Instruments

SPECIFICATIONS
Input Voltage:

+24 Vdc, £2Vdc
Input Current:

150mA maximum input current
30mA pk-pk maximum input current ripple

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

®
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e Compact High Performance Module
e Variable Voltage Programming

e 0.9 Watts Output Power

e Voltage Monitor

e Arc and Short Circuit Protected

Output Polarity:
Positive or negative, specify at time of order

Output Power:
0.9 watts, maximum

Output Voltage Accuracy:
+1%

Voltage Regulation:
Line: 21.6Vdc to 26.4Vdc, +0.02%
Load: 0-100% rated load, +0.02%

Stability:
50ppm/8hrs after one hour warm up period

Temperature Coefficient:
25ppm per degree C

Settling Time:
After Power On or Enable:

100 milliseconds, typical

When power is removed the unit will decay to
<+60 volts within 2 seconds

Protection:
Arc and short circuit protected.
Not designed to withstand continuous arcing

Environmental:
Temperature Range:
Operating: 0°C to 60°C
Storage: -20°C to 70°C
Humidity:
95% RH, non-condensing
Cooling:
Convection cooled

Dimensions:
273"Lx221"W x 1.21”"D (69.4mm x 56.2mm x 30.7mm)

Weight:
7.0 oz. (200g)

Regulatory Approvals:
Designed to meet EN 61010-1, UL 61010A-1 and
CAN/CSA-22.2 No. 61010.1
As the unit is intended for incorporation into end users
equipment it will not be tested as a standalone unit to
meet the EMC directive. The user will need to follow
sensible EMC precautions in using the unit.
The unit is compliant with the EU RoHS directive.

www.spellmanhv.com

Spellman High Voltage is an 1SO 9001 and ISO 14001 registered company
Copyright © 2019 Spellman High Voltage Electronics Corp.




0.9W REGULATED PCB SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
MOUNT HV POWER SUPPLY

PAGE 2 OF 2
MSA SELECTION TABLE DIMENSIONS: in.[mm]
Model Output Voltage  Output Current  Ripple (Vpp) TOP VIEW
MSA1*24 0-1kV 0-900pA 30mV
MSA2*24 0-2kV 0-450uA 40mV ~———273[69.4]
MSA3*24 0-3kV 0-300pA 50mV
1) Replace the * with “P” for positive output polarity and “N” for negative
output polarity.
2) The ripple figurelinclludes random non switch rglatgd noise, nqise relatgd to Spellmgg‘
the oscillator, switching and feedback control circuitry and noise associated o
with the rectified primary switching frequency. 221[56.2]
MODEL NO: ’ ’
SERIAL NO:
TAGE SIGNAL PINS
ER AND CONTROL ‘
SIGNAL LEVEL SIGNAL PARAMETERS
Enable Enable = Low (<1.2V). Disable = High
(>2.4V), when Enable pin is NC, 10kQ pull FRONT VIEW
up to +5V £10%
2 Status ov/5v OK = 11kQ pull up to +5.1V £10%. Fault =
<0.1V, Zout = 1kQ 1.14[29)] 0.12[31]
3 Voltage Program 0-10V 0to +10Vdc = 0 to 100% rated output
voltage, Accuracy = +1%. Zin = 10kQ) | I S
4 Voltage Monitor 0-10V 0to +10Vdc = 0 to 100% rated output 3
voltage, Accuracy = +2%. Zout = 20kQ)
5 Input Voltage 24Vdc Power Input BOTTOM VIEW
6" Signal Ground ov Ground reference for control and
monitoring signals 1.94[49.3]
7 Power Ground ov Power Return 0.18 [4.81_,| — l
To reset the unit after a fault condition, Pin1 (Enable) must be set
high for at least 10 seconds A 0.35[8.9]
* pins 6 & 7 are linked internally H'i;m%ﬁ:ée 1.10123.1]
HIGH VOLTAGE CONNECTION DETAIL
PIN SIGNAL SIGNAL PARAMETERS ~02564]
8 [ High Voltage Output|  0-100% Rated Output. !!Danger: High Voltage!! T

SIDE VIEW
1.20[30.7]
0.16 [4.1]
PINS:
0.040 [1.02] DIA.

DRILL DIA. FOR PINS:
0.042[1.09 +/- 0.03]

0.16[4.1]

Corporate Headquarters
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3W REGULATED PCB MOUNT SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

HV POWER SUPPLY

oHS,

A <
dmphey

Spellman’s MS Modules have been designed for printed
circuit board mounting with high reliability, small size and
light weight. The MS 3W modules provide well regulated,
low ripple, high stability output voltages ranging from
300V to 3KV in a versatile, compact and cost-effective
design. The modules incorporate remote control and arc
& short-circuit protection. Radiated pickup is eliminated
by sealing each module in an aluminum enclosure.

TYPICAL APPLICATIONS
Photomultiplier Tubes
Precision Lenses
Image Intensifiers
Nuclear Instruments
Spectroscopy

OPTIONS
I Isolated Input to Output
Maximum Isolation Voltage:
40V for units <1kV
100V for units >1kV

Note: this option is only available for certain
models, please consult Spellman for availability.

SPECIFICATIONS

Input Voltage:
+12Vdc +1V. Other input voltages also available.

Input Current:
< 0.65A at full output.

Output Voltage:
Continuously adjustable over each entire range
Models available in either positive or negative polarity.
See table for voltage ranges.

N Speliman

+1-631-630-3000

High Voltage Electronics Corporation

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com
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e Low Cost

e Qutput Voltages up to 3kV

e 3 Watts Power Rating

e Positive or Negative Polarity

e Arc and Continuous Short Circuit Protected
e Low Stored Energy

* High Reliability

e Internal 5V Reference

e OEM Customization Availahle

Output Voltage Control:
Remote voltage programming such that 0-5Vdc
gives 0 to full rated output

Output Power: 3W continuous.

Voltage Regulation:
Line:  0.005% for input change of 1V.
(<0.01% for MS0.3 units)
Load: 0.05% for 100pA to full load change at maximum
voltage. (<0.1% for MS0.3 units)

Ripple: See MS selection table

5Vdc Reference: +5.0V (x0.2V)

A maximum of 1mA can be drawn from this output.
Temperature:

Operating: 0°C to +50°C.

Storage:  -35°C to +85°C.
Temperature Coefficient: 50ppm/°C typical.

Stability:
< 0.05%/8 hrs at constant operating conditions
after one hour warm-up.

Humidity: 0 to 90% non-condensing.

Dimensions:
Units <1kV:
87"H x 2.1"W x 3.1"D (283mm x 53mm x 78mm).
Units >1kV:
1.1"H x 2.36"W x 4.2"D (28mm x 60mm x 106mm).

Weight:
Units <1kV: 0.2Ib (80g).
Units >1kV: 0.4lb (160g).

Regulatory Approvals:
Compliant to EEC Low Voltage Directive.
UK Conformity Assessed.
RoHS Compliant.

www.spelilmanhv.com

Spellman High Voltage is an 1SO 9001 and IS0 14001 registered company
Copyright © 2004 Spellman High Voltage Electronics Corp.




3W REGULATED PCB MOUNT SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
HV POWER SUPPLY

PAGE 2 OF 2

MS SELECTION TABLE DIMENSIONS: in.[mm]

OUTPUT OUTPUT RIPPLE
VOLTAGE =~ CURRENT v SIDE VIEW
(V) (mA) (p-p)

300 10 0.05 MS0.3* O_t91 23]
500 6 0.05 MS0.5* ¢
750 4 0.075 MS0.75* | | DAILL DIA FOR
1000 3 0.10 MS1* DRI FO
1500 2 0.15 MS1.5*
2000 1.5 0.20 MS2*
2500 1.2 0.25 MS2.5* BOTTOM VIEW
3000 ! 0.0 MS” 0.26 [6.5]—-| fe—— 2.22[56.5] —|
- +0OV O/P
How To Order: f
S o 1.57[40.00] 45V REF 0.98 [25]
XX*12/C/I 0.50[12.73]
where: l I + CTRL i l 2.09 [53]
XX is the Output voltage (see selection table) ! + OV ‘
* is the polarity: P for positive / N for negative 0.85[21.7]
12 is the input voltage. This is 12V T | 50778 | oa0rs)
/l'is the floating output option, if required 0.266.5]
Examples: MS2P12/C
MS0.3P12/C/I
UNIT > 1000V UP TO 3000V
SIDE VIEW
1.10 28]
DRILL DIA FOR l
PINS 1mm I |
BOTTOM VIEW
0.26[6.5] —-I le——— 3.05[77.47]
' I oviorp
5V REF
1.58 [40.03] 050[12.73] e 2.36 [60]
I - HV O/P
0.86[21.7] I i— 7-
0.57 [14.47] 346
e 409[104] —— ]

View on pins.
Recommended hole size
for terminals Tmm.

e @

Corporate Headquarters
www.spellmanhv.com
Spel I el Hauppauge, New York USA
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HIGH VOLTAGE
MODULE

S

iy

YaiL s>

oHS’

A <
Omp\ey

Spellman’s Bertan brand of PMT modular high voltage
power supplies offer well regulated, fixed polarity outputs
up to 7.5kV, which operate off a low voltage DC input
voltage. These fully enclosed modules are specifically
designed with proprietary linear power conversion tech-
nigues to provide exceptionally low ripple and noise.
The PMT is ideal for precision applications including:
photomultiplier tubes, solid state detectors and
ultrasonic transducers.

The output voltage can be controlled by either a local
internal potentiometer or by a customer provided ground
referenced signal for remote operation. Additionally a
ground referenced output voltage monitor signal is
provided. The PMT can be powered from either a single
positive voltage source or a split + voltage source,
providing application flexibility.

TYPICAL APPLICATIONS
Photomultiplier tubes
Ultrasonic transducers
Solid state detectors

SPECIFICATIONS
Input Voltage:
Option 1: +24Vdc to +30Vdc @ 400mA
Option 3: £12Vdc to +18Vdc @ 400mA
specify “-1” (option 1) or “-3” (option 3) when ordering
Efficiency:
=50%, typical
Output Polarity:
Positive or negative, specify at time of order
Output Voltage:
See “model selection” table
Output Current:
See “model selection” table
Output Power:
1.875W, 2W, 2.5W, 3W, 4W
Voltage Regulation:
Line: £0.001% of rated output voltage for a
+1% input line change

Load:+0.001% of rated output voltage for a
full load change

Corporate Headquarters

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
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e 500V to 7.5kV @ 1.9 to 4 Waits

e Low Cost Modular Design

e Excellent Stability & Regulation

e Low Noise & Ripple

e Arc & Short Circuit Protected

e UL Recognized and RoHS Compliant

Ripple:
See “model selection” table

Stability:
<0.005% per hour, 0.02% per 8 hours, after a 1/2
hour warm up

Accuracy:
Remote Programming +(2% of setting, +0.5% of maximum)
Voltage Monitor +2%

Temperature Coefficient:
<50ppm/°C

Arc/Short Circuit:
All units are fully arc and short circuit protected and will
limit continuous short circuit output current to less than
150% of maximum rated output current.

Operating Temperature
0°C to +50°C

Storage Temperature:
-40°C to +85°C
Humidity:
20% to 85% RH, non-condensing
Interface Connector:
12 position card edge connector, mate provided with unit

Output Connector:

A captive 24" (610mm) of RG-59B/U shielded cable,
unterminated is provided

Cooling:
Convection cooled.

Dimensions:
3.875'W X 1.25'H X 6.3125"D (98mm x32mm x 160mm)

Weight:
<2.0 pounds (0.9kg)

Regulatory Approvals:
Designed to meet EEC EMC Directive. Compliant to EEC
Low Voltage Directive. UL/CUL recognized File E148969.
RoHS compliant.

128040-001 REV. W

www.spellmanhv.com
Spellman High Voltage is an ISO 9001 and ISO 14001 registered company
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HIGH VOLTAGE
MODULE

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
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DIMENSIONS: in.[mm]

MODEL SELECTION TABLE TOP VIEW
Model Output Voltage  Output Current  Ripple (Vpp) | 388(98]
PMT-05C-P,N 0 to 500V 0to 8mA 5mV 50 ['12'7]__ L
PMT-10C-P N 0 to 1kV 0 to 4mA 4mV
PMT-20C-PN 0 to 2kV 0to 2mA 2mV
PMT-30C-P,N 0 to 3kV 0to 1mA 6mV
PMT-50C-P N 0 to 5kV 0 to 0.5mA 10mV
PMT-75C-P.N 0to 7.5kV 0to 0.25mA 100mV

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

INTERFACE CONNECTOR

Parameters Option 1 Option 3
Pin Number Pin Number

+ Power Input +24Vdc to +30Vdc or +12Vdc to +18Vdc | 384 3&48&5 o
- Power Input -12Vdc to -18Vdc n/a 286
Ground Ground 1812 1812 BOTTOM VIEW
Voltage Monitor See Voltage Monitor Table 11 11
+9Vdc +9.0Vdc, 10mA maximum 10 10 -~ 3.38[85.8]—
Reference
Voltage Program | 0to 9Vdc = 0 to 100% rated output, 8 8 194[492] |~—
Input 100kQ Zin 25[6.35] —
Local Voltage Internal program potentiometer wiper, 9 9
Program 0to 9vdc

VOLTAGE MONITOR TABLE 5.75[146]

Signal Voltage  Signal Impedance

PMT-05C-P,N | 0 to 5 volts 50k ohms .15 DIA.
PMT-10C-P.N | 0to 1 volts 10k ohms THRU. 3PL
PMT-20C-P.N [ 0to 2 volts 25k ohms 25[6.35]
PMT-30C-P.N | 0t0 3 volts 30k ohms ]
PMT-50C-P,N | 0to 5 volts 100k ohms _—
PMT-75C-P,N | 0to 7.5 volts 200k ohms
Note: The Voltage Monitor polarity matches the
high voltage output polarity FRONT VIEW
———|~— .05[1.27]
e - 1.27[32.2]
l —— [|=~— .14[3.56]
44[11]
5.31[134]
.56 [14.2]

www.spellmanhv.com

Spellman High Voltage is an 1SO 9001 and IS0 14001 registered company
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HIGH VOLTAGE
MODULE
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Form, Fit and Function Design:

Spellman’s UM Series of printed circuit board mountable, high
voltage modules offer a form, fit and function replacement for
presently available commercially made units, while providing
additional features and benefits at competitive pricing. Utilizing
proprietary power conversion technology and Spellman's six
decades of high voltage experience, these SMT based high
voltage modules provide improved performance/reliability and
easier system integration at a lower cost when compared to
the competition.

Advanced Power Conversion Topology:

UM converters use a proprietary zero voltage switching
power conversion topology providing exceptional efficiency
and inherent low noise and ripple. Radiated emissions are
reduced compared to conventional switching topologies,
minimizing or even eliminating the need to shield the unit
from adjacent circuitry.

The high voltage output is generated using a ferrite core
high voltage step up transformer which feeds the output
circuitry. Units at 1kV or higher utilize an arrangement of half
wave Cockcroft-Walton voltage multiplier stages to obtain the
specified high voltage output, while lower voltage units use
a robust rectification and filter circuit.

Due to the fixed, high frequency conversion rate the 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.

Control and Regulation:

The actual output voltage generated 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 units in addition to
external monitoring purposes.

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com
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» 8 Voltage Ranges from 62.5V to 6kV,
Fixed Negative or Positive Polarity

e Available Output Power Increments of
4, 20 and 30 Watts

e Voltage/Current Regulation with
Automatic Crossover Control

e Voltage and Current Monitor Signals

e Fully Arc and Short Circuit Protected

e Precision +5V Reference Output

e Comprehensive Standard Interface

e CE Listed, UL Recognized and RoHS Compliant

Due to the UM’s unique converter topology it can provide
full current into low impedance loads or even a short circuit.
Standard units limit at 103% of maximum rated output current.

Standard Interface:

The Spellman UM Series interface provides current program-
ming capability and positive polarity, buffered, low output
impedance voltage and current monitor signals (zero to
+4.64Vdc equals zero to full scale rated). A voltage program-
ming input is provided where 0 to +4.64Vdc equals 0 to 100% of
rated voltage.

Current programmability allows the user to set where the
unit will current limit, anywhere from 0 to 100% of maximum
rated current. This feature is beneficial where less than full
output current is desired, like in the case of protecting a
sensitive load.

The buffered low impedance voltage and current monitor
signals can drive external circuitry directly, while minimizing
loading and pickup effects. These features save the user the
expense and implementation of external interface buffering
circuitry while improving overall signal integrity.

This standard interface is made available via a row of 13
pins with 0.1” pin spacing. A legacy interface (7 pins on a
0.2” spacing) that is compatible with presently available
commercially made units can be provided by ordering the
“L” option.

Mechanical and Environmental Considerations:

The UM Series are solid encapsulated, printed circuit board
mountable, plastic cased converters measuring only 2.97” X
1.57X 0.837(75.4mm X 38.1mm X 21.1mm). All units are
encapsulated using a silicon based potting material which is
considerably lighter in weight than epoxy. Two isolated, non
grounded 2-56 machine screws thread into the module to
securely mount it to the printed circuit board, relieving any
stress on the interface pins. Mounting plates, brackets and
flanged mounting options are also available

Regulatory Approvals:

Compliant to EEC EMC Directive. Compliant to EEC

Low Voltage Directive. UL/CUL recognized, File E227588.
RoHS Compliant.

www.spellmanhv.com

Spellman High Voltage is an IS0 9001 and ISO 14001 registered company
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SPECIFICATIONS Accuracy:
Input Voltage: 2% on all programming and monitoring, except | Sense 10%
12Vdc for 4W, 24Vdc for 20W and 30W Temperature Coefficient: (typical)
Nominal Voltage Range: Standard: 100ppm/°C _
11Vdc to 30Vdc for 4W, 23Vdc to 30Vdc for 20W and 30W Optional: 25ppm/°C (T Option)
Input Current: (typical) Environmental:
Disabled: 30mA Temperature Range:
No load: 90mA Operating: 0°C to 65°C case temperature
Full load: Storage: -55°C to 85°C, non operational
4 watt units: ~ 0.5A Humidity:
20 watt units:  1.0A 10% to 90%, non-condensing.
e ' Cooling:
. ?”30 wattunits: - 1.54 Convection cooled, typical. 30 watt units operating at full power
Efficiency: might require additional cooling to maintain case temperature
80-85%, typical below 65°C. Methods may include: forced air cooling, use of

heat sink or metal case, etc. It is the user’s responsibility to
maintain the case temperature below 65°C. Damage to the
power supply due to inadequate cooling is considered misuse

Voltage Regulation:
Line: <0.01%

Load: <0.01% and repairs will not be covered under warranty.
Current Regulation: Dimensions:

Line: <0.01 :ﬁ 2.967L X 1.49"W X 0.81"H

Load: <0.01% (75.2mm X 37.9mm X 20.6mm)
Stability: Weight:

0.01% per 8 hours, 0.02% per day after 30 min. warmup 4 o0z. (113g), typical

UM 4W SELECTION TABLE
Model Output V Output Current Low Freq. Ripple High Freq. Ripple

Output Arc Limiting | Sense Scaling High Voltage

Number %\Vp-p @ 1Hz-1kHz ~ %Vp-p @ 1kHz-1MHz Capacitance Resistance Full Scale Signal  Divider Resistance
UMO0.062*4 0 to 62.5V 64mA 0.030 0.028 8.8uF 10
UMO0.125%4 0 to 125V 32mA 0.045 0.014 8.8uF 4.40
UMO0.25%4 0 to 250V 16mA 0.034 0.017 2.2uF 200
UMO0.5*4 0 to 500V 8mA 0.036 0.040 0.8pF 940
uMi1*4 0to 1KV 4mA 0.025 0.015 0.2uF 470Q
uma+4 0 to 2kV 2mA 0.022 0.015 0.097uF 1.0KQ
UM4+4 0 to 4kV 1mA 0.019 0.017 0.012uF 9.4KQ
UMe*4 0 to 6kV 0.67mA 0.016 0.015 0.007uF 20KQ

UM 20W SELECTION TABLE

Model Output V Output Current Low Freq. Ripple High Freq. Ripple Output Arc Limiting | Sense Scaling High Voltage
Number %Vp-p @ 1Hz-1kHz ~ %Vp-p @ 1kHz-1MHz Capacitance Resistance Full Scale Signal  Divider Resistance

UMO0.062*20 0 to 62.5V 320mA 0.060 0.088 8.8uF 10

UMO0.125*20 0to 125V 160mA 0.067 0.044 8.8uF 4.40)

UMO0.25*20 0 to 250V 80mA 0.035 0.019 2.2uF 20Q

UMO0.5*20 0 to 500V 40mA 0.041 0.040 0.8uF 940

UM1*20 0 to 1KV 20mA 0.039 0.095 0.2uF 4700

UM2+20 0 to 2kV 10mA 0.026 0.016 0.097uF 1.0KQ

UM4*20 0 to 4kV 5mA 0.023 0.028 0.012uF 9.4KQ

UM6*20 0 to 6kV 3.3mA 0.017 0.018 0.007uF 20KQ

UM 30W SELECTION TABLE
Model Output V

Output Current Low Freq. Ripple High Freq. Ripple Output Arc Limiting | Sense Scaling High Voltage

Number %\Vp-p @ 1Hz-1kHz ~ %Vp-p @ 1kHz-1MHz Capacitance Resistance Full Scale Signal  Divider Resistance

UMO0.062*30 | 0to 62.5V 480mA 0.075 0.112 8.8uF 10

UMO0.125*30 | Oto 125V 240mA 0.075 0.056 8.8uF 4.40)
UMO0.25*30 0 to 250V 120mA 0.055 0.031 2.2uF 200

UMO0.5*30 0 to 500V 60mA 0.085 0.041 0.8uF 940

UM1*30 0 to 1KV 30mA 0.032 0.171 0.2uF 220Q
UM2*30 0 to 2kV 15mA 0.031 0.112 0.097pF 470Q
UM4*30 0 to 4kV 7.5mA 0.028 0.071 0.012pF 4.4KQ
UM6*30 0 to 6kV 5mA 0.020 0.051 0.007pF 9.4KQ

Note: Total ripple is the sum of the low frequency and high frequency ripple.  Grayed text indicates Legacy interface signals.

Sp . Corporate Headquarters WWW.SpeumanhV.CUm

e man Hauppauge, New York USA
+1-631-630-3000  FAX: +1-631-435-1620  Spellman High Voltage is an IS0 9001 and ISO 14001 registered company
e-mail: sa|es@spe||manhv_cgm Copyright © 2008 Spellman High Voltage Electronics Corp.
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MODULE

SIGNAL

PARAMETERS

Grayed out signals are provided for backward legacy compatability and their use
is not required

Power Ground Return, Signal Ground and HV Ground Return are connected
internally. For best performance they should not be connected externally.

LEGACY INTERFACE (L OPTION)

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

PAGE 3 OF 6

Standard Interface Connections

Seventeen (17) gold plated 0.025"(0.64mm) square pins
1 | Power Ground Return +12Vdc or +24Vdc power return/HV return suitable for direct PCB mounting. See mechanical drawing
1A | Signature Resistor Unique Identifying resistor connected to ground for location and spacing details.
2 | + Power Input +12Vdc or +24Vdc power input Programming and Monitor Signals
2A [N/C Voltage and current programming is done via positive polari-
ty, high input impedance, 0 to 4.64Vdc signals.
3A |1 Mon Q1o 4.64Vdc = 0 to 100% rated output. Zout < 10k) Voltage and current monitors are positive polarity, buffered
4 [Enable Input Low (<0.7V, Isink@1mA)=HV OFF, low output impedance 0 to 4.64Vdc signals.
High (open or >2V)=HV ON
4A [V Mon 0to 4.64Vdc = 0 to 100% rated output. Zout < 10kQ | Mon o o
5 |Signal Ground Signal Ground The | Mon signal is a true output current monitoring signal.
. All internal offsets due to feedback divider
5A | I Pgm 0to 4.64Vdc =0to 100% ‘rated output. Zin > 47kQ currents have been compensated for
Leave open for preset current limit @103% of rated output current ’
Signature Resistor
A unique identifying signature resistor for each type of unit is
connected from Pin 1A to ground. Details if desired are
available upon request.
Legacy Interface Connections
Eleven (11) gold plated 0.025” (0.64mm) square pins suit-
6A |V Pgm 010 4.64Vdc = 0 to 100% rated voltage. Zin > 100kQ able for direct PCB mounting. See mechanical drawing for
Leave open if pin 6 (remote adjust) is used for programming location and spacing details.
7 | +5V Reference Output | +5Vdc +0.5%, 50ppm/°C. Zout =4750) I Sense Signal
The | Sense signal polarity is opposite of the output polarity
of the module. This signal is protected via a transorb and
provided via a series connected 47k isolation resistor.
Internal HV dividers create a small, linear offset voltage on
10 [V Output HV Output the | sense signal that can be compensated for.
11 | HV Output HV Output Adhesive Backed Heat Sink

UM modules are provided with an uninstalled top mounted
adhesive backed heat sink. Label removal is not required if
the customer elects to install and use the provided heat sink.
The UM's internal power dissipation causes a case tem-
perature rise. If the case exceeds 65°C, the unit needs
external cooling (fan or heat sink). Even if the case is
below 65°C, it is prudent to keep it much lower. Like a

PIN SIGNAL PARAMETERS semiconductor device; the hotter it is, the shorter the life.
1| Power Ground Return | +12Vdc or +24Vdc power return/HV return For every 10°C reduction of temperature the lifetime will be
2 | + Power Input +12Vdc or +24Vdc power input increased by a factor of ~2.35. The thermal resistance from
3 |1 sense See | Sense text and tables for detalls internal circuitry to ambient is 8°C/watt without a heat sink
4 | Enable Input Low (<0.7V, Isink@1mA)=HV OFF (still air). This reduces to 6°C/watt with the heat sink.
High (open or >2V)=HV ON
5 | Signal Ground Signal Ground Examplle: .
= AT Posiive Polarty U Assuming ~80% efficiency for a 20 watt UM module, the
6 | Remote Adjust Os't've4gj\r/'gc f't' 100% rated vol 5 watts of internal power dissipation would create a 40°C
(;to . = 010 100% rated voltage, rise. Using the heat sink there would be only a 30°C rise.
n>mMa - Ultimately it is up to the user to determine what cooling
Negative Polarity Unit
+95VDC 00 %V =0 to 100% rated voltage method is applicable for their application, but the general
Zin >100kQ ’ recommendation is to keep the module as cool as possible.
7 | +5V Reference Output | +5Vdc +0.5%, 50ppm/°C. Zout =475Q
8 [ HV Ground Return HV Ground Return /
9 | E Out Monitor 10:1 ratio for models below 1kV, 100:1 ratio for models 152 102"
1kV and above. Polarity of Voltage Monitor signal equals (ég e smm)
polarity of unit. Accuracy is 2%, 100ppm/°C. Calibrated ’ e
with DVM with 10MQ input impedance
10 | HV Output HV Output /
11 | HV Output HV Output

Power Ground Return, Signal Ground and HV Ground Return are connected
internally. For best performance they should not be connected externally.

Corporate Headquarters

Hauppauge, New York USA
+1-631-630-3000  FAX: +1-631-435-1620
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UM OPTIONS

C Option discharge rate:
Fast Rise Time Applications-

If applications demand a power supply that is optimized for fast rise time/low overshoot require-

ments, then the C Option should be considered. A Hysteretic control circuit is employed providing C

improved performance in these unique applications with higher ripple observed (1% Vpp typical). If

used for capacitor charging, a Spellman Capacitor Charging Questionnaire should be filled out to V = Maximum rated voltage

assure all aspects of the intended usage is understood assuring the appropriate unit is provided. f = Frequency of discharge

Speak to a Spellman sales person for more details. I = Nominal output current
tr = Rise time

T Option
Low Temperature Coefficient-

The T Option offers the UM with an improved temperature coefficient. The standard voltage
feedback divider is replaced with one having a superior temperature coefficient, resulting in

HIGH VOLTAGE

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

a unit with 25ppm/C° (typical) temperature coefficient.

A Option

Adapter Board-

Spellman’s UM module can be
fitted with an adapter board that
will allow a drop in replacement
for other commercially

available modules of a
physically larger size, while
providing identical functionality
with superior performance.

—.89 (22.6)4‘

10(25) —|
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Maximum short circuit

CV
- (f) <1 watt

= Output capacitance of unit
Cext = External capacitance

Typical Rise Time:

_ C+Cext

\Y
| V)

Minimum rise time is 3mS

PHYSICAL INTERFACING

3.40 (86.4)

113 (28.6)—|

MOUNTING HOLES
2-56 UNC X .15 DEEP 2X

0000000000000

®

°
°

[t

1.50 (38.1)

84(213)
|
|

320 (813)

. ‘.f 08(1.9)
TYP. 13X

PINS:
GOLD-PLATED
0.025 (0.64) SQ.

=

B Option

Terminal Block-

The B Option provides terminal
block connections for both the
customer interface and high volt-
age output/return. This feature
can be helpful in situations
where frequent wiring

changes are

anticipated,

as in a testing

or prototype

environment.

1.50 (38.1)

5.65(1435)

525(133.4
20 (5.1) —|

,‘e.‘
|
|
i

1.10(27.9)

v
]

MOUNTING HOLES
.093 DIA. THROUGH
TYP. 4X

-]

SHIELDING

M Option

Mu Metal Shield-

UM modules can be fitted
with an adhesive backed
Mu Metal foil shield to
help protect sensitive
adjacent circuitry.

N Spellman

High Voltage Electronics Corporation

Corporate Headquarters

Hauppauge, New York USA
+1-631-630-3000  FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

Same as standard unit.
See page 6 of 6 for dimensional drawings
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SHIELDING continued

S Option

RF Tight Shielded Can-

The S Option mounts the UM
module inside of a flanged RF
tight aluminum can.

475 (120.7
MOUNTING HOLES:
- 438(1113) 156 DIA.
~—1.16 (29.5) ‘ 19(47) \‘7 ‘ /TVP X
d} = 777f®7 T C {5.10(25)
= ' o 2,00 (508)
— H = .
B 150081 } B @m ; ]
— 10@s) | 1 i
— TYP X | , 84(213)
— L] 1
— L ® === ’
T .. ¥ 1o
‘ 25 (6.4) ! & ® @) 7 | 10es '40(110 2
|
56 (143) | -———| ’ 40(102)
28/(7.0) TYP. 18X — 320 (813)
38(95) — 400 (101.6)

PINS:
GOLD-PLATED
0.025 (0.64) SQ.

CHASSIS MOUNTING

E Option

Eared Mounting Plate-
An eared mounting plate
is affixed to the top
surface of the UM
module allowing

simple chassis
mounting of unit.

89 (22.6)

3.99 (101.

57 (1447) 0@

)
)

362(91.9)

150 (38.1)

7{?7
|

0000000000
Ngogagagemn

= ©

©

3

F
©

|

\

\

|

\

o]
~—--®-

o

o
o

] L .64 (16.3)

- 44@4 -

MOUNTING HOLES:
156 DIA. TYP. 4X

E2 Option

Eared Mounting Plate-

An eared mounting plate is
affixed to the top surface of
the UM module allowing
simple chassis

mounting of

units ordered

with the Adapter

Board (A Option).

Spe

High Voltage Electronics Corporation

10 (25—

1.50 (38.1)

474 (120.4)

436 (110.7)
1948 —| |—

—95(242)—
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1,67 (425)

MOUNTING HOLES:
.156 DIA. TYP. 4X

C

—89(225)—
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DIMENSIONS: in.[mm]

17 PIN - Standard Interface

297 (746)

_ 57 (14.47)

84(213) —

MOUNTING HOLES:
2-56 UNC X .187 (4.74) DEEP 2X

I

875

1100 (2.54)
i

7¢‘

100 (254)
(22.22)

PAGE 6 OF 6

ORD » OR A

Voltage 0 to 62.5Vdc 0.062

0 to 125Vdc 0.125

0 to 250Vdc 0.25

0 to 500Vdc

0 to 1000Vdc

0 to 2000Vdc

0 to 4000Vdc

1.100 (27.94)

0 to 6000Vdc
Positive

Polarity

Negative

?

— |
125 (3.17) TYP. 13X | -200(5.08)
| 2450 (62.2)
PINS:
GOLD-PLATED 0.025
(0.64)SQ.

0000000000000
Ngogapagopna

PINOUT DETAIL

11 PIN - Legacy Interface

297 (74.6)

g3 (e1.1) | 571447,

MOUNTING HOLES:
2-56 UNC X .187 (4.74) DEEP 2X

775 (19.68)

1,50 (38.1)

200 (5.08) TYP. 6X

875
1100 (254)

1100 (2.54)
(22.22)

Power Watts Output

Watts Output

wln|a|lzlolo|s = o
oo P

Watts Output

UM1N20

Model
Voltage
Polarity
Power

OPTION ORDERING INFORMATION

OPTION OPTION CODE

Legacy Interface

Fast Rise Time

Low Temperature Coefficient
Adapter Board

Terminal Block

1.100 (27.94)

 125@17) TYP7X
2450 (622)

PINS:
GOLD-PLATED 0.025
(0.64) SQ.

PINOUT DETAIL

Note: There may be some restrictions on multiple option
combinations. Please contact our sales department for
Corporate Headquarters

more details.
Hauppauge, New York USA

+1-631-630-3000  FAX: +1-631-435-1620

c“ us
Spe

High Voltage Electronics Corporation

e-mail: sales@spellmanhv.com

Z|T( =[O

Mu Metal Shield

RF Tight Shielded Can

Eared Mounting Plate

Eared Mounting Plate/Adapter Board

UM4P30/L/E

Model
Voltage
Polarity
Power
Option
Option

M| m| o
N

www.spellmanhv.com
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Form, Fit and Function Design:

Spellman’s UM Series of printed circuit board mountable, high
voltage modules offer a form, fit and function replacement for
presently available commercially made units, while providing
additional features and benefits at competitive pricing. Utilizing
proprietary power conversion technology and Spellman's six
decades of high voltage experience, these SMT based high
voltage modules provide improved performance/reliability and
easier system integration at a lower cost when compared to
the competition.

Advanced Power Conversion Topology:

UM converters use a proprietary zero voltage switching
power conversion topology providing exceptional efficiency
and inherent low noise and ripple. Radiated emissions are
reduced compared to conventional switching topologies,
minimizing or even eliminating the need to shield the unit
from adjacent circuitry.

The high voltage output is generated using a ferrite core
high voltage step up transformer which feeds a half wave
Cockceroft-Walton voltage multiplier to obtain the specified
high voltage output.

Due to the fixed, high frequency conversion rate the 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.

Control and Regulation:
The actual output voltage generated 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 units in addition to
external monitoring purposes.

Due to the UM’s unique converter topology it can provide
full current into low impedance loads or even a short circuit.
Standard units limit at 103% of maximum rated output current.

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

N Spellman

+1-631-630-3000

High Voltage Electronics Corporation
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¢ 9 Voltage Ranges from 8kV to 40kV,
Fixed Negative or Positive Polarity

e Available Output Power Increments of
4, 15 and 30 Watts

e Voltage/Current Regulation with
Automatic Crossover Control

e Voltage and Current Monitor Signals

e Fully Arc and Short Circuit Protected
e Precision +5V Reference Output

e Comprehensive Standard Interface
e CE listed and RoHS compliant

Standard Interface:

The Spellman UM Series interface provides current program-
ming capability and positive polarity, buffered, low output
impedance voltage and current monitor signals (zero to
+4.64Vdc equals zero to full scale rated). A voltage program-
ming input is provided where 0 to +4.64Vdc equals 0 to 100%
of rated voltage.

Current programmability allows the user to set where the
unit will current limit, anywhere from 0 to 100% of maximum
rated current. This feature is beneficial where less than full
output current is desired, like in the case of protecting a
sensitive load.

The buffered low impedance voltage and current monitor
signals can drive external circuitry directly, while minimizing
loading and pickup effects. These features save the user the
expense and implementation of external interface buffering
circuitry while improving overall signal integrity.

This standard interface is made available via a row of 13
pins with 0.1 pin spacing. A legacy interface (7 pins on a
0.2” spacing) that is compatible with presently available
commercially made units can be provided by ordering the
“L” option.

Mechanical and Environmental Considerations:

The UM Series are solid encapsulated, printed circuit board
mountable, plastic cased converters. All units are encapsulat-
ed using a silicon based potting material which is consider-
ably lighter in weight than epoxy. Isolated, non grounded 2-56
machine screws thread into the module to securely mount it to
the printed circuit board, relieving any stress on the interface
pins. Mounting plates, brackets and flanged mounting options
are also available. High voltage output is provided via a 36"
(914.4mm) minimum length of appropriately rated high volt-
age wire.

Regulatory Approvals:

Compliant to EEC EMC Directive. Compliant to EEC

Low Voltage Directive. UL/CUL recognized, File E227588.
RoHS Compliant.

128074-001 REV. N
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SPECIFICATIONS

Input Voltage:
12Vdc for 4W, 24Vdc for 15W and 30W

Nominal Voltage Range:

Environmental:
Temperature Range:
Operating: -40°C to 65°C case temperature
Storage: -55°C to 105°C, non operational

11Vdc to 30Vdc for 4W, 23Vdc to 30Vdc for 15W and 30W Humidity: ,
4W units can operate at 24Vdc input with no 10% to 90%, non-condensing.
deratings or damage to unit Cooling:

Convection cooled, typical. 30 watt units operating at full power might
require additional cooling to maintain case temperature below 65°C.
Methods may include: forced air cooling, use of heat sink or metal
case, efc. Itis the user’s responsibility to maintain the case temperature
below 65°C. Damage to the power supply due to inadequate cooling is
considered misuse and repairs will not be covered under warranty.

Input Current: (typical)
Disabled: 10mA @ 24Vdc
Full output, no load: 160mA @ 24Vdc, 300mA @ 12Vdc
Full output, full load:
4 watt units:  380mA @ 24Vdc, 640mA @ 12Vdc
15 watt units: 850mA @ 24Vdc

30 watt units: 1590mA @ 24Vdc Dimg’;\j‘ﬁ’gf\;_
Voltage Regulation: 3.700”L X 1.500"W X 0.990" H (93.98mm X 38.10mm X 25.03mm)
Line: <0.01% Load: <0.01% 15KV-20KV:
Current Regulation: _ 4.700”L X 1.500”W X 0.990"H (119.38mm X 38.10mm X 25.03mm)
Line: <0.01% Load: <0.01%
Stability: 25KV-40KV: , ,
0.01% per 8 hours, 0.02% per day afer 30 min warmup o 6.960"L X 1.600"W X 1.14"H (176.78mm X 40.84mm X 28.87mm)
Accgro/acy: I , q o s 10% 8KkV-12KV: 5.7 ounces (162 grams), typical
eona progr?rr.wmmg an. monrtoring, except I sense 107 15kV-20kV: 7.2 ounces (204 grams), typical
Temperature Coefficient: (typical) 25kV-40KkV:  13.1 ounces (371 grams), typical

Standard: 100ppm/°C
Optional: 25ppm/°C (T Option)

Output Cable:
uUMs8, UM10, UM12, UM15:
UM20, UM25:
UM30, UM35, UM40:

TV20 (min. length, 367 (914.4mm)
TV30 (min. length, 367 (914.4mm)
TV40 (min. length, 36" (914.4mm)

UM 4W, 8kV TO 40kV SELECTION TABLE
Model Output V

Output Current Ripple(max) Output Arc Limiting

| Sense Scaling High Voltage

Number

%Vp-p

Capacitance

Resistance

Full Scale Signal

Divider Resistance

0 to 8kV . 6830pF 50kQ 5V 200MQ
umM10*4 0 to 10kV 0.4mA 0.05 4380pF 50kQ 2.4V 300MQ
umi12+4 0 to 12kV 0.333mA 0.05 4380pF 50kQ 3.33V 300MQ
UmM15*4 0 to 15kV 0.266mA 0.05 3220pF 100kQ 1.69V 400MQ
UM20*4 0 to 20kV 0.2mA 0.05 2310pF 100kQ 1.316V 550MQ
UmM25*4 0 to 25kV 0.16mA 0.05 1540pF 100kQ 1.1V 800MQ
um30*4 0 to 30kV 0.133mA 0.05 1370pF 120kQ 0.95V 900MQ
UM35*4 0 to 35kV 0.115mA 0.05 1370pF 140kQ 0.72v 900MQ
uUm40*4 0 to 40kV 0.1mA 0.05 1370pF 140kQ 1.3V 900MQ

UM 15W, 8kV TO 40kV SELECTION TABLE

Model

Output V

Output Current

Ripple(max)

Output

Arc Limiting

| Sense Scaling

High Voltage

Number %Vp-p Capacitance Resistance Full Scale Signal Divider Resistance
0 to 8kV 1.875mA . 6830pF 50kQ 3.75V 200MQ
UM10*15 0 to 10kV 1.5mA 0.05 4380pF 50kQ 8.152V 300MQ
UM12*15 0 to 12kV 1.256mA 0.05 4380pF 50kQ 5V 300MQ
UM15*15 0 to 15kV 1mA 0.05 3220pF 100kQ 5.53V 400MQ
UM20*15 0 to 20kV 0.75mA 0.05 2310pF 100kQ 4.21V 550MQ
UM25*15 0 to 25kV 0.6mA 0.05 1540pF 100kQ 3.42V 800MQ
UM30*15 0 to 30kV 0.5mA 0.05 1370pF 120kQ 2.89V 900MQ
UM35*15 0 to 35kV 0.429mA 0.05 1370pF 140kQ 2.39V 900MQ
UM40*15 0 to 40kV 0.375mA 0.05 1370pF 140kQ 421V 900MQ

UM 30W, 8kV TO 40kV SELECTION TABLE

Model Output V Output Current Ripple(max) Output Arc Limiting | Sense Scaling High Voltage
Number %Vp-p Capacitance Resistance Full Scale Signal Divider Resistance
UM8*30 0 to 8kV 3.75mA 0.05 6830pF 50kQ 5.36V 200MQ
UM10*30 0 to 10kVY 3mA 0.05 4380pF 50kQ 7.87V 300MQ
UM12*30 0 to 12kV 2.5mA 0.05 4380pF 50kQ 5V 300MQ
UM15*30 0 to 15kV 2mA 0.06 3220pF 100kQ 5.29V 400MQ
UM20*30 0 to 20kV 1.5mA 0.06 2310pF 100kQ 8.15V 550MQ
UM25*30 0 to 25kV 1.2mA 0.06 1540pF 100kQ 6.56V 800MQ
UM30*30 0 to 30kV 1mA 0.06 1370pF 120kQ 5.52V 900MQ
UM35*30 0 to 35kV 0.857mA 0.05 1370pF 140kQ 4.66V 900MQ
UM40*30 0 to 40kV 0.75mA 0.05 1370pF 140kQ 8.15V 900MQ

Spellm

an

High Voltage Electronics Corporation

+1-631-630-3000

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

Grayed text indicates Legacy interface signals.
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Standard Interface Connections
Fifteen (15) gold plated 0.025”(0.64mm) square
pins suitable for direct PCB mounting.

Legacy Interface Connections
Nine (9) gold plated 0.025”(0.64mm) square pins
suitable for direct PCB mounting.

Standard Interface Legacy Interface

1 | Power Ground Return +12Vdc or +24Vdc power return/HV return
1A | Signature Resistor Unique Identifying resistor connected to ground
2 | + Power Input +12Vdc or +24Vdc power input
2A | OT Output +5Vdc @ 1mA = Over Temp fault
3A |1 Mon 0to 4.64Vdc = 0 to 100% rated output. Zout < 10kQ)
4 | Enable Input Low (<0.7V, Isink@1mA)=HV OFF,
High (open or >2V)=HV ON
4A |V Mon 0 t0 4.64Vdc = 0 to 100% rated output. Zout < 10kQ
5 | Signal Ground Signal Ground
5A [ I Pgm 0to 4.64Vdc = 0 to 100% rated output. Zin > 47kQ
Leave open for preset current limit @103% of rated output current
6A |V Pgm 0to 4.64Vdc = 0 to 100% rated voltage. Zin > 100kQ
Leave open if pin 6 (remote adjust) is used for programming
7 | +5V Reference Output +5Vdc +1%, 25ppm/°C. Zout =4750)

Grayed out signals are provided for backward legacy compatability
and their use is not required.

Power Ground Return, Signal Ground and HV Ground Return are connected
internally. For best performance they should not be connected externally.

LEGACY INTERFACE (L OPTION)

PIN SIGNAL PARAMETERS
1 | Power Ground Return +12Vdc or +24Vdc power return
2 | + Power Input +12Vdc or +24Vdc power input
3 | I'Sense See | Sense text and tables for details
4 | Enable Input Low (<0.7V, Isink@1mA)=HV OFF,
High (open or >2V)=HV ON
5 | Signal Ground Signal Ground
6 | Remote Adjust Positive Polarity Unit:
0to +4.64VDC = 0 to 100% rated voltage,
Zin >1MQ
Negative Polarity Unit:
+5VDC to 0.36V = 0 to 100% rated voltage,
Zin >100kQ
7 | +5V Reference Output | +5Vdc +1%, 25ppm/°C. Zout =475Q)
8 | HV Ground Return HV Ground Return
9 | E Out Monitor 1000:1 ratio. Polarity of Voltage Monitor signal equals
polarity of unit. Accuracy is 2%, 100ppm/°C. Calibrated
with DVM with 10MQ input impedance

Power Ground Return, Signal Ground and HV Ground Return are connected
internally. For best performance they should not be connected externally.

Spellman

High Voltage Electronics Corporation

Corporate Headquarters

Hauppauge, New York USA

+1-631-630-3000

FAX: +1-631-435-1620

e-mail: sales@spellmanhv.com

See mechanical drawing for location and spacing details

Programming and Monitor Signals

Voltage and current programming is done via positive
polarity, high input impedance, 0 to 4.64Vdc signals.
Voltage and current monitors are positive polarity,
buffered low output impedance 0 to 4.64Vdc signals.

| Mon

The | Mon signal is a true output current monitoring
signal. All internal offsets due to feedback divider
currents have been compensated for.

Signature Resistor

A unique identifying signature resistor for each type
of unit is connected from Pin 1A to ground. Details if
desired are available upon request.

| Sense Signal

The polarity of the | Sense signal is opposite of the
polarity of the output voltage of the unit that generated
it. So a positive output polarity unit creates a negative
polarity current monitor signal; while a negative output
polarity unit creates a positive polarity current monitor-
ing signal. This signal is clamped to ground internally
via a bidirectional transient protection device and the
signal is made available via a series connected 47kQ
isolation resistor. Internal HV dividers create a small,
linear offset voltage on this current monitor signal that
can be compensated for.

OT Output

The unit is protected by an internal thermostat that will
shut the unit off if the case temperature exceeds 65°C.
The OT Output signal will change states indicating an
over temperature fault has occurred. In order to clear the
OT signal and re-enable the unit, the temperature has to
drop below 55 degrees C and input power needs to be
recycled. For details on unit cooling requirements and the
OT Output signal please see the operator’'s manual.

www.spelilmanhv.com

Spellman High Voltage is an 1SO 9001 and IS0 14001 registered company
Copyright © 2010 Spellman High Voltage Electronics Corp.
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UM8-40 OPTIONS Maximum short circuit
C Option discharge réate:
Fast Rise Time Applications- CL f) <1 watt
If applications demand a power supply that is optimized for fast rise time requirements, then the C 2 (fy <t wa
Option should be considered. If used for capacitor charging, a Spellman Capacitor Charging C = Output capacitance of unit
Questionnaire should be filled out to assure all aspects of the intended usage is understood assuring C ext = External capacitance
the appropriate unit is provided. Speak to a Spellman sales person for more details. V = Maximum rated voltage

f = Frequency of discharge
T Option T = Nominal output current
Low Temperature Coefficient- tr = Rise time

The T Option offers the UM with an improved temperature coefficient. The standard voltage
feedback divider is replaced with one having a superior temperature coefficient, resulting in
a unit with 25ppm/C° (typical) temperature coefficient. g = C + C ext V)

I

Minimum rise time is 10ms

PHYSICAL INTERFACING

B Optlon 9,00 (228.6)

Terminal Block- ) ———
The B Option provides terminal block T e e

Typical Rise Time:

connections for both the customer inter- [ ! 3
face and high voltage Qutput/rgtum. This - S — - - - Ey e H\*—%:li =+
feature can be helpful in situations where ., 12005) | ! N |
L. . umsi2 | ! |
frequent wiring changes are anticipated, U520 ;i P |
i i i . '
as in a testing or prototype environment. P ‘L B - - - _ 4 oL o 1 s
‘ ‘,‘ — 20(5.1) 1
MOUNTING HOLES
093 DIA. THROUGH
1.02(25.9) TYP. 4X
7777777777777777777777777777 ! UM8/H2 UF}’\RT?
ey B
} 1.23(31.2)

1)

SHIELDING OPTIONS

S Optlon UM25/40 825 (209.55)
) . ! UM25/40 7.8 (200.15) !
RF Tlght Shielded Can- . ‘—‘ UMIS/20 5,75 (146.05) MOUNTING HOLES: :
. . B —T Y -
The S Option mounts the UM module inside | 1520 538 (136.65) SDATYPAX
: B —_— UM8M2 475(12065) . !
of a flanged RF tlght aluminum can. 49 (12.35) ‘ . e " : ! :
— UM : ! | !
i [
iy & SR SN [
T + ‘} Q
| %h &) ! ] o |
' of2a . . .
150 (38.10) | ol | ! i | 200(5080)
! B | | |
10 254) i i !
TY‘P. 12X § gA : . !
e e | |
e e A oo ©o &
4001018 25639 | 7 ) 1) & R LD &
uman2 Y ’
— UMI520 — 28(712) |—| — |—10(s9
1.15(20.229) TYP 13X 1.80 (45.72)
—1.30 (33.01) —
UM25/40 7.50 (190.50)
UM15/20 5.00 (127.00)
.38(9.68) |——|—— UM8/12 4.00 (101,60, 4’%—~ }J’H\ I
PINS: | }‘ JM8/12 } "‘UMT 5/20| D
GOLD-PLATED 0,025 & a
(064)SQ. A [
06 (1.59)
TYP 2X

Sp Corporate Headquarters WWW.Spe”manhV.com

e"man Hauppauge, New York USA 19
+1-631-630-3000  FAX: +1-631-435-1620  Speliman High Voltage is an IS0 9001 and IS0 14001 registered company
e-mail: sales@spellmanhv.com Copyright © 2010 Spellman High Voltage Electronics Corp.
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SHIELDING OPTIONS (CONT)

M Option
Mu Metal Shield-
UM modules can be fitted with an adhesive

backed Mu Metal foil shield to help protect Same as standard unit.
sensitive adjacent circuitry. See page 6 of 6 for dimensional drawings

CHASSIS MOUNTING OPTION

E Optlon UM25/40 8.00 (203.20)
Eared Mounting Plate- 19(483) — } UM25/40 762 (193.55) i
An eared mounting plate is affixed to the L Memempew i
top surface of the UM module allowing —1.20 (2045 — 55(1392) S 1 P : !
simple chassis mounting of unit. i — }
o4 4 a of ©
1.60 (40.64) 1.06 (26.92) v ! § : ‘ i 1
e B NI | | |
150 (38.10) | a0 s o i . o i
1 ——e 1 © (@) TN ‘; ol ©
ku;m‘:;/‘z; . ’ 200 25_05) ‘ ‘ MOUNTING HOLES/
199 (25.03) .27 (6.86) ——1.65(16.38) |—— S0 DIA TYP 4X
520820 | § Lx\m: §~ Wi UM15/20 B
i)%:?;mTED 0025 H H ‘A!‘ ‘L j‘ Q'
062 (1.57)
|
!
ORDERING INFORMATION OPTION ORDERING INFORMATION
Voltage 0 to 8kV 8 OPTION OPTION CODE
0 to 10kV 10
010 12KV 10 Legacy Interface L
0to 15KV 15 Fast Rise Time C
0 to 20KV 50 Low Temperature Coefficient T
0o 25KV o5 Mu Metal Shield M
0 1o 30KV 30 RF Tight Shielded Can S
0 to 35KV 35 Eared Mounting Plate E
0 to 40KV 20 Terminal Block B
Polarity Positive P
Negative N
Power Wa?ts Outout 7 OPTION ORDERING EXAMPLE
Watts Output 15
Watts Output a0 UM25P15/L/E

STANDARD UNIT ORDERING EXAMPLE voce|

Voltage
U M 3 O N 3 O Polarity
Power
Model/ . Option
oltage .
golarity Option
Power

Corporate Headquarters

\ Spe"ma ’ Hauppauge, New York USA
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DIMENSIONS: in.[mm]

15 PIN - Standard Interface

-— 825 (20.98) ~ 6005 (15253)

MOUNTING HOLES:

2-56 UNC X .187 (4.74) DEEP

- UM2540 -55 (13.92)
1.14(28.87)

{ -
o <A
K O
“064) 100 (254) 6
TYP 12X 013
A
UM8/2 6 1.100 (27.94)

UM15/20 A

o

(;500) 1150 (3.81) o

I

N@oOaGs N
> >

UM15/20
P — . 180 (4.57)
t |
Ums/12 1.800 (45.72) | =—— .100 (2.54)
— UMepo —— 250 (6.35) | " @54)
o8 (28.03) —| l-— 125(3.18) TYP. 13X
UMB/12  3.175 (80.55)
UMB/2  3.700 (93.98)
UM15/20 4160 (105.66)
UM15/20  4.700 (119.36)
o1 UM25/40 6.200 (157.48)
O 1A UM25/40 6.980 (176.78)
02 . g
O 2A ] i
%9 =1 CABLE:
o3 I
[ DIA.0175

O 3A PINS: Lo Umei2 kczg UM15/20 = 3500 (914.4)
o4 GOLD-PLATED 0.025 ‘C’} } “ MIN, LENGTH
0O 4A (0.64)8Q. I i

| L1
o5 | P! |
O 5A
o6
O 6A
o7

O O
8 9

PINOUT DETAIL

9 PIN - Legacy Interface

6.005 (152.53)

MOUNTING HOLES:

~—1.14(28.87) ——
256 UNC X .187 (4.74) DEEP

umai2
UM15/20
1.50
(38.10)

B {200 (5.08) 180 (4.57)
1800 (45.72) ~—— 100254
1IMRAD 250 (6.35) ¢ ) H @4
oy ——| l— 125318 TYP 13X
99 (25.03)
UMB8/M2  3.175(80.55)
UM8/12 3700 (93.98)
UM15/20 4,160 (105.66)
UM15/20 4700 (119.36)
UM25/40 6200 (157.49)
UM25/40 6980 (176.78)
1 f
‘H'w 1 CABLE:
i I DIA 0.175
PINS: L3 UMen2 =& umisiz0 = 36,00 (914.4)
GOLD-PLATED 0.025 £ £ MIN. LENGTH
©064)5Q. i i

n

[oNe)
8 9

PINOUT DETAIL

Corporate Headquarters
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Spellman’s new MPS series are a family of high voltage
10 Watt modules that provide output voltages ranging
from 1kV to 30kV.

The MPS series are high performance products
designed with Spellman’s hybrid topology of linear and
switch mode power conversion techniques delivering
lower noise with higher efficiency. The MPS series
produces excellent ripple and stability performance
specifications from a compact footprint. Additionally
the MPS series features, as standard, a differential
amplifier input for the voltage programming signal to
improve immunity from external system noise and
addressing any offset issues. Alternatively the output
voltage may be pre-set by an internal potentiometer.

RS-232 or RS-485 digital interfaces are also available
as optional; both the standard analog and the optional dig-
ital controls are provided via a 15-pin D-type connector.

Spellman’s proprietary HV technology coupled with
SMT circuitry results in an ultra compact and lightweight
module that is available as either a positive or negative
supply that is ideal for OEM applications.

TYPICAL APPLICATIONS
Photomultiplier Tubes
Electron and lon Beams Scintillators
Electronmultiplier Detectors ~ Mass Spectrometry
Microchannel Plate Detectors Electrostatic Lenses
Nuclear Instruments

Electrostatic Printing

OPTIONS
VCC Variable Current Control
HS High Stability
DCC 2 RS-232
DCC 4 RS-485

Note: It is not possible to supply the unit with
both HS and DCC options

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

Spe

+1-631-630-3000

High Voltage Electronics Corporation
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o Differential Input for Voltage Program

e Optional RS-232/RS-485 Control

e 10 Watts Output Power

e Voltage and Current Monitors and Controls
* High Stability

e Ultra Low Ripple and Noise

e CE Marked and UL61010-1 Certified

SPECIFICATIONS
Input Voltage:
+24 Vdc, +2Vdc

Input Current:
<1 amp maximum

Output Voltage:
9 models available from 1kV to 30kV

Output Polarity:
Positive or negative, specify at time of order

Power:
10 watts, maximum

Voltage Regulation:
Line: <0.001% of rated output voltage over specified
input voltage
Load: <0.001% of rated output voltage for full load change

Current Regulation (VCC Option):
Line: <0.01% for 1V input voltage change under
any load conditions
Load: <0.01% for full load to short circuit

Ripple:
See “model selection” table

Stability:
<0.007% per hour, 0.02% per 8 hours after 1.0 hour warm up period.
<0.05% per 1000 hours after 1.0 hour warm up period (HS option)

Temperature Coefficient:
<25ppm per degree C
<10ppm per degree C (HS option)

Environmental:
Temperature Range:
Operating: 0°C to 50°C
Storage: -35°C to 85°C
Humidity:
20% to 85% RH, non-condensing
Cooling:
Convection cooled

Interface Connector:
15 pin male D connector

Output Connector:
A captive 39.4” (1 meter) long shielded HV cable is provided

128033-001 REV. T
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1.18"H X 2.75"W X 5.12"D

1.18"H X 2.75"W X 6.49"D
1.37"H X 2.95"W X 8.47"D

[
\'| MODULE
Dimensions:
1-10kV:
(80mm x 70mm x 130mm)
15-20kV:
(830mm x 70mm x 165mm)
30kV:
(65mm x 75mm x 215mm)
Weight:
1-3kV:  9.88 oz. (2809)
5-10kV: 14.82 oz. (420g)
15-20KV: 22.92 oz. (6509)
30kV: 35.51 0z. (9509)

Regulatory Approvals:
UL recognized component (RC), File E354595. Compliant to
IEC/UL 61010-1 Safety requirements for electrical equipment
for measurement, control and laboratory use; CAN/CSA-C22.2
No.61010-1. CE marked to EN 61010-1. UKAS marked to BS
EN 61010-1. RoHS compliant.

As the unit is designed for incorporation within the users
system it is not tested against any specific EMC standards.
The user will need to take sensible EMC precautions when
designing the unit in and verify the overall system EMC
performance against any relevant standards.

A ALO l RFA

Power/Signal Ground

Ground (also used as analog signal ground on
1kV to 10kV units)

+24Vdc Input

+24Vdc @ 1 amp maximum

Voltage Monitor Output

0to 10Vdc=0 to 100% Rated Output +2%,

HIGH VOLTAGE SsPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
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™
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P D CO OR (D
1 | Power/Signal Ground Ground
2 | +24Vdc Input +24Vdc @ 1 amp maximum
3 | No Connection No Connection
4 | Local Programming Potentiometer connected to +10Vdc and

Ground, 0 to 10Vdc adjustable wiper output
provided

No Connection

Potentiometer Wiper Output

No Connection

No Connection

No Connection No Connection

5
6 | No Connection
7
8

No Connection No Connection

9 | No Connection No Connection

10 | No Connection No Connection

No Connection

Low = Enable, TTL, CMOS, open
collector compliant

No Connection
Transmit data (output) with respect to ground (pin 1)
Receive data (input) with respect to ground (pin 1)

11 | No Connection

12 | Enable Input

13 | No Connection
14 | TxXD
15 | RxD

Notes: 1.) The DCC option operated via a simple ASCII protocol.
Contact us for more information.
2.) The HS and DCC option cannot be offered together

MPS SELECTION TABLE
Model

Output Voltage  Output Current

Ripple (Vpp)

Zout =10kQ MPS1*10/24 1kV 10mA <10mV
4 | Local Programming Potentiometer connected to +10Vdc MPS2*10/24 2kV 5.00 mA <20mV
Potentiometer Wiper Output | (accuracy: 0.2%) and Ground, 0 to 10Vdc MPS2.510/24 2 5KV 4.00 mA <25mV
adjustable wiper output provided MP83;10/24 skv 3'3 i ey
5 | Voltage Program Input 0 to 10Vdc=0 to 100% Rated Output +2%, =il <<om
Zin=10MQ MPS5*10/24 5kV 2mA <30mV
6 | Voltage Program Differential| 0 to 10Vdc=0 to 100% Rated Output, MPS10*10/24 10kV 1mA <50mV
Amplifier Output Zout =10kQ MPS15*10/24 15kV 0.66mA <100mV
7 | Voltage Program Differential| 0 to 10Vdc differential between pin 7 and MPS20*10/24 20KV 05mA <150mV
Amplifier Input—Positive pin 9 = 0 to 100% of rated output, "
diode clamped to ground, Zin =38kQ MPS3010/24 30kV 0.33mA <250mv

8 | Current Monitor Output 0o 10Vdc = 0 to 100% Rated Output +2%,
Zout =10kQ
9 | Voltage Program Differential| 0 to 10Vdc differential between pin 7 and

Amplifier Input—Negative

pin 9 = 0 to 100% of Rated Output,
diode clamped to ground, Zin =38kQ)

10 | No Connection No Connection

11 | Current Program Input Standard: Internally connected to provide
110% fixed current limit
VCC Option: 0 to 10Vdc=0 to 100% Rated
Output £2%, Zin=1MQ

12 | Enable Input Low = Enable, TTL, CMOS, Open
Collector Compliant

13 | Internal Connection No Connection

14 | Vref (/HS unit only) +10V ultra high stability reference output.
Accuracy: 0.05%, temperature coeff. <5ppm/°C
On standard units the reference voltage is
available on pin 4

15 | Analog Signal Ground Analog Signal Ground (No connection for

(15kV to 20kV units)

(1kV to 10kV units)

Spellman

High Voltage Electronics Corporation

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

+1-631-630-3000

*Specify “P” for positive polarity or “N” for negative polarity.
Custom units available.

How To Order:

MPSXX*10/24/YYY

where:

XX'is the Output voltage (see selection table)
* is the polarity: P for positive / N for negative
YYY is the option: VCC / HS / DCC2 / DCC4

128033-001 REV. T
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DIMENSIONS: in.[mm]

1-20kV
FRONT VIEW

o [ P 1.1L [30]

_— |

1 2.75[70]

BOTTOM VIEW

-~ 193[49]

~—1.10 [28] —

-~ 027[7]
M3 x5
DEEP MAX. — 7%
3PLS.

0.53[1 C%.G]

1.81[46]

5.12[130]
1-10kV
! ' 6.50 [165]
'i 15-20kV '|
| |
| |
SIDE VIEW

30kV
FRONT VIEW

PAGE 3 OF 3

|

1.37[35]

|

2.95[75]

BOTTOM VIEW

-~ 1.93[49]

~—1.10[28] —

M3 x5
DEEP MAX. ——
3 PLS.

~037[95]

053 £1 4.0]

1.81[46]

30kV

8.47[215)

Corporate Headquarters

j@; o

24 m Hauppauge, New York USA

A Spthewlglg.gn +1-631-630-3000  FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

www.spellmanhv.com
Spellman High Voltage is an 1SO 9001 and ISO 14001 registered company

Copyright © 2004 Spellman High Voltage Electronics Corp.

128033-001 REV. T




P

MODULE

Spellman’s MPD series is a family of high voltage, high
performance 10 Watt modules with output voltages rang-
ing from 1kV to 30kV.

Spellman’s hybrid topology of linear and switch mode
power conversion techniques delivers ultra-low noise,
excellent ripple and stability performance all within its
compact footprint.

The MPD series can be controlled via analog or digital
interfaces, both provided via a standard 15-pin D-type
connector.

In analog mode, the unit features a differential amplifier
input for the voltage programming signal to improve
immunity from external system noise and address any
offset issues. In digital mode, RS-232 and RS-485 inter-
faces provide additional features: current control, status
flags, multiple units operation (RS-485 only), and wobbler
function.

Spellman’s proprietary HV technology coupled with
SMT circuitry results in an ultra-compact and lightweight
module, available as either a positive or negative supply,
that is ideal for OEM applications.

TYPICAL APPLICATIONS
Mass Spectrometry
Electrostatic Lenses
Automatic test equipment
Capillary Electrophoresis Electrospinning
Electron and lon Beams Electrostatic Chucks
Microchannel Plate Detectors Photomultiplier Tubes

Electrostatic Printing
Scintillators
Electron Multipliers

SPECIFICATIONS
Input Voltage:

+24 Vdc, £2Vdc
Input Current:

<1 amp maximum

Output Voltage:
7 models available from 1kV to 30kV

Output Polarity:
Positive or negative, specify at time of order

Power:
10 watts, maximum
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e Extremely Compact 10W High Performance Module

e Multiple Control Interfaces: Differential Analog,
RS-232 and RS-485

e Voltage and Current Monitors

e High Stability, Low TC

e Ultra Low Ripple and Noise, Down to 1/f Band
e Free GUI for Testing and Development Work

e Digital Control Features: Multiple Units Operation,
Current Control, Status Flags and Wobbler Function

Voltage Regulation:
Line: For a 1V line change 10ppm
Load: 0-100% load 10ppm

Current Limit:
110% of rated output current. In digital control mode,
the current limit is settable from 0 to 110% of the rated
output current.

Ripple:
See “drift, ripple and noise” table

Stability:
After one hour warm up period.
10ppm/hour
25ppm/8 hours
100ppm/1000 hours

Temperature Coefficient:
10ppm per degree C

Protection:
Arc and short circuit protected.
Not designed to withstand continuous arcing.
The unit monitors and reports faults through status flags
(digital com). When a trip occurs, the output is disabled and
the unit can be reset through enable, fault reset or power cycle.

Control Software:
A free GUI can be provided for customer testing and
development work.

Main Features:
-Voltage control and enable inputs
-Voltage and current monitor outputs
-10V voltage reference output

Digital Features:
The following features are available when
operating in digital control mode.
-Multiple units operation (RS-485 only)
-Current control
-Wobbler function: sine wave superimposed to voltage output
(programmable amplitude 0-300V, period 0.1 to 2s)
Environmental:
Temperature Range:
Operating: 0°C to 50°C
Storage: -35°C to 85°C
Humidity:
20% to 85% RH, non-condensing
Cooling:
Convection cooled

www.spellmanhv.com
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Do, MPD SELECTION TABLE
1.18"H X 2.75"W X 5.12”D (30mm x 70mm x 130mm) Model Output Voltage Output Current
15kV-20KV: B
1.18"HX 2.75"W X 6.50"D (30mm x 70mm x 165mm) MPD110/24 Tk 10mA
30KV-20KV: MPD2.5*10/24 2.5kV 4.00mA
1.38"H X 2.95"W X 8.46”D (35mm x 75mm x 215mm) MPD&"10/24 5KV 2mA
Weiaht MPD10*10/24 10kV 1mA
eight: MPD15%10/24 15KV 0.66mA
1kV-10KV: ‘ 14.82 oz. (4209) MPD20"10/24 20KV 05mA
;gx—zow. 22-9? 0z. (8589) MPD30"10/24 30kV 0.33mA
) 510z (9509) *Specify “P” for positive polarity or “N” for negative polarity.
Interface Connector: Custom units available.
15 pin male D connector
Output Connector: MPD DRIFT, RIPPLE and NOISE
gﬁg%‘f fﬁf;gblrg.eter) long un-terminated and Model  3mHz-30mHz 30mHz-3Hz 3Hz-30Hz 30Hz-300Hz 300Hz-30kHz 30kHz-3MHz
1kV to 20kV UhitSI HRG58 MPD1 7mV 7mV 7mV 4mV 4mV 4mV
30kV units: LEMO 130666 MPD2.5 | 10mV 10mv 10mv_ [5mv 5mV 5mV
MPD5 | 10mV 10mvV 10mv_ | 10mv 10mV 10mv
Regulatory Approvals:
Compliant to EEC Low Voltage Directive. UK Conformity MPD10 } 20mV 20mv___ |20mV__ 120mV | 20mV 20mV
Assessed. UL/CUL recognized, File E354595. RoHS MPD15 | 30mV SOmV._ |30mV__ [30mV 30mv 30mv
Compliant. MPD20 | 40mV 40mV_ [40mV  [40mV 40mV 40mV
Note: for 1kV and 30KV units approvals, please inquire. MPD30 | 60mV 60mv 60mvV  [60mV 60mv 6omV
PD EXTERNAL INTERFA
A D CONN OR
1 | Power Ground Ground
+24Vdc Input +24Vdc @ 1 amp maximum

Voltage Monitor Output Voltage monitor 0 to 10Vdc for O to full scale output 1%
(wrt signal ground) Zout=10kQ)

Voltage Reference Output | 10Vdc @ 10mA maximum
Voltage Program Input 0 to 10Vdc=0 to 100% rated output +1%, Zin=10MQ

Voltage Program Differential | 0 to 10Vdc=0 to 100% rated output, Zout =10kQ
Amplifier Output
7 | Voltage Program Differential | 0 to 10Vdc differential between pin 7 and pin 9 =
Amplifier Input—Positive 0to 100% of rated output, diode clamped to ground,
Zin =38kQ

8 | Current Monitor Output Voltage monitor 0 to 10Vdc for O to full scale output 1%
(wrt signal ground) Zout=10kQ)

9 | Voltage Program Differential | 0 to 10Vdc differential between pin 7 and pin 9 =
Amplifier Input—Negative | 0 to 100% of rated output, diode clamped to ground,

Zin =38kQ)
10 | Voltage Program 0to 10Vdc = 0 to 100% rated output, Zout =10kQ
Digital Output
11 | Signal Ground Signal ground for control and monitoring
12 | Enable Input Low = Enable, TTL, CMOS, open collector compliant
13 | Digital Mode RS-232 or RS-485 configuration

Low = RS-485, Open circuit = RS-232
14 | RS-232 TxD/RS-485 (-) Transmit data (output) wrt pin 1 or RS-485 inverting
15 | RS-232 RxD/RS-485 (+) Receive data (input) wrt pin 1 or RS-485 non inverting

Digital Control — Connect pin 5 to pin 10
Analog Control — Connect pin 5 to pin 6
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DIMENSIONS: in.[mm]

1kV-20kV 30kV
FRONT VIEW FRONT VIEW

T
A ‘s 1.18[30]

|

1.37[35]

l |
2.75[70] 295[75]
BOTTOM VIEW BOTTOM VIEW

1.93 [49] -—— 1.93[49]

0.65[16.5] ——| R
0.82[21]

- 1.10[28] —

-—027[7]
-— 0.27[7]

M3 x5
DEEP MAX. — T
3PLS. 053[13.6] !
1 0:55(14.00]
1.8146]
1.8146]
M3 x5
DEEP MAi/
3PLS.
5.12[130]
1kV-10kV ot 8.47[215]
: ! 6.50 [165]
. 15KV-20kV :
[ [
| |
SIDE VIEW
L
@®
SIDE VIEW
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QoHs,

Spellman’s new MPS20W series are a family of high
voltage 20 Watt modules that provide output voltages
ranging from 1kV to 20kV.

The MPS20W series are high performance products
designed with Spellman’s hybrid topology of linear and
switch mode power conversion techniques delivering
lower noise with higher efficiency. The MPS20W series
produces excellent ripple and stability performance
specifications from a compact footprint. Additionally the
MPS20W series features, as standard, a differential ampli-
fier input for the voltage programming signal to improve
immunity from external system noise and addressing any
offset issues. Alternatively the output voltage may be pre-set
by an internal potentiometer. A fully featured remote user
interface is provided via 15-pin D-type connector as stan-
dard. The output voltage is arc and short circuit protected
and the power input has a current limiter fitted.

Spellman’s proprietary HV technology coupled with
SMT circuitry results in an ultra compact and lightweight
module that is available as either a positive or negative
supply that is ideal for OEM applications.

TYPICAL APPLICATIONS
Photomultiplier Tubes
Microchannel Plate Detectors
Scintillators
Mass Spectrometry
Electron and lon Beams
Electrostatic Lenses
Nuclear Instruments
Electrostatic Printing

OPTIONS
VCC Variable Current Control

SPECIFICATIONS
Input Voltage:
+24 Vdc, £2Vdc
Input Current:
<1.5 amps
Output Voltage:
7 models available from 1kV to 20kV

Output Polarity:
Positive or negative, specify at time of order

NSpeliman
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o Differential Input for Voltage Program
e 20 Watts Output Power

Voltage and Current Controls

Voltage and Current Monitors

High Stability

Ultra Low Ripple and Noise

e High Voltage Enable Control

Power:
<20 watts

Voltage Regulation:
Line: <0.001% of rated output voltage over specified
input voltage
Load: <0.001% of rated output voltage for full load change

Current Regulation (Vcc Option):
Line: <0.01% for 1V input voltage change under
any load conditions

Load: <0.001% for O to full load

Ripple:
See “model selection” table

Stability:
<0.01% per hour, 0.02% per 8 hours after
1.0 hour warm up period.

Temperature Coefficient:
<25ppm per degree C

Environmental:
Temperature Range:
Operating: 0°C to 50°C
Storage: -35°C to 85°C
Humidity:
20% to 85% RH, non-condensing
Cooling:
Convection cooled

Dimensions:
1-10kV 1.31"H x 3.74"W x 5.91”D (33.5mm x 95mm x 150mm)
15-20kV 1.31"H x 3.74"W x 7.28”D (33.5mm x 95mm x 185mm)

Weight:
1-2kV:  15.17 oz. (4309)
3-10KkV: 25.76 oz. (730g)
15-20kV:35.30 oz. (1000g)

Interface Connector:
15 pin male D connector

Output Connector:
A captive 39.4” (1 meter) long shielded HV cable is provided

Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC
Low Voltage Directive. UL/CUL recognized, File E227588.
RoHS compliant.
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DIMENSIONS: in.[mm]

MPS20W SELECTION TABLE

FRONT VIEW
Model Output Voltage  Output Current  Ripple (Vpp)
MPS1+20/24 0-1kV 20mA <25mV
MPS2*20/24 0-2kV 10 mA <50mV 1-10kV Unit ° =R |
MPS3+20/24 0-3kV 6.67mA <75mV .
MPS5*20/24 0-5kV 4mA <126mV ‘ 374[95]
MPS10*20/24 0-10kV 2mA <250mV
MPS15*20/24 0-15kV 1.33mA <3756mV SIDE VIEW
MPS20*20/24 0-20kV 1mA <500mV T
*Specify “P” for positive polarity or “N” for negative polarity. 1.32(335]
Custom units available. j é ®
PS20W ANALG RFA
» » ONN OR BOTTOM VIEW
l 0.47[12] ‘«—» ~— 1.81[46] —
031[8] PI§
1| Power/Signal Ground Ground
2 | +24Vdc Input +24Vdc @ 1.5 amp maximum 1 8ola8]
3 | Voltage Monitor Output 0to 10Vdc=0 to 100% Rated Output, Zout =2.2k() ' B -
4 | Local Programming Potentiometer connected to +10Vdc and 27 (6] MAX. DEPTH
Potentiometer Wiper Output | Ground, 0 to 10Vdc adjustable wiper output RIS LS.
provided b
5 | Voltage Program Input 0 to 10Vdc=0 to 100% Rated Output, Zin=10MQ
6 | Voltage Program Differential| 0 to 10Vdc=0 to 100% Rated Output, Zout =2.2kQ)
Amplifier Output
7 | Voltage Program Differential| 0 to 10Vdc differential between pin 7 and
Amplifier Input—Positive pin 9 = 0 to 100% of rated output, 591 [150] ‘
diode clamped to ground, Zin =38k() |
8 | Current Monitor Output 0to 10vVdc = 0 to 100% Rated Output, Zout =2.2k()
9 | Voltage Program Differential| 0 to 10Vdc differential between pin 7 and FRONT VIEW
Amplifier Input—Negative | pin 9 = 0 to 100% of Rated Output,
diode clamped to ground, Zin =38kQ)
10 | No Connection No Connection 15-20kV Unit » ‘!!
11 | Current Program Input Standard: Internally connected to provide
110% fixed current limit ‘
VCC Option: 0 to 10Vdc=0 to 100% Rated | 3.74[95] ‘
Output, Zin=1MQ SIDE VIEW
12 | Enable Input Low = Enable, TTL, CMOS, Open
Collector Compliant 1
13 | Internal Connection No Connection 1.32[33.5]
14 | No Connection No Connection J ®
15 | Analog Signal Ground Analog Signal Ground
BOTTOM VIEW
l 0.47[12] ‘4_.‘ - 1.81[46.0] —»
047[12]
173140] M3 x0.7
MAX. DEPTH
252[640) \ 6.5mm 3 PLS.
‘ 7.28[185]
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POWER SUPPLY

Spellman’s SMS Series of 60 watt high voltage power
supplies are based on a proprietary resonant fly back
power conversion topology that provides over 80%
efficiency. These fixed polarity modules (specify positive
or negative at time of order) feature both voltage and
current regulation with automatic crossover, making them
ideal for sensitive load applications. The robust design
of SMS Series along with comprehensive arc and short
circuit protection allow operation in the most demanding
environments.

TYPICAL APPLICATIONS
Electrospinning
Hipot Testing
Detector Arrays
Electrophoresis
Cable Testing

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com
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High Voltage Electronics Corporation
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e Output Voltages from 1kV to 60kV

e Arc and Short Circuit Protected

e Low Stored Energy

e Test Points for Output Current and Voltage
e Enable/Inhibit Control of Output

e OEM Customization Available

SPECIFICATIONS
Input:
+24Vdc +10% @ 4.0A

Output:
10 models from 1kV to 60kV. Positive or
negative polarity outputs.

Efficiency:
80 to 85%, typical

Voltage Regulation:
Load: 0.01% of output voltage no load to full load.
Line: +0.01% for +10% change in input voltage.

Current Regulation:
Load: 0.1% of output current from 0O to rated voltage.
Line: 0.05% of rated current over specified input range.

Stability:
0.02% per 8 hours.

Temperature Coefficient:
0.01% per °C, voltage or current regulated.
Ripple:
0.1% p-p of maximum output voltage.
Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -40°C to 85°C
Humidity:
0 to 90%, non-condensing
Dimensions:
3HXx5W x 9D (7.6cm x 12.7cm x 23.0cm).

Weight:
5.25 pounds (2.38kg)

Input Connector:
12 pin AMP Metri-Mate (mating connecter and
pins provided)

Output Cable:
18"+17(45.7cm) of UL® approved high voltage wire

Front Panel Ground Connection:
Threaded 8-32 ground stud, nut provided

Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC
Low Voltage Directive. RoHS Compliant.

www.spellmanhv.com 128015-001 REV. P
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60W

POWER SUPPLY

SMS SELECTION TABLE

Maximum Rating

Model Number

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

PAGE 2 OF 2

DIMENSIONS: in.[mm]

SIDE VIEW

kV mA
1 60 SMS 1*60
3 20 SMS 360 ®
5 12 SMS 5*60 ®
10 6 SMS 10*60 3.00
15 4 SMS 1560 [76.20]
20 3 SMS 20*60
30 2 SMS 30*60
40 1.5 SMS 40*60
50 12 SMS 50760 1
60 1.0 SMS 60*60
*Specify “P” for positive polarity or “N” for negative polarity. Lajso [95_25]__‘ 0'3251'2?
CONNECTOR 12 PIN 9.00.+.04[228.60)
PIN SIGNAL PARAMETERS
1 | Power Ground +24Vdc Return
2 [ +24vdc Input +24Vdc @ 3.5 amps, maximum TOP VIEW
3 | High Voltage Enable/Inhibit| Open = HV OFF, Ground = HV ON P
4 | Voltage Test Point 0to 10Vdc = 0 to 100% of rated output
5 | Current Test Point 0 to 10Vdc = 0 to 100% of rated output
6 | Voltage Programming 0to 10Vdc = 0 to 100% of rated output
7 | Current Programming 0to 10Vdc = 0 to 100% of rated output
8 | +10Vdc Reference +10Vdc @ 1mA maximum
9 | Signal Ground Signal Ground 500 ::
10 | Spare No Connection [127.00] , | 90
11 | Spare No Connection 2 ::
12 | Spare No Connection ) 9@
o0
o0
(1 J
BACK VIEW
q
q
DANGER
o |75
6-32NC-2B
THREADED

Spe
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Form, Fit and Function Usability:

Spellman’s UMW Series of high voltage modules provides
users with a form, fit and function replacement for presently
available commercially made units, while providing superior
features and benefits at competitive pricing. Utilizing propri-
etary power conversion technology, unique high voltage
packaging, and Spellman’s unmatched encapsulation tech-
niques, these SMT based high voltage modules provide
improved performance and easier system integration at a
lower cost when compared to the competition.

Advanced Power Conversion Topology:
UMW converters use a proprietary resonant power
conversion topology providing exceptional efficiency and
inherent low noise and ripple outputs. Radiated emissions
are dramatically reduced compared to conventional switch-
ing topologies, effectively minimizing or even eliminating the
need to shield the unit from adjacent circuitry.

The high voltage output is generated through the use of
a ferrite core high voltage step up transformer which feeds
the high voltage output circuitry. Units utilize an appropriate
arrangement of low capacitance Cockcroft-Walton voltage
multiplier stages to obtain the specified high voltage output.

Due to the fixed, high frequency conversion rate of the
converter, the output capacitance is small resulting in minimal
stored energy and fast rise times. Through the use of gener-
ously rated surge limiting resistors and a fast acting current
loop, all units are fully arc and short circuit protected.

Control and Regulation:

The actual output voltage generated is sampled via a high
impedance divider to create a voltage feedback signal. A
current feedback signal is created via a current sense resis-
tor being placed 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 units output. These accurate and calibrated signals are
also used for external monitoring purposes.
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* 5 Voltage Ranges from 8kV to 20kV,
Fixed Negative or Positive Polarity

e Available Output Power Increments of
60 and 125 Watts

e Voltage/Current Regulation with
Automatic Crossover Control

e Voltage and Current Monitor Signals
e Fully Arc and Short Circuit Protected
e UL Recognized

e CE Listed and RoHS GCompliant

Due to the UMW'’s unique converter topology it can
provide full current into low impedance loads or even a
short circuit. Standard units limit at 103% of maximum
rated output current.

Standard User Interface:

The Spellman UMW Series offers a standard customer
interface that provides current programming capability
and positive polarity, buffered, low output impedance
voltage and current monitor signals (0 to +4.64Vdc
equals O to full scale rated). A voltage programming
input is provided where 0 to +4.64Vdc equals 0 to 100%
of rated voltage.

Current programmability allows the user to set where
the unit will current limit, anywhere from 0 to 100% of
maximum rated current. This feature is beneficial where
less than full output current is desired, like in the case of
protecting a sensitive load.

The buffered low impedance voltage and current moni-
tor signals can drive external circuitry directly, while mini-
mizing loading and pickup effects. These feature save the
user the expense and implementation of external interface
buffering circuitry while improving overall signal integrity.

Mechanical and Environmental Considerations:

The UMW Series are modular sheet metal enclosed convert-
ers measuring 8.00”X 4.50”X 1.075”(203mm X 114mm X
27mm). All units are encapsulated using a propriety silicon
based potting material which is considerably lighter in
weight than epoxy encapsulation techniques. Physical
mounting of the unit is accomplished via the use of bottom
mounted studs or threaded blind inserts, dependent upon
model ordered.

www.spellmanhv.com
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SPECIFICATIONS Accuracy: . o
. 2% on all programming and monitoring,

Input Voltage: except | Sense 10%

24vde T ture Coefficient: (typical
Normal Voltage Range: emﬁ)gg;;rl;]e/ocoe otent: (typioa)

23Vdc to 30Vdc
Derated Voltage Range: Over:gc;c%t).vp

11Vdc to 30Vdc

Input Current: (typical) Environmental:

Temperature Range:

D|sab|eq: <40mA Operating:  0°C to 65°C case temperature
No load: <600mA Storage: -55°C to 85°C, non operational
Full load: Humidity:
60 watt units: 3 amps 10% to 90%, non-condensing
125 watt units: 6.2 amps . .
. Dimensions:
Voltage Regulation: 8.00"L X 4.50"W X 1.075"H
Line: <0.01% (203mm X 114mm X 27mm)
L : 01%
oad: <0.01% Weight:
Current Regulation: 1.75 Ibs. (0.79kg)
Line: <0.01%
Load: <0.01% Regulatory Approvals: o .
. Compliant to EEC EMC Directive. Compliant to EEC
Stability: Low Voltage Directive. UL/CUL recognized, File
0.01% per 8 hours, 0.02% per day E227588. RoHS Compliant.

after 30 min. warmup

UMW 60W SELECTION TABLE
Model

Output V Output Current Ripple(max) Output Arc Limiting | Sense Scaling

Number %V p-p Capacitance Resistance Full Scale Signal
UMW8*60 0 to 8kV 7.5mA <1.0 (C load >0.05uF) 3553pF 14.1kQ 1.6V
UMW10*60 0 to 10kV 6MA <1.0 (C load >0.05uF) 3553pF 14.1kQ 1.47V
UMW12*60 0 to 12kV 5mA <1.0 (C load >0.05uF) 2870pF 30kQ 1.24V
UMW15*60 0 to 15kV 4mA <1.0 (C load =0.05uF) 2460pF 30kQ 1.0V
UMW20*60 0 to 20kV 3mA <1.0 (C load >0.01pF) 2460pF 45kQ) 4.61V

UMW 125W SELECTION TABLE

Model Output V Output Current Ripple(max)

Output Arc Limiting | Sense Scaling

Number %\Vp-p Capacitance Resistance Full Scale Signal
UMW8g*125 0 to 8kV 15.5mA <1.0 (C load >0.05uF) 7106pF 3kQ 1.1V
UMW10*125 0 to 10kV 12.5mA <1.0 (C load >0.05uF) 7106pF 3kQ 1.15V
UMW12*125 0 to 12kV 10.5mA <1.0 (C load >0.05pF) 5740pF 6.6k 1.40V
UMW15*125 0 to 15kV 8.3mA <1.0 (C load >0.05uF) 4920pF 6.6kQ 1.1V
UMW20*125 0 to 20kV 6.25mA <1.0 (C load =0.01pF) 4920pF 14.1kQ 9.57V

Grayed text indicates Legacy interface signals.

ORDERING INFORMATION ORDERING EXAMPLE
Voltage 0 to 8kV 8

0 to 10kV 10
12 UMW15P125/L
0 to 15kV 15
0 to 20kV 20
Polarity Positive P Model
Negative N Voltage
Power 60Watts 60 Polarity
125Watts 125 Power
Legacy Interface Legacy Interface L Option

If a high voltage mating connector is required it should
be included at time of order. See page 3 for details
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STANDARD INTERFACE

HIGH VOLTAGE SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
MODULE

PIN SIGNAL PARAMETERS
1 | Power Ground Return +24Vdc power ground return
2 | + Power Input +24Vdc power input
3 | I Sense See | Sense text and tables for details
4 | Enable Input Low (<0.7V, Isink@1mA)=HV OFF,
High (open or >2V)=HV ON
5 | Signal Ground Signal Ground
6 | Remote V Adjust 0 to +4.64Vdc = 0 to 100%, Zin >1MQ
7 | +5V Reference Output | +5Vdc +2%. Zout = 4750)
8 | Power Ground Return +24Vdc Power Ground Return
9 | + Power Input +24Vdc Power Input
10 | Signature Resistor Unique identifying resistor connected to ground
11 | Remote | Adjust 0 to +4.64Vdc = 0 to 100%, Zin >1MQ
Leave open for preset current limit @103% of
rated output current
12 | | Monitor 0to +5Vdc = 0 to 107.5%, Zout <10kQ
13 | V Monitor 0to +5Vdc = 0 to 107.5%, Zout <10kQ)
14 | E Out Monitor 1.00 Volt, 1GQ/1.1MQ divider with 10MQ meter

LEGACY INTERFACE (L OPTION)

PIN SIGNAL PARAMETERS
1 | Power Ground Return +24Vdc power ground return
2 | + Power Input +24Vdc power input
3 | | Sense See | Sense text and tables for details
4 | Enable Input Low (<0.7V, Isink@1mA)=HV OFF,
High (open or >2V)=HV ON
5 | Signal Ground Signal Ground
6 | Remote Adjust Positive Polarity Unit:
0to +4.64Vdc = 0 to 100% rated
voltage Zin>1MQ
Negative Polarity Unit:
+5Vdc to 0.36Vdc = 0 to 100% rated
voltage Zin>1MQ
7 | +5V Reference Output | +5Vdc +2%. Zout = 4750
8 | Power Ground Return +24Vdc Power Ground Return
9 | + Power Input +24Vdc Power Input
10 | Signature Resistor Unique identifying resistor connected to ground
11 | N/C
12 | N/C
13 | N/C
14 | E Out Monitor 1.00 volt/kV, 1GQ/1.1MQ divider with 10MQ meter

HIGH VOLTAGE MATING CONNECTOR

KV

8
10
12
15

CONNECTOR

LGH1 SHV P.N. 304781-001

20

LGH1L SHV P.N. 304781-101

Spe
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Interface Connections

Fourteen (14) gold plated 0.025”(0.63mm) square
pins that will mate with AMP Mod-U connectors. See
mechanical drawing for location and spacing details.

Programming and Monitor Signals

Voltage and current programming is done via positive
polarity, high input impedance, 0 to 4.64Vdc signals.
Voltage and current monitors are positive polarity,
buffered low output impedance 0 to 4.64Vdc signals.

Signature Resistor

A unique identifying signature resistor for each type
of unit is connected from Pin 10 to Ground. Details if
desired are available upon request.

| Sense Signal

The polarity of the current monitor signal is opposite
of the polarity of the output voltage of the unit that
generated it. So a positive output polarity unit creates
a negative polarity current monitor signal; while a
negative output polarity unit creates a positive polarity
current monitoring signal. This signal is clamped to
ground internally via a bidirectional 18 volt transient
protection device and the signal is made available via
a series connected 47kQ isolation resistor. Internal
HV dividers create a small, linear offset voltage on
this current monitor signal that can be compenstated
for.

Low Voltage Interface Connector
A mating AMP Mod-U interface connector
will be provided.

High Voltage Output Mating Connector

An appropriate mating LGH high voltage connector
(367 long) will be required. Please see table to left for
specific part number.

High Voltage Return

Two gold plated 0.025” (0.63mm) square pins

(15 and 16) are provided. These are connected to
Power Ground Return.

www.spellmanhv.com
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DIMENSIONS: in.[mm]
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300W-1200W HIGH
VOLTAGE MODULE

oHS,

&
LATL A

1200W

300W-600W

Spellman’s SLM Series of high voltage modules are
designed for OEM applications up to 160kV at 1200 watts.
Its universal input, small package size and choice of three
standard digital interfaces simplifies integrating the SLM
into your system design. Models are available in either
positive or negative polarity. The SLM is fully arc and short
protected. Excellent regulation specifications are provided
along with outstanding stability performance.

TYPICAL APPLICATIONS

Capacitor Charging Electrostatics
HiPot Testing E Beam Systems
CRT Testing CW Lasers

FIRMWARE CONFIGURATIONS
STANDARD BASED FEATURES

AOL Adjustable Overload Trip
AT Arc Trip

NAD No Arc Detect

NSS No Slow Start

PSS Programmable Slow Start
RFR Remote Fault Reset

RMI Remote Mode Indicators
ROV Remote Overvoltage Adjust

SPECIFICATIONS
Input Voltage:
Power factor corrected input, >0.98
100-240Vac, +10% (90-264Vac):
47-63Hz @ 4.0A for 300 watt units
200-240Vac, £10% (180-264Vac):
47-63Hz @ 4.0A for 600 watt units
47-63Hz @ 8.0A for 1200 watt units
Output Voltage:
12 models—1kV to 160kV

Output Polarity:
Negative or positive, specify at time of order
Local Indicators:
Arc, HV On, Temp Error, OVP, | Mode
Power On, OC, Reg Error
Power:

3 power ranges available—300, 600 and 1200 watts.
Other power levels available on special order.

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

Spellman

+1-631-630-3000
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e Compact & Lightweight

e Models from 1kV-160kV, 300W, 600W AND 1200W
e Universal Input, Power Factor Corrected

e Low Cost Modular Design

o Standard Digital Interfaces: USB,
Ethernet and RS-232

e CE Compliant, UL Recognized

Voltage Regulation:
<0.01% of rated output voltage over specified input voltage range
<0.01% of rated output voltage for a full load change

Current Regulation:
<0.01% of rated output current over specified input voltage range
<0.01% of rated output current for a £100pA
for a full voltage change

Ripple:
<0.2% rms of maximum rated voltage,
measured with a 10 foot long HV cable

Stability:
<50ppm/hr after a 2 hour warm up

Temperature Coefficient:
<100ppm per degree C
Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -40°C to 85°C
Humidity:
20% to 85% RH, non-condensing.
Control Interface
Local Interface:
Potentiometers are provided to adjust voltage and current.

Remote Interface: USB, Ethernet and RS-232 are standard,
implemented with 12 bits of resolution.
All digital monitors have an accuracy specification of 2%.

Control Software: A Windows graphical user interface
example is provided.

HV Control Enable/Interlock:
A dry contact, hardware based interlock is provided for
remote mode. In local mode this I/O is the enable.

Monitor Signals:

Voltage and current monitor signals are scaled 0-10Vdc
equals 0-100% of full scale, accuracy is 1%.

Dimensions:
300/600 watts:  4.75"HX6"W X 12”D
(120.65mm x 152.4mm x 304.8mm)
1200 watts: 475"HX12"W X 12"D
(120.65mm x 304.8mm x 304.8mm)
160kV: 10.5"H X 19"W X 21.5"D
(266.7mm x 482.6mm x 546.1mm)
Weight:
300/600 watts: 14 pounds (6.35kg)
1200 watts: 26 pounds (11.8kg)
160kV: 142 pounds (64.4kg)
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300W-1200W HIGH
VOLTAGE MODULE

Cooling:
Forced air

Input Line Connector:
IEC320 cord set with integrated EMI filter

Output Cable: 1 | Power Supply Fault Open Collector, 35V @ 10mA Maximum
1-$Okv units.' 2 | Current Program In 0 to 10V=0 to 100% Rated Output, Zin=10MQ
) , . 3 | Voltage Program In 0to 10V=0 to 100% Rated Output, Zin=10MQ
A detachable 10’ (3.3m) long shielded :
. . 4 I NC No Connection
HV cable is provided. . .
L 5 | Local Voltage Prog. Multi-turn front panel potentiometer
160KV units: .
R24 connector. Mating HV cable not provided 6 NC No Connection
' 9 P 7 | Local Current Prog. Multi-turn front panel potentiometer
Regulatory Approvals: 8 | Voltage Monitor 0to 10V=0to 100% Rated Output, Zout =4.99k, 1%
Compliant to 204/108/EC, the EMC Directive and 2006/95/EC, 9 | Signal Ground Ground
the Low Voltage Directive. UL/CUL recognized, File 227588. 10 | Current Monitor 0to 10V=0to 100% Rated Output, Zout =4.99, 1%

RoHS compliant. SLM160*1200 is not UL recognized.

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

PAGE 2 OF 4

SLM ANALOG INTERFACE —
J2 15 PIN MALE D CONNECTOR

Pl

N

SIGNAL

SIGNAL PARAMETERS

1

1

HV Enable Input

Connect to Pin 12 to HV Enable Supply

12 | HV Enable Output +15V @ Open, <15mA @ Closed
SLM SELECTION TABLE- 300W 13 [ NC No Connection
300 Watt 14 | HV On Output Signal Open Col\egtor, 35V @10mA Maximum
15 | Spare No Connection
1 300 SLM1*300
3 100 SLM3*300 RS-232 DIGITAL INTERFACE—
5 60 SLM5*300 J3 9 PIN FEMALE D CONNECTOR
10 30 SLM10*300
3 50 SIM57300 PIN SIGNAL SIGNAL PARAMETERS
20 15 SLM20*300 1 No Connection
30 10 SLM30:300 2 TX out Transmit Data
40 7.5 S'—M4O*300 3 RX in Receive Data
50 6 SLM507300 4 NC No Connection
60 5 SLME07300 5 SGND Ground
70. - 2.28 - . SL,M7O 300 6 NC No Connection
*Specify “P” for positive polarity or “N” for negative polarity 7 NC No Connection
SLM SELECTION TABLE- 600W 8 NG No Connection
9 NC No Connection
600 Watt
. USB DIGITAL INTERFACE—
; 288 gtm*ggg J4 4 PIN USB “B” CONNECTOR
5 120 SLM5°600 ]\ SIGNAL SIGNAL PARAMETERS
10 60 SLM10*600 1 VBUS +5Vdc
15 40 SLM15*600
2 D- Data -
20 30 SLM20°600 = - S
30 20 SLM30*600 GND Ground
40 15 SLM407600 4 roun
50 12 SLM50*600
60 10 SLM60*600 ETHERNET DIG
70 8.56 SLM70*600 J5 8 PIN RJ45 C

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

PIN

SIGNAL

SIGNAL PARAMETERS

SLM SELECTION TABLE- 1200W 1 X+ Transmit Data +
2 TX- Transmit Data -
1200 Watt 3 RX+ Receive Data +
4 NC No Connection
1 1200 SLM1*1200 5 NC No Connection
3 400 SLM3*1200 6 RX- Receive Data -
?O ?‘2‘8 gtm%ﬁggo 7 NC No Connection
15 80 SLMA571200 8 NC No Connection
20 60 SLM20*1200
30 40 SLM3071200 R24 ONN OR PINO
40 30 SLM40*1200 O U . U P o(
50 24 SLM50*1200 p OUTP 0O 0O
60 20 SLM60*1200
70 1714 SLM70%1200 C (common) High Voltage Output
760 75 SLM160%1200 S (small) High Voltage Output
*Specify “P” for positive polarity or “N” for negative polarity L (large) High Voltage Output
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300W-1200W HIGH
VOLTAGE MODULE
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DIMENSIONS: in.[mm]

300/600 Watt 1200 Watt
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i
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i
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60-70kV HV OUTPUT
HV OUTPUT
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300W-1200W HIGH SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
VOLTAGE MODULE
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DIMENSIONS: in.[mm]
160kV

TOP VIEW

o =

AIR OUT AIR OUT

21,50 [546.1]

FRONT VIEW

® offlie

o

®
10.47 [266.7] ®
i ®

19.00 [482.6]
SIDE VIEW
® @
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10W to 1200W COMPACT
HV POWER SOURCE

SL 10W-300W

SL 600W-1200W

m 2oHS,

ey
Ry (M

Spellman’s SL Series of high voltage power supplies

are designed to meet uncompromising performance
standards in a minimum of space. Their circuitry includes
a resonant high frequency inverter with proprietary control
which provides fault-free operation in extreme transient
and arcing environments with greater than 85% efficien-
cy. These full featured supplies are available in a wide
range of outputs with many options.

TYPICAL APPLICATIONS

Analytical X-ray
Electrostatics
E-Beam Systems

Capacitor Charging
Hipot Testing
General Laboratory

OPTIONS
See page 5 for options and descriptions

SPECIFICATIONS

Status Indicators:
Voltage and Current Control Mode, Interlock Open/Closed,
High Voltage Inhibit, Overcurrent and Overvoltage, Arc,
Regulation Error, Overtemperature, Over Power (optional).

Input:
115Vac or 220Vac+10%, 50/60Hz. Specify with order.
1200W model available in 200/220Vac only. For input
current see table on page 2.

Output:
Models available from 1kV to 130kV. Each model is
available in positive, negative or reversible polarity output.

Front Panel Controls:
Voltage and current are continuously adjustable by ten-turn
potentiometers with lockable counting dials, ON/OFF circuit
breaker/lamp, high voltage ON switch/indicator and high
voltage OFF switch/indicator.

Voltage Regulation:
Load: 0.005% of maximum voltage +500mV for full load change.
Line: +0.005% of full voltage +500mV over specified
input range
Current Regulation:
Load: 0.01% of maximum current +100uA
for full voltage change.
Line: +£0.005% of maximum current for a £10%
input line change.

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
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e Very Compact and Lightweight

e Voltage Range from 1kV to 130kV

* Reversible Polarity Standard up to 8kV

e Extensive Analog and Digital Interface

e Optional VFD Front Panel/Ethernet Interface
e Arc Quench/Arc Count/Arc Trip

e OEM Customization Available

Ripple:
0.1% p-p +1Vrms.

Temperature Coefficient:
100ppm/°C voltage or current regulated. Higher
stability is available on special order.

Environmental:
Temperature Range:
Operating: 0°C to 50°C.
Storage: -40°C to 85°C.
Humidity:
10 to 90% relative humidity, non-condensing
Stability:
100ppm/hour after 1/2 hour warm-up for
both voltage and current regulation.
Metering:
Digital voltage and current meters, 3'/2
digit +1 least significant digit.
Output Cable:
10’ (3.05m) of shielded high voltage
cable removable at the rear panel.

AC Line Input Cable:
10 to 300W: IEC320 Cord Set, 6’ (1.83m)
600 to 1200W: 3-conductor, 12AWG, 6’ (1.83m)
cable permanently attached to unit.

Dimensions:
10W — 300W: 13/:"H(1U) x 19"W x 19"D**
(4.45cm x 48.3cm x 48.3cm).
600W — 1200W: 3'/2."H(2U) x 19"W x 19"D**
(8.9cm x 48.3cm x 48.3cm).
**Depth becomes 24” (60.7cm) for 80 to 130kV ranges.

Weight:
17 to 30Ibs (7.7 to 14kg) depending on model.

Regulatory Approvals:
Compliant to EEC EMC Directive and EEC Low Voltage
Directive. RoHS Compliant.

Electronic Component (Power Source)

SL series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The SL series is not intended to be operated by end users
as a stand-alone device. The SL series power supply can only be fully assessed
when installed within a system, and as a component part within that system.
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10W to 1200W COMPACT
HV POWER SOURCE
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SL SELECTION TABLE- 10W, 30w, 60W IRRAEEET) SL INPUT CURRENT
10 Watt 30 Watt MODEL 115Vac 220Vac
el 0L il 10 watt <1A <1A
1 |10 SL1PN10 | 30 SL1PN30 |60 | SL1PN6O 30 watt A A
215 SL2PN10 15 SL2PN30 | 30 SL2PN60 60 watt 1.1A <1A
3 3.3 SL3PN10 10 SL3PN30 | 20 SL3PN60 150 watt 2.8A 1.5A
6 1.7 SL6PN10 5 SL6PN30 | 10 SL6PN60 300 watt 5.6A 3A
8 | 125 | SL8PN10 [ 375 SL8PN30 | 7.5 | SL8PN60 600 watt 111A 6A
10 | 1.0 | SL10*10 3 SL1030 [ 6 | SL10°60 1200 watt n/a 12A
15 | 0.67 | SL15*10 2 SL15%30 4 SL15"60 The input current numbers above are worse case assuming the power supply
20 0.50 SL20%10 15 SL20*30 3 SL20%60 is being operated at maximum power and low line conditions, taking efficiency
30 | 033 | SL30i0 | 1.0 SL3030 | 2 | SL30%60 and power factor into account.
40 0.25 SL40%10 0.75 SL40*30 1.5 SL40%60
50 | 0.20 | SL50*10 0.60 SL50*30 1.2 | SL50"60 SL TERMINAL BLOCK 26 PIN
60 0.17 SL60*10 0.50 SL60*30 1.0 | SL60*60
70 | 014 | sL70*10 0.43 SL7030 | 0.85 | SL70°60 PIN SIGNAL SIGNAL PARAMETERS
80 0.13 SL80*10 0.38 SL80*30 0.75 | SL80*60 Power Supply Common Signal Ground
100 0.10 SL100*10 0.30 SL100*30 0.60 | SL100*60 External Inhibit Ground=Inhibit, Open=HV On
120 | 0.10 | SL120*10 0.25 SL120730 | 0.50 | SL120*60 External Interlock +15V at Open, <15mA at Closed
130 0.10 SL130*10 0.25 SL130*30 0.46 | SL130*60 External Interlock Return Return for Interlock

SL SELECTION TABLE- 150W, 300W
150 Watt

Model

300 Watt

Current Monitor

0to 10V=0 to 100% Rated Output

1.75” (1U)

kV Test Point

0 to 10V=0 to 100% Rated Output

+10Vdc Reference

+10Vdc, 1mA Max

OIN|O (O B[WIN|—

Remote Current Program In

0 to 10V=0 to 100% Rated Output

Model

9 | Local Current Program Out

Front Panel Program Voltage

1 150 SLIPN150 300 SL1PN300 10 | Remote Voltage Program In 0to 10V=0 to 100% Rated Output
g gg gtgimgg 188 gtgg“ggg 11 | Local Voltage Program Out Front Panel Program Voltage
6 o5 SL6PN150 50 SL6PN300 12 | Power Monitor 0 to 10V=0 to 100% Rated Output
8 18.75| SL8PN150 37.5 SL8PN300 13 | Remote Power Program In (Optional)
10 15 SL10*150 30 SL10*300 14 | Local HV Off Out +15V at Open, <25mA at Closed
15 10 SL15:150 20 S'—15:300 15 | HV Off Connect to HV OFF for FP Operation
o [o gt o SL2) 500 16 | Remote HV On +15V, 10mA Max=HV Off
20 3.75 SL40150 75 SL40*300 17 | Remote HV Off Indicator 0=HV On, +15V, 10mA Max=HV Off
50 3.00 SL50%150 6.0 SL50*300 18 | Remote HV On Indicator 0=HV Off, +15V, 10mA Max=HV On
60 2.50 SL60*150 5.0 SL60*300
70 21 SL70"150 408 SL70*300 ;(9) Egggi éil:fei? ,’\\Aﬂggg Open Cpllector 35V Max, 10mA Max
80 1.90 SL80*150 3.75 SL80*300 On=Active
100 1.50 SL100*150 3.00 SL100*300 21 | Remote Power Mode
120 1.25 SL120*150 250 SL120*300 22 | Remote PS Fault O=Fault, +15V, 0.1mA Max=No Fault
130 1.15 SL130%150 2.30 SL130*300 23 | +15V Output +15V, 100mA Max

24 | Power Supply Common Signal Ground

SL SELECTION TABLE- 600W, 1200W 3.50” (2U) 25 Sp?re Spare'
26 | Shield Return Chassis Ground
600 Watt 1200 Watt
mA Model
1 600 SL1PN600 1200 SL1PN1200
2 300 SL2PN600 600 SL2PN1200
3 200 SL3PN600 400 SL3PN1200 .
6 | 100 SL6PN60O 200 SL6PN1200 How To Order:
8 75 SL8PN600 150 SL8PN1200 Sample model number: SL80PN1200/NSS/DPM4
10 60 SL10*600 120 SL10*1200 SL series unit, 80kV maximum output voltage, reversible polarity
15 40 SL15*600 80 SL15*1200 output, 1200 watts, no slow start, 4.5 digit panel meters
20 30 SL20*600 60 SL20*1200 — - - —
30 20 5307600 20 S[3071200 ;Tere may tbetsome rlestrlé:tlonst on TLf,l|t\p|e opgor; _clomblnatlons.
20 15 SL40°600 20 SL4071200 ease contact our sales department for more details.
50 12 SL50*600 24 SL50%1200 *Specify “P” for positive, “N” for negative, or “PN" for reversible polarity.
60 10 SL60"600 20 SL60%1200 Higher voltage models available on special order.
70 8.6 SL70*600 17 SL70*1200
80 7.5 SL80*600 15 SL80*1200
100 6.0 SL100%600 12 SL100*1200
120 5.0 SL120"600 10 SL120*1200
130 4.6 SL130%600 9.2 SL130*1200
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10W to 1200W COMPACT SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
HV POWER SOURCE
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DIMENSIONS: in.[mm]
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e o CONTROL ‘
MONITORING
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REMOTE CONTROL ~ AND10fL OF (CHASSIS GROUND) RETURN (CHASSIS GROUND)
MONITORING CABLE SUPPLIED
i MATING CONNECTOR
AND 10ft. OF
HIGH VOLTAGE
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WITH UNIT

* Depth becomes 24” [609.60] for 80kV to 130kV range.
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10W to 1200W COMPACT SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

HV POWER SOURCE

eSL OPTION

The eSL Option provides a vacuum fluorescent front
panel display and Ethernet connectivity. Both the 1U
(1.75”) and 2U (3.5”) SL product offerings are available
with the eSL Option. Using the front panel local controls
the main menu has the following features:

Local/Remote Control
Allows operation from either the local front panel
or remotely via the Ethernet Category 5 connector.

Features Menu
Allows control over Adjustable Overload Trip and
Slow Start features.

Tutorial Menu
Provides information on how to use the local front
panel interface.

Diagnostics Menu
Provides information on the revisions of the hard
ware, firmware and IP address. Additionally the
Diagnostics Menu provides information on the
status of the internal low voltage housekeeping
power supply voltages.

eSL Option power supplies can still be fully controlled via
the SL’'s comprehensive remote analog interface, so
these units are fully backwards compatible with standard
SL power supplies.

Typical Front Panel Screens

Model Number

Standby

HV ON

Corporate Headquarters
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Digital Interface

A front panel accessible Category 5 connector
provides Ethernet connectivity. Spellman provides
a basic demo GUI for convenience of the user, but
most customers implement their own software.

About Screen

DSP part number, DSP
revision, GUI part number,
GUI revision, Command
set part number,
Command set revision

Coms Screen
Communications, IP
address, IP port

HV Power and System
Voltages Screen

HV power (watts) +24V,
+15V, +10V, +5V, +3.3V

User Configuration Screen
Slow Start - kV, Slow Start —
mA, Adjustable Over Load
(AOL), Arc Control, Fault
Indicators

Main Screen

kV Setpoint, kV Readback,
mA Setpoint, mA Readback,
HV OFF Button, HV ON
Button, Arc Counter, System
Diagnostics, Reset Faults
Button

www.spellmanhv.com

Spellman High Voltage is an IS0 9001 and ISO 14001 registered company
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10W to 1200W COMPACT
HV POWER SOURCE

SPELLMAN HIGH

SL SERIES OPTIONS

AOL

APT

AT

CMS

CPC

DPM4

EFR

eSL

FCV

FG

FGLL

Adjustable Overload Trip

A control board jumper is moved to make the power
supply shut down if it ever operates in current mode. This
allows the user to set the current programming level as a
trip point that will turn the power supply off with an Over
Current fault if it ever tries to operate in Current Mode.

Adjustable Power Trip

A third control loop is installed in the power supply, a
power loop. This power loop uses an analog multiplier
chip to multiply the voltage and current feedback signals
to create a power feedback signal. Programming and
feedback scaling is 0-10Vdc = 0-100% of rated power.
The circuit is configured to trip the power supply off with
an QOver Power fault if the power loop ever tries to regulate.

Arc Trip
A control board jumper is moved such that the first arc
sensed will shut the power supply off with an ARC fault.

NAD

Current Mode Select

A front panel switch is provided to allow the power
supply to either regulate in current mode or create an
over current fault when operated in current mode, which
will shut down the supply. This is basically a switch
selectable AOL option.

NSS

Constant Power Control

|dentical to the APT Option with the exception the power
supply will run and regulate when the power loop
becomes active.

Digital Panel Meter, 4.5 digits
The standard 3.5 digit front panel meters are
replaced with 4.5 digit panel meters.

PN

RFR

External Fault Relay

A set of relay contacts are provided via the rear panel
interface that will change state if the power supply shuts
down due to a fault condition.

Ethernet Connectivity/VFD Front Panel

The eSL Option provides a vacuum fluorescent front
panel display, Ethernet connectivity and comprehensive
front panel controls.

ROV

Fine Control Voltage

This option adds a second potentiometer to the front
panel of the unit. This allows for a finer local adjustment
of the output voltage setting.

SL

Floating Ground

All the analog returns inside the power supply are isolat-
ed from chassis and brought to one point on the rear
panel. Any current that flows out of the power supply via
the HV cable/connecter on the high side must return
back to the multiplier via the load return on the low side.
With only one path to flow through on the low side, a cur-
rent meter can be inserted in series and a safe ground
referenced measurement can be made of the actual high
voltage output current.

SS(X)

Floating Ground Low Leakage

Identical functionality as the FG Option but a shield
is placed around the high voltage multiplier to cap-
ture any leakage current inside the power supply
and return it to the top of the current sense resistor.
This negates any internal leakage currents from
effecting measurements being made.

Corporate Headquarters

Hauppauge, New York USA
+1-631-630-3000 FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com

Spellman

High Voltage Electronics Corporation

VOLTAGE ELECTRONICS CORPORATION
PAGE 5 OF 5

Instant On

A jumper is placed between TB1-15 and TB1-16
on the rear panel, causing the power supply to
automatically toggle into HV ON when ever the line
voltage is applied.

Lead Length
Extra long high voltage output cable. 20, 40, 60
and 100 feet are standard lengths.

Low Ripple

Done on a case by case basis, the standard unit is
evaluated and modifications are done to improve
the output ripple to 0.05% peak to peak. The oper-
ating frequency might be increased, or additional
filtering may be added to the HV multiplier.

No Arc Detect

This option removes the arc intervention circuitry
from the power supply. Care must be exercised
when using this option as damage to the HV
multiplier could occur.

No Slow Start

The standard 6 second long linear ramp of output
voltage is removed allowing the high voltage to
“step” to its set point when enabled.

Positive/Negative

Reversible polarity option. Units that are not inher-
ently reversible by design (10kV to 130kV) can
have their output polarity reversed by the process
of exchanging the high voltage multiplier section.

Remote Fault Reset

This option provides the ability to reset any power
supply faults that might occur via toggling a
signal on the rear panel interface.

Remote Over Voltage

The programming signal for the over voltage
comparator circuit is made available to the customer
remotely, allowing the power supply to be set to trip
the OVP circuit anywhere from 0 -110% of rated
output voltage.

Slides
Industry standard rack mounted slides are installed
on the power supply.

Slow Start(X)

The standard slow start is modified to provide a
time of (X) seconds. Time frames of 0.1 seconds
to 120 seconds can be accommodated.

There may be some restrictions on multiple option combinations.
Please contact our Sales department for more details.

www.spellmanhv.com
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1200W
POWER SUPPLY

Spellman’s SL150kV rack mount high voltage power sup-
ply is designed for scientific and industrial OEM applica-
tions requiring 150kV at 1200 watts in a compact cable
connected standard sized rack. Models are available in
positive, negative or reversible polarity. The SL150kV is
fully arc and short circuit protected. Excellent regulation
specifications are provided along with outstanding stability
performance. The vacuum encapsulated high voltage
output section assures reliable corona free operation by
eliminating any concerns due to environmental factors.

TYPICAL APPLICATIONS

Electrostatics

HiPot Testing
Semiconductor Processing
Capacitor Charging

OPTIONS

200 200Vac Input Voltage

AOL Adjustable Overload Trip

APT Adjustable Power Trip

AT Arc Trip

BFP Blank Front Panel

CPC Constant Power Control

DPM4 4.5 Digit Panel Meters

EFR External Fault Relay

LL(X) Non-Standard HV Cable Length
(10 standard)

NAD No Arc Detect

NSS No Slow Start

RFR Remote Fault Reset

SS(X) Non-Standard Slow Start

(6 seconds standard)

Corporate Headquarters
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e Cable Connected 150kV @ 1200W Power Supply
e Requires Only 8.75 (5U) Panel Height

e Extensive Analog Interface

e Arc Quench/Arc Count/Arc Trip

e GComprehensive Digital Fault Diagnostics

SPECIFICATIONS

Front Panel Controls:
Power ON/OFF switch, HV ON Switch, HV OFF Switch
with preset feature, 3.5 digit backlight digital meters for
display of output voltage and output current,10 turn locking
potentiometers with counting dials for adjustment of both
output voltage and output current.

Front Panel Indicators:
HV ON
HV OFF
Voltage Control Mode

High Voltage Inhibit
Over Current
Over Voltage

Current Control Mode Arc
Interlock Open Regulation Error
Interlock Closed Overtemperature

Input:
220Vac +10%, 50/60Hz @ 12A
200Vac +10%, 50/60Hz @ 13.2A

Output Voltage:
0 to 150kV

Output Polarity:
Positive, negative or reversible specify at time of order

Output Current:
8mA

Output Power:
1200W

Voltage Regulation:
Load: 0.01% of rated voltage for a full load change
Line: +0.01% of rated voltage over specified input
voltage range

Current Regulation:
Load: 0.01% of rated current £100pA for full voltage change.
Line: +0.01% of rated current over specified input
voltage range

Ripple:
0.1% peak to peak of maximum output
Temperature Coefficient:
100ppm/°C.
Stability:
100ppm/hr after a 2 hour warm up, for both voltage
and current regulation
Operating Temperature:
0 to 40°C operating

Storage Temperature:
-40 to +85°C storage

I High Voltage Electronics Corporation

Hauppauge, New York USA
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Humidit DIMENSIONS: in.[mm]
umidity:

20% to 85%, non-condensing FRONT VIEW
Input Line Connector: RIsTYP \

3 conductor 12 AWG 6 ft (1.83m) cable, permanently attached ‘D

Output Connector:
A detachable 10 ft (3.05m) shielded HV cable is provided

Cooling: o= r=@o e m 5.75146.05]
Forced Air 872[221.48]

—J

Dimensions: ¢ SPELLUAN R
8.75"H x 19"W x 22"D rack mount. ﬁ ¢

(22.23cm x 48.26cm x 55.88cm)

Weight: 110-1444> ‘ 18.12460.24]
89 pounds (40.4kg) (117 19.00 [482.60] 1.48[37.59]

Regulatory Approvals:

Designed to meet EEC EMC Directive. Designed to
meet to EEC Low Voltage Directive. RoHS Compliant. TOP VIEW

||

Electronic Component (Power Source) = 7 g

SL150kV series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The SL150kV series is not intended to be operated by end
users as a stand-alone device. The SL150kV series power supply can only be fully
assessed when installed within a system, and as a component part within that system.

(0 ANALCQO RFA
B/ p A D CO OR
1| Power Supply Common Signal Ground
2 | External Inhibit Ground = Inhibit, Open = HV ON
3| External Interlock +15Vdc @ open, < 5mA @ closed
4| External Interlock Return Connect to pin 3 to enable supply
5| Current Monitor 0to 10Vdc = 0 to 100% rated voltage, Zout =10kQ)
6 | Voltage Monitor 0to 10Vdc = 0to 100% rated voltage, Zout =10kQ
7| +10Vdc Reference +10Vdc @ 1mA, maximum
8 | Remote Current Program Input | 0 to 10Vdc = 0 to 100% rated voltage, Zout =10kQ)

9| Local Current Program Output| Multi-turn front panel pot for local control capability
10 | Remote Voltage Program Input| 0 to 10Vdc = 0 to 100% rated voltage, Zout =10kQ)
11| Local Voltage Program Output| Multi-turn front panel pot for local control capability
12| EFR (Common) External Fault Relay (Optional)
13 | EFR (Normally Open) External Fault Relay (Optional)
14| Local HV OFF OUT +15Vdc @ open, <25mA @ closed, connect to ~—1725[438.15)
HV OFF for front panel operation
15| HV OFF Connect to HV OFF OUT for front panel operation BACK VIEW
16 | Remote HV ON +15Vdc @ 10mA maximum = HV OFF

17 | Remote HV OFF Indicator 0 = HV ON, +15Vdc @ 10mA maximum = HV OFF
18 | Remote HV ON Indicator 0 = HV OFF, +15Vdc @ 10mA maximum = HV ON

19 | Remote Voltage Mode Open collector 50Vdc @ 10mA maximum, ON = Active

20 | Remote Current Mode Open collector 50Vdc @ 10mA maximum, ON = Active — ®

21 | Remote Power Mode Open collector 50Vdc @ 10mA maximum, ON = Active :—--

22 | Power Supply Fault Open collector, 50Vdc @ 10mA maximum — e =

23 | +15Vdc Output +15Vdc @ 100mA, maximum —

24 | Power Supply Ground Signal Ground —_— e e

25| Shield Return Chassis Ground ) ®
Specify “P” for positive polarity or “N” for negative polarity, and PN = reversible as illustrated below.
Sample Model Number: SL150P1200/BFP/LL(20) -~ 17.00[431.8]

Where SL = power supply series, 150 = maximum output voltage in kV,
P = positive output polarity, 1200 = maximum output power (watts), BFP = Blank oS
Front Panel, LL(20) = 20 foot HV cable. C E
)
P
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2000W COMPACT
HV POWER SUPPLY
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Spellman’s SL2KW Series of 2kW high voltage power
supplies are designed to meet uncompromising perfor-
mance standards in a minimum of space. Their circuitry
includes a resonant high frequency inverter with propri-
etary control which provides fault-free operation in
extreme transient and arcing environments with greater
than 85% efficiency. These full featured supplies are
available in a wide range of outputs with many options.

TYPICAL APPLICATIONS
Semiconductor Manufacturing CPT/CRT Testing
Electrostatics Hipot Testing
E-Beam Systems General Laboratory
Capacitor Charging CW Lasers

OPTIONS

See page 4 for options and descriptions

SPECIFICATIONS

Status Indicators:
Voltage and Current Control Mode, Interlock Open and
Closed, High Voltage Inhibit, Overcurrent and Overvoltage,
Arc, Regulation Error, Overtemperature.

Input:
Standard: 208Vac +10%, 50/60Hz @ 8.5A/phase, three phase
Optional: 220Vac +10%, 50/60Hz @ 19.75A, single phase

Output:
Models available from 0.5kV to 50kV. Each model is
available in positive, negative or reversible polarity output.

Front Panel Controls:
Voltage and current are continuously adjustable by ten-turn
potentiometers with lockable counting dials, ON/OFF circuit
breaker/lamp, high voltage ON switch/indicator and high
voltage OFF switch/indicator.

Voltage Regulation:
Load: 0.005% of maximum voltage +500mV for full load change.
Line: +0.005% of full voltage +500mV over specified
input range

Current Regulation:
Load: 0.01% of maximum current +100pA
for full voltage change.
Line: +0.005% of maximum current for a +10%
input line change.

Corporate Headquarters
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e Very Compact and Lightweight

e Low EMI and RFI

e Voltage Range from 500V to 50kV

* Reversible Polarity Standard up to 8kV

e Optional VFD Front Panel/Ethernet Interface
e Extensive Analog and Digital Interface

e Arc Quench/Arc Count/Arc Trip

e OEM Customization Available

Ripple:
0.1% p-p +1Vrms, three phase line input
0.3% p-p +1Vrms, single phase line input

Temperature Coefficient:
100ppm/°C voltage or current regulated.
Higher stability is available on special order.

Environmental:
Temperature Range:
Operating: 0°C to 50°C.
Storage: -40°C to 85°C.
Humidity:
10 to 90% relative humidity, non-condensing

Stability:
100ppm/hour after 1/2 hour warm-up for
both voltage and current regulation.

Metering:
Digital voltage and current meters, 3'/>
digit +1 least significant digit.

Interface Connector:
25 pin male D connector

Output Cable:
10’ (3.3m) of shielded high voltage
cable removable at the rear panel.

AC Line Input Cable:
A 6 foot (1.83m) cable is permanently attached to the unit.
Single phase units use 3 conductor 12AWG cable, three
phase units use 4 conductor 16AWG cable.

Dimensions:
3.5"H(2U) x 19"W x 19"D
(8.9cm x 48.3cm x 48.3cm)

Weight:
17 to 26lbs (7.7 to 11.8kg) depending on model.

Regulatory Approvals:
Compliant to EEC EMC Directive for 3 phase units,
conducted and radiated emission only for single phase
units. Compliant to EEC Low Voltage Directive.
RoHS Compliant.

Electronic Component (Power Source)

SL2KW series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The SL2KW series is not intended to be operated by end users
as a stand-alone device. The SL2KW series power supply can only be fully assessed
when installed within a system, and as a component part within that system.

128071-001 REV. R
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A 2000W COMPACT  SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

HV POWER SUPPLY

eSL OPTION

The eSL Option provides a vacuum fluorescent front panel
display and Ethernet connectivity. Using the front panel
local controls the main menu has the following features:

Local/Remote Control
Allows operation from either the local front panel

or remotely via the Ethernet Category 5 connector.

Features Menu
Allows control over Adjustable Overload Trip and
Slow Start features.

Tutorial Menu
Provides information on how to use the local front
panel interface.

Diagnostics Menu
Provides information on the revisions of the hard
ware, firmware and IP address. Additionally the
Diagnostics Menu provides information on the
status of the internal low voltage housekeeping
power supply voltages.

eSL Option power supplies can still be fully controlled via
the SL2KW’s comprehensive remote analog interface, so

these units are fully backwards compatible with standard
SL2KW power supplies.

Typical Front Panel Screens

Model Number

Standby

HV ON

Corporate Headquarters

SpEI I man Hauppauge, New York USA

PAGE 2 OF 4

Digital Interface

A front panel accessible Category 5 connector
provides Ethernet connectivity. Spellman provides
a basic demo GUI for convenience of the user, but
most customers implement their own software.

About Screen

DSP part number, DSP
revision, GUI part number,
GUI revision, Command
set part number,
Command set revision

Coms Screen
Communications, IP
address, IP port

HV Power and System
Voltages Screen

HV power (watts) +24V,
+15V, +10V, +5V, +3.3V

User Configuration Screen
Slow Start - kV, Slow Start -
mA, Adjustable Over Load
(AOL), Arc Control, Fault
Indicators

Main Screen

kV Setpoint, kV Readback,
mA Setpoint, mA Readback,
HV OFF Button, HV ON
Button, Arc Counter, System
Diagnostics, Reset Faults
Button

www.spellmanhv.com 128071-001  REV. R
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2000W COMPACT
HV POWER SUPPLY
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SL2KW SELECTION TABLE DIMENSIONS: in.[mm]
MAXIMUM RATING MODEL NUMBER FRONT VIEW
mA
05 4000 SL0.5PN2000 0.38[9.52]
4PL
1 2000 SL1PN2000 0250635 [~ 19.00 [482.60]
2 1000 SL2PN2000 4 TL ‘
3 666 SL3PN2000 —F—
6 333 SL6PN2000 345 | i | | | -
8 250 SL8PN2000 [67.60]
10 200 SL10*2000 J
15 133 SL15*2000 0.34[8.73] — L— 18.31[465.14] % 0.23 [5 72]
20 100 SL20*2000
30 66.6 SL30*2000
40 50 SL40*2000 TOP VIEW
50 40 SL50*2000
17.03 [432.49]
*Specify “P” for positive polarity or “N” for negative polarity or
“PN” for reversible polarity A
SL2KW 25 PIN D CONNECTOR
PIN SIGNAL SIGNAL PARAMETERS
1 | Power Supply Common Signal Ground
2 | External Inhibit Ground=Inhibit, Open=HV On g
3 | External Interlock +15V at Open, <15mA at Closed §
4 | External Interlock Return Return for Interlock S
5 | Current Monitor 0 to 10V=0 to 100% Rated Output 2
6 | kV Test Point 0 to 10V=0 to 100% Rated Output
7 | +10Vdc Reference +10Vdc, 1mA Max
8 | Remote Current Program In 0to 10V=0 to 100% Rated Output
9 | Local Current Program Out Front Panel Program Voltage
10 | Remote Voltage Program In 0 to 10V=0 to 100% Rated Output
11 | Local Voltage Program Out Front Panel Program Voltage
12 | EFR Common Optional External Fault Relay
13 | EFR-NC/EFR-NO 30V @ 2A Maximum
14 | Local HV Off Out +15V at Open, <25mA at Closed
15 | HV Off Connect to HV OFF for FP Operation
16 | Remote HV On +15V, 10mA Max=HV Off
17 | Remote HV Off Indicator 0=HV On, +15V, 10mA Max=HV Off BACK VIEW
18 | Remote HV On Indicator 0=HV Off, +15V, 10mA Max=HV On
19 | Remote Voltage Mode Open Collector 35V Max, 10mA Max, ’7 16.87 [428.62] 4‘
20 | Remote Current Mode On=Active 25PIND
21 | Remote Power Mode ggQNECTOR T R W vy ] © 7= ¢ © 7
22 | Remote PS Fault 0=Fault, +15V, 0.1mA Max=No Fault REMOTE
23 | +15V Output +15V, 100mA Max CONTROL
24 | Power Supply Common Signal Ground MONITORING
25 | Shield Return Chassis Ground 6 ft OF LINE CABLE
SUPPLIED WITH UNIT
How To Order: MATING CONNECTOR
Sample model number: SL20PN2000/NSS/DPM4 Q%DH‘SEL?';GE
SL2KW Series unit, 20kV maximum output voltage, SV/?TBF';%EI}JTPPL'ED
reversible polarity output, 2000 watts, no slow start,
4.5 digit panel meters

There may be some restrictions on multiple option combinations.
Please contact our Sales department for more details.

(€@
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2000W COMPACT
HV POWER SUPPLY
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SL2KW SERIES OPTIONS

AOL Adjustable Overload Trip
A control board jumper is moved to make the
power supply shut down if it ever operates in
current mode. This allows the user to set the
current programming level as a trip point that will
turn the power supply off with an Over Current
fault if it ever tries to operate in Current Mode.

APT Adjustable Power Trip

A third control loop is installed in the power supply,
a power loop. This power loop uses an analog
multiplier chip to multiply the voltage and current
feedback signals to create a power feedback
signal. Programming and feedback scaling is
0-10Vdc = 0-100% of rated power. The circuit is
configured to trip the power supply off with an Over
Power fault if the power loop ever tries to regulate.

ARC Arc Sense
A signal is provided on a spare pin (TB1-21) that
changes state whenever the power supply detects

an arc.

AT  Arc Trip
A control board jumper is moved such that the first
arc sensed will shut the power supply off with an
ARC fault.

CMS Current Mode Select

A front panel switch is provided to allow the power
supply to either regulate in current mode or create
an over current fault when operated in current
mode, which will shut down the supply. This is
basically a switch selectable AOL option.

CPC Constant Power Control

Identical to the APT Option with the exception the
power supply will run and regulate when the
power loop becomes active.

DPM4 Digital Panel Meter, 4.5 digits
The standard 3.5 digit front panel meters are
replaced with 4.5 digit panel meters.
EFR External Fault Relay
A set of relay contacts are provided via the rear
panel interface that will change state if the power
supply shuts down due to a fault condition.
eSL Ethernet Connectivity/VFD Front Panel
The eSL Option provides a vacuum fluorescent
front panel display, Ethernet connectivity and
comprehensive front panel controls.
FCV Fine Control Voltage
This option adds a second potentiometer to the
front panel of the unit. This allows for a finer local
adjustment of the output voltage setting.

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
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Instant On

A jumper is placed between TB1-15 and TB1-16
on the rear panel, causing the power supply to
automatically toggle into HV ON when ever the line
voltage is applied.

LL(X) Lead Length

NAD

NSS

PN

RFR

ROV

SL

Extra long high voltage output cable. 20, 40, 60
and 100 feet are standard lengths. Non standard
lengths can be custom ordered.

No Arc Detect

This option removes the arc intervention circuitry
from the power supply. Care must be exercised
when using this option as damage to the HV
multiplier could occur.

No Slow Start

The standard 6 second long linear ramp of output
voltage is removed allowing the high voltage to
“step” to its set point when enabled.

Positive/Negative

Reversible polarity option. Units that are not inher-
ently reversible by design (10kV to 50kV) can
have their output polarity reversed by the process
of exchanging the high voltage multiplier section.

Remote Fault Reset

This option provides the ability to reset any power
supply faults that might occur via toggling a
signal on the rear panel interface.

Remote Over Voltage

The programming signal for the over voltage com-
parator circuit is made available to the customer
remotely, allowing the power supply to be set to
trip the OVP circuit anywhere from 0 -110% of rated
output voltage.

Slides
Industry standard rack mounted slides are installed
on the power supply.

SS(X) Slow Start(X)

The standard slow start is modified to provide a
time of (X) seconds. Time frames of 0.1 seconds
to 120 seconds can be accommodated.

There may be some restrictions on multiple option combinations.
Please contact our Sales department for more details.
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2000W
POWER SUPPLY

The SLS series of high voltage power supplies provide
up to 2000 watts of power with voltage outputs ranging
from 160kV to 360kV. These power supplies utilize high
frequency resonant inverters with proprietary controls for
reliable operation in extreme environments. The high volt-
age multiplier unit is built with a hybrid design of solid
encapsulation and air, thus reducing its overall size.
Comprised of 20kV interlocking wafers, the multiplier unit
offers flexible building blocks for many different output
configurations.

TYPICAL APPLICATIONS

lon Implantation
Particle Accelerators
Electron Guns

OPTIONS

eSL Ethernet Connectivity/VFD Front Panel

SPECIFICATIONS

Input Voltage:
Standard: 220Vac +10%, 50/60Hz @ 8A/phase, three phase
Optional: 200Vac £10%, 50/60Hz @ 8.9A/phase, three phase

Output Voltage Range:
Models available from 160kV to 360kV and up
to 2000W. Each model is available with positive
or negative polarity outputs.

Voltage Regulation:
Better than 0.05% for specified line variations
and load variations.

Ripple:
0.1% p-p of maximum output voltage.

Remote Voltage Control:
0 to +10V for 0 to maximum voltage. Accuracy and
repeatability: 1% of maximum rating.

Remote Current Control:
0 to +10V for 0 to maximum voltage. Accuracy and
repeatability: 1% of maximum rating.
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e 160kV - 360kV Outputs

e Low Ripple

 High Stability

e Overcurrent, Overvoltage
and Arc Protection

¢ Arc Detect
e Lightweight, Compact Size
o OEM Customization Available

Voltage Monitor:

0 to 10V equivalent to rated voltage. Accuracy, 1% reading.
Current Monitor:

0 to 10V equivalent to rated current. Accuracy, 1% reading.
Stability:

0.05% per hour after 1/2 hour warm-up.

0.05% per 8 hours.

Slow Start:
Slow start times: 6 seconds standard.

Temperature Coefficient:
0.01% per degrees C.

Protection:
Overcurrent, Overvoltage, Arc protection, Overtemperature.

Arc Detect:
If 8 arcs occur in a 10 second, non-synchronous time window,
the supply reverts to the Power Down Mode with an ARC fault
displayed on the front panel default diagnostic display.

Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -20°C to 85°C
Humidity:
10% to 70%, non-condensing.
Dimensions:
Inverter Driver Chassis:
3.50"(2U) H x 19.0"W x 19.0"D
(8.9cm x 48.3cm x 48.3cm)
Multiplier Unit:
See page 3.
Distance from Stack to Driver:
2.5 meters +0.1 meter maximum.

Signal Connector:
25 pin, male D connector, J3.
Metering:
Front panel, 3.5 digit, digital voltage and current meters.
Front Panel Controls:
Voltage and current are continuously adjustable by ten-turn
potentiometers with lockable counting dials, ON/OFF circuit
breaker/lamp, high voltage ON switch/indicator and high
voltage OFF switch/indicator.
128016-001
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2000W
POWER SUPPLY

Front Panel Status Indicators:

Voltage Control Mode Overtemperature
Current Control Mode Overpower (optional)
Interlock Open Overcurrent

Interlock Closed Overvoltage
High Voltage Inhibit Arc
Regulation Error

Regulatory Approvals:
RoHS compliant

Electronic Component (Power Source)

SLS series is intended for installation as a component of a system.
It is designed to meet CE standards, with conditions of acceptance
often being: customer provided enclosure mounting, EMC filtering,
and appropriate protection, and isolation devices. The SLS series is
not intended to be operated by end users as a stand-alone device.
The SLS series power supply can only be fully assessed when
installed within a system, and as a component part within that system.

Corona Dome Terminations:

The SLS Series of “stack” configured high voltage power supplies
come in a various output voltages and different physical configura-
tions. Appropriate corona relief is required for these units to oper-
ate at maximum output voltage. Frequently users will provide the
corona relief needed so Spellman will provide stack assemblies
that by themselves will not be able to operate at maximum output
voltage corona free. Please be certain to discuss your require-
ments with Spellman to be assured you get a stack assembly in
the physical configuration you require for your application. The
optional K941 Toroid (5" x 207) should be considered if customer
corona relief will not be provided.

360kV Stack
shown with
optional
K941 Toroid
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SLS SELECTION TABLE
MODEL NUMBER

MAXIMUM RATING
kV mA

160 12.5 SLS160*2000
200 10.0 SLS200*2000
260 7.7 SLS2602000
300 6.6 SLS300*2000
360 5.5 SLS360*2000

*Specify “P” for positive polarity or “N” for negative polarity
Other combinations of voltage and current are available.

SLS I/O INTERFACE CONNECTOR 25 PIN

PIN SIGNAL

1 Power Supply Common
2 External Inhibit
3 External Interlock
4 External Interlock Return
5 Current Monitor
6 Voltage Monitor
7 +10V Reference
8 Remote Current Program In
9 Local Current Program Out
10 Remote Voltage Program In
11 Local Voltage Program Out
12 Optional EFR (common)
13 Optional EFR (normally closed)
14 Local HV OFF Out
15 HV OFF
16 Remote HV ON
17 Remote HV OFF Indicator
18 Remote HV ON Indicator
19 Remote Voltage Mode
20 Remote Current Mode
21 Spare
22 Remote PS Fault
23 +15V Output
24 Power Supply Common
25 Shield Return
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POWER SUPPLY

eSL OPTION

The eSL Option provides a vacuum fluorescent front panel
display and Ethernet connectivity. Using the front panel
local controls the main menu has the following features:

Local/Remote Control
Allows operation from either the local front panel

or remotely via the Ethernet Category 5 connector.

Features Menu
Allows control over Adjustable Overload Trip and
Slow Start features.

Tutorial Menu
Provides information on how to use the local front
panel interface.

Diagnostics Menu
Provides information on the revisions of the hard
ware, firmware and IP address. Additionally the
Diagnostics Menu provides information on the
status of the internal low voltage housekeeping
power supply voltages.

eSL Option power supplies can still be fully controlled via
the SL2KW’s comprehensive remote analog interface, so

these units are fully backwards compatible with standard
SL2KW power supplies.

Typical Front Panel Screens

Model Number

Standby

HV ON
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A front panel accessible Category 5 connector
provides Ethernet connectivity. Spellman provides
a basic demo GUI for convenience of the user, but
most customers implement their own software.

About Screen

DSP part number, DSP
revision, GUI part number,
GUI revision, Command
set part number,
Command set revision

Coms Screen
Communications, IP
address, IP port

HV Power and System

Voltages Screen

HV power (watts) +24V,

+15V, +10V, +5V, +3.3V

User Configuration Screen
Slow Start - kV, Slow Start —
mA, Adjustable Over Load
(ACL), Arc Control, Fault
Indicators

Main Screen

kV Setpoint, kV Readback,
mA Setpoint, mA Readback,
HV OFF Button, HV ON
Button, Arc Counter, System
Diagnostics, Reset Faults
Button
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4kW
POWER SUPPLY

Spellman’s STA Series of 4kW high voltage power
supplies are available in positive or negative polarities

in 15 different models with outputs ranging from 1kV to
70kV. A full featured front panel allows easy local control,
while an extensive analog interface provides comprehen-
sive remote capability. The standard Ethernet and RS-232
digital interfaces simplify integrating the STA into your
system design.

The STA’s robust IGBT inverter is inherently fault toler-
ant and is ideal for demanding applications like semicon-
ductor processing and vacuum deposition. Many opera-
tional features can be configured by the user to suit their
particular requirements.

TYPICAL APPLICATIONS
lon Beam Implantation
Semiconductor Processing
Electron Beam Welding
Capacitor Charging
High Power RF Transmitters
Electrostatic Precipitators
X-Ray Systems

HARDWARE BASED OPTIONS

BFP Blank Front Panel

HS High Stability

LL(X) High Voltage Cable Length

1PH 180-264Vac, Single Phase Input

SOFTWARE CONFIGURABLE FEATURES
Adjustable Overload Trip
Arc Trip Count
Arc Quench Time
Arc Re-Ramp Time
Constant Power Control
Adjustable Power Trip
Slow Start Ramp Times
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e 4kW’s in Single 3U (5.25”) Chassis

e Models from 1kV to 70kV

* Remote Analog and Remote Ethernet Interface
e Arc and Short Circuit Protected

e Customer Configurable Features
Via Ethernet Interface

o OEM Customization Available

SPECIFICATIONS
Input Voltage:

Standard:  180-264Vac, 50/60Hz, three phase,
90% efficiency, 0.85 power factor
Optional: 180-264Vac 50/60Hz, single phase (1PH)

Input Current:

Standard: 180-264Vac, three phase 17 amps, maximum
Optional: 180-264Vac, single phase 38 amps, maximum
Output Voltage:

15 models from 1kV to 70kV. Each model is available
with positive or negative outputs.

Local Output Controls:
Voltage and current are continuously adjustable over entire
range via ten-turn potentiometers with lockable counting dials.
Voltage Regulation:
Load:  0.05% of full voltage +500mV for full load change.
Line: 0.05%o0f full voltage +500mV over specified input range.

Current Regulation:

Load:  0.05% of full current +100pA for any voltage change.
Line: 0.05% of full current over specified input range.
Ripple:
0.1% p-p +1Vrms
Stability:

0.02%hr. after 1 hour warm-up.

Temperature Coefficient:
100ppm/°C. Higher stability (50ppm/°C)
available on special order via the HS option

Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -40°C to 85°C
Humidity:
10% to 90% RH, non-condensing.
Cooling:
Forced air; inlet through side panels, outlet at rear panel
Metering:
Digital voltage and current meters, accurate to within 1%

System Status Display:
“Dead Front” type indicators provide status of up to 12
system operations including voltage and current regulation,
fault conditions and circuit control.

www.spellmanhv.com
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POWER SUPPLY

Analog Interface Connector:
50 pin female D connector

High Voltage Output Cable:
A detachable 10’ (3.05m) long shielded HV cable is provided

Dimensions:
1kV to 70kV:
5.257(BU)H X 19”W X 217D (133mm x 482mm x 533mm)

Weight:
1kV to 8kV: 46 Ibs. (20.87kg)
10kV to 70kV: 58 Ibs. (26.31kg)
Individual kV models may vary

Regulatory Approvals:
Designed to meet EEC EMC Directive. Compliant to
EEC Low Voltage Directive. RoHS Compliant.

Electronic Component (Power Source)

STA series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The STA series is not intended to be operated by end users
as a stand-alone device. The STA series power supply can only be fully assessed
when installed within a system, and as a component part within that system.

Digital Interface

The STA features a standard RS-232 and Ethernet digital interface.
Utilizing these standard digital interfaces can dramatically simplify
power supply interfacing requirements saving the user both time and
money, while enhancing functionality and overall capability. Spellman
provides a GUI with the STA that allows the customer to both cus-
tomize operational features of the STA while also providing basic
power supply operational features. Details of the STA’s digital inter-
face capability are described in the STA manual, downloadable via
the link on the first page of this data sheet.

Arc Intervention

Spellman’s STA power supplies have an arc intervention feature

that senses arc currents via a fast acting current sense transformer.
The purpose of the arc intervention circuitry is to prevent power sup-
ply damage from continuous, long term arcing. The factory default
configuration will trip off the unit with an Arc Fault if 4 arcs occur in

a 10 second time period. Customers can change basic arc interven-
tion parameters (Arc Count, Arc Quench, Reramp Time, and Window
Time) within preset limits via the digital interface interface; cus-
tomized units can be provided for unique arc prone environments,
contact Spellman for details.
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MAXIMUM RATING MODEL NUMBER
mA

1 4,000 STA1*4

2 2,000 STA2*4

3 1,333 STA34

4 1,000 STAG 4

6 667 STAG 4

8 500 STAG™4
10 400 STA10%4
12 333 STA124
15 267 STA154
20 200 STA20%4
30 133 STA30'4
40 100 STA40"4
50 80 STA50%4
60 67 STABO™4
70 57 STA70%4

*Substitute “P” for positive polarity and “N” for negative polarity.

Polarity must be specified at time of order.

STA rear panel shown with local operation plug

installed in 50 pin D connector
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TA POWER SUPPLY
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DIMENSIONS: in.[mm]

JB1 STA ANALOG INTERFACE—
50 PIN FEMALE D CONNECTOR

PIN SIGNAL PARAMETERS FRONT VIEW
1 | Power Supply Common Power Supply Ground [3'2? 18.25 [463.55]
2 | Reset/HV Inhibit Normally open, Low = Reset/Inhibit |
3| External Interlock +24Vdc @ open, <25mA @ closed 148 ) ?
48[37.69]
4 | External Interlock Return Return for External Interlock 2pL x U — @ 5.02
5 [ mA Test Point 0-10Vdc = 0-100% rated output, Zout= 1KQ, 1% 2.250[57.15] o [132.56]
6 | kV Test Point 0-10Vdc = 0-100% rated output, Zout= 1KQ, 1% 2PL { I —
7 | +10Vdc Reference Output +10Vdc @ 1mA ,125[5/ : l
8 | mA Program Input 0-10Vdc = 0-100% rated output, Zin>10MQ El,ilfjlus
9 | Local mA Program Output 0-10Vdc = 0-100% rated output, front panel pot P 19.00 [482.60)
10 | kV Program Input 0-10Vdc = 0-100% rated output, Zin>10MQ
11| Local kV Program Output 0-10Vdc = 0-100% rated output, front panel pot TOP VIEW
12 | Remote Power On Output +24Vdc @ open, 2A peak, 1Adc @ closed
13 | Remote Power On Return Return for Remote Power On _l L
14 | Remote HV Off +24Vdc @ open, 2A peak, 1Adc @ closed, —" A‘ A —
connect to pin15 for front panel operation
15 | Remote HV Off/On Common HV On/Off Common 1 p
16 | Remote HV On +24Vdc @ open, 2A peak, 1Adc @ clqsed, A|@%> R INTAKE
momentarily connect to pin 15 enable high voltage —
17 | HV Off Indicator +24Vdc @ 25mA = HV Off
18 | HV On Indicator +24Vdc @ 25mA = HV On _
19 | Power Supply Common Supply Ground é
20 | +24Vdc Output +24Vdc @ 100mA, maximum % P
21| Voltage Mode Status Open Collector, Low = Active g -
22 | Current Mode Status Open Collector, Low = Active §
23 | Power Mode Status Open Collector, Low = Active 5,
24 | Interlock Closed Status Open Collector, Low = Active p §
25 | Power Test Point 0-10Vdc = 0-100% rated output, Zout= 5KQ, 1% =
26 | Spare
27 | Spare
28 | Remote Overvoltage Adjust 0-10Vdc = 0-100% rated output
29 | Over Power Fault Open Collector, Low = Active
30 | Over Voltage Fault Open Collector, Low = Active
31| Over Current Fault Open Collector, Low = Active b
32 | System Fault Open Collector, Low = Active
33 | RGLT Error Fault Open Collector, Low = Active _y
341 Arc Open Collector, Low = Active
35 | Over Temp Fault Open Collector, Low = Active AIR EXHAUST
36 | AC Fault Open Collector, Low = Active
g; 2222 16.88 [428.75]
39 | Spare
40 | Spare BACK VIEW
41 | Spare
42 | Remote Power Program Input | 0-10Vdc = 0-100% rated output, Zin>10MQ r— 17.00 [431.80] 4ﬂ
43 | Local Power Program Output | 0-10Vdc = 0-100% rated output, internal pot j
44 | +5Vdc Output +5Vdc @ 100mA, maximum \ ¢
45 | +15Vdc Output +15Vdc @ 100mA, maximum
46| -15Vdc Output -15Vdc @ 10mA, maximum
47 | RS232 Tx
48 | RS232 Rx
49 | RS232 GND 6 ft OF LINE CABLE
50 | Power Supply Common Power Supply Ground SUPPLIED WITH UNIT. YOQTQ:GH?SFT&SE;%REAND
CABLE SUPPLIED WITH UNIT.
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6kW
POWER SUPPLY

T

Need higher power? The ST Series
provides 12kW in the same size as the STR Series

Spellman’s STR Series of 6kW high voltage power
supplies are available in positive or negative polarities

in 19 different models with outputs ranging from 1kV to
150kV. A full featured front panel allows easy local con-
trol, while an extensive analog interface provides compre-
hensive remote capability. The standard Ethernet and RS-
232 digital interfaces simplify integrating the STR into your
system design.

The STR’s robust IGBT inverter is inherently fault toler-
ant and is ideal for demanding applications like semicon-
ductor processing and vacuum deposition. Many opera-
tional features can be configured by the user to suit their
particular requirements.

TYPICAL APPLICATIONS
lon Beam Implantation
Semiconductor Processing
Electron Beam Welding
Capacitor Charging
High Power RF Transmitters
Electrostatic Precipitators
X-Ray Systems

HARDWARE BASED OPTIONS

BFP Blank Front Panel

HS High Stability

LL(X) High Voltage Cable Length
400VAC  360-528Vac, Three Phase Input
1PH 180-264Vac, Single Phase Input

SOFTWARE CONFIGURABLE FEATURES
Adjustable Overload Trip
Arc Trip Count
Arc Quench Time
Arc Re-Ramp Time
Constant Power Control
Adjustable Power Trip
Slow Start Ramp Times

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
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e 6kW’s in Single 6U (10.5”) Chassis

e Models from 1kV to 150kV

* Remote Analog and Remote Ethernet Interface
e Arc and Short Circuit Protected

e Customer Configurable Features
Via Ethernet Interface

e OEM Customization Available

SPECIFICATIONS
Input Voltage:

Standard: 180-264Vac, 50/60Hz, three phase,
90% efficiency, 0.85 power factor
Optional: 360-528Vac 50/60Hz, three phase (400VAC)

180-264Vac 50/60Hz, single phase (1PH)

Input Current:
Standard:
Optional:

180-264Vac, three phase 25 amps, maximum
360-528Vac, three phase 12.5 amps, maximum
180-264Vac, single phase 57 amps, maximum

Output Voltage:
19 models from 1kV to 150kV. Each model is available
with positive or negative outputs. 1kV to 10kV units are
internally reversible.

Local Output Controls:
Voltage and current are continuously adjustable over entire
range via ten-turn potentiometers with lockable counting dials.
Voltage Regulation:
Load:  0.05% of full voltage +500mV for full load change.
Line: 0.05%o0f full voltage +500mV over specified input range.

Current Regulation:

Load:  0.05% of full current £100pA for any voltage change.
Line: 0.05% of full current over specified input range.
Ripple:
0.1% p-p +1Vrms
Stability:

0.02%hr. after 1 hour warm-up.

Temperature Coefficient:
100ppm/°C. Higher stability (50ppm/°C)
available on special order via the HS option

Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -40°C to 85°C
Humidity:
10% to 90% RH, non-condensing.
Cooling:
Forced air; inlet through side panels, outlet at rear panel

Metering:
Digital voltage and current meters, accurate to within 1%

System Status Display:
“Dead Front” type indicators provide status of up to 12
system operations including voltage and current regulation,
fault conditions and circuit control.
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6kW
POWER SUPPLY

T

Analog Interface Connector:
50 pin female D connector

High Voltage Output Cable:
A detachable 10’ (3.05m) long shielded HV cable is provided

Dimensions:
1kV to 120kV:
10.57(BU)H X 19"W X 217D (266mm x 482mm x 533mm)
150kV:
10.57(BU)H X 19"W X 23" D (266mm x 482mm x 584mm)

Weight:
1kV to 50kV: <100 pounds (45.36kg)
60KV to 120kV: <140 pounds (63.50kg)
150kV: <150 pounds (68kg)

Individual kV models may vary

Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC
Low Voltage Directive. RoHS Compliant.

Electronic Component (Power Source)

STR series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The STR series is not intended to be operated by end users
as a stand-alone device. The STR series power supply can only be fully assessed
when installed within a system, and as a component part within that system.

STR SELECTION TABLE

MAXIMUM RATING MODEL NUMBER

mA
1 6,000 STR1*6
2 3,000 STR2*6
3 2,000 STR3*6
4 1,500 STR4*6
6 1,000 STR6*6
8 750 STR8*6
10 600 STR10*6
12 500 STR12*6
15 400 STR15*6
20 300 STR20*6
30 200 STR30*6
40 150 STR40*6
50 120 STR50*6
60 100 STR60*6
70 86 STR70*6
80 75 STR80*6
100 60 STR100*6
120 50 STR120*6
150 40 STR150*6

*Substitute “P” for positive polarity and “N” for negative polarity.
Polarity must be specified at time of order.

1-10kV units are inherently reversible by design requiring an internal
wiring change to swap polarities. Intermediate voltage units are available
by special order.
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Digital Interface

The STR features a standard RS-232 and Ethernet digital interface.
Utilizing these standard digital interfaces can dramatically simplify
power supply interfacing requirements saving the user both time and
money, while enhancing functionality and overall capability. Spellman
provides a GUI with the STR that allows the customer to both cus-
tomize operational features of the STR while also providing basic
power supply operational features. Details of the STR’s digital inter-
face capability are described in the STR manual, downloadable via
the link on the first page of this data sheet.

Main control
screen

Status screen

User
configuration
screen

Arc Intervention

Spellman’s STR power supplies have an arc intervention feature

that senses arc currents via a fast acting current sense transformer.
The purpose of the arc intervention circuitry is to prevent power sup-
ply damage from continuous, long term arcing. The factory default
configuration will trip off the unit with an Arc Fault if 4 arcs occur in

a 10 second time period. Customers can change basic arc interven-
tion parameters (Arc Count, Arc Quench, Reramp Time, and Window
Time) within preset limits via the digital interface interface; cus-
tomized units can be provided for unique arc prone environments,
contact Spellman for details.

STR rear panel view
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JB1 STR ANALOG INTERFACE— DIMENSIONS: in.[mm]
50 PIN FEMALE D CONNECTOR FRONT VIEW

PIN SIGNAL PARAMETERS L J
1| Power Supply Common Power Supply Ground = -
2 | Reset/HV Inhibit Normally open, Low = Reset/Inhibit D I 1047
3| External Interlock +24Vdc @ open, <25mA @ closed 7501190.50) (265.94]
4 | External Interlock Return Return for External Interlock
5| mA Test Point 0-10Vdc = 0-100% rated output, Zout= 1KQ, 1% L || 025
6 | KV Test Point 0-10Vdc = 0-100% rated output, Zout= 1KQ, 1% 22b 5715 I E=-"] 9 [6:25]
7 | +10Vdc Reference Output +10Vdc @ 1mA | L 1
8 | mA Program Input 0-10Vdc = 0-100% rated output, Zin>10MQ 1.48[37.59] 1 !
9 | Local mA Program Output 0-10Vdc = 0-100% rated output, front panel pot
10 | kV Program Input 0-10Vdc = 0-100% rated output, Zin>10MQ ;-635?* P 18.25[463.55]
11| Local kV Program Output 0-10Vdc = 0-100% rated output, front panel pot e 19.00[482.60]
12 | Remote Power On Output +24Vdc @ open, 2A peak, 1Adc @ closed
13 | Remote Power On Return Return for Remote Power On TOP VIEW
14 | Remote HV Off +24Vdc @ open, 2A peak, 1Adc @ closed,
connect to pin15 for front panel operation ﬂ |_
15 | Remote HV Off/On Common HV On/Off Common
16 | Remote HV On +24Vdc @ open, 2A peak, 1Adc @ closed,
momentarily connect to pin 15 enable high voltage
17 | HV Off Indicator +24Vdc @ 25mA = HV Off A'@@ Q‘E@E
18 | HV On Indicator +24Vdc @ 25mA = HV On
19| Power Supply Common Supply Ground
20 | +24Vdc Output +24Vdc @ 100mA, maximum
21| Voltage Mode Status Open Collector, Low = Active 21.00(533] 22,83 579.88]
22 | Current Mode Status Open Collector, Low = Active
23 | Power Mode Status Open Collector, Low = Active 150KV Unit 2‘122%3%?8 :
24 | Interlock Closed Status Open Collector, Low = Active 23.00 [584.20] ) ’
25 | Power Test Point 0-10Vdc = 0-100% rated output, Zout= 5KQ, 1%
26 | Spare
27 | Spare
28 | Remote Overvoltage Adjust 0-10Vdc = 0-100% rated output
29 | Over Power Fault Open Collector, Low = Active AR INTAKE AIR INTAKE
30 | Over Voltage Fault Open Collector, Low = Active
31| Over Current Fault Open Collector, Low = Active ‘ ‘
32| System Fault Open Collector, Low = Active - . ‘ § ——
33 | RGLT Error Fault Open Collector, Low = Active R ‘
34| Arc Open Collector, Low = Active w
35| Over Temp Fault Open Collector, Low = Active ﬂ AREXAAUST B
36 | AC Fault Open Collector, Low = Active
37 | Spare
38 | Spare VT GOvER OnY BACK VIEW
39 | Spare
40 | Spare
41| Spare
42 | Remote Power Program Input | 0-10Vdc = 0-100% rated output, Zin>10MQ
43| Local Power Program Output | 0-10Vdc = 0-100% rated output, internal pot
441 +5Vdc Output +5Vdc @ 100mA, maximum
45| +15Vdc Output +15Vdc @ 100mA, maximum
46| -15Vdc Output -15Vdc @ 10mA, maximum
47 | RS232 Tx ( Bos— & S |
48 | RS232 Rx
49| RS232 GND 17.00[431.80]
50 | Power Supply Common Power Supply Ground

(e
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12kW->100kW
POWER SUPPLY

1-150kV

225kV

Spellman’s ST Series of 12kW high voltage power supplies
are available in positive or negative polarities in 20 differ-
ent models with outputs ranging from 1kV to 225kV. A full
featured front panel allows easy local control, while an
extensive analog interface provides comprehensive remote
capability. The standard Ethernet and RS-232 digital inter-
faces simplify integrating the ST into your system design.

The ST’s robust IGBT inverter is inherently fault tolerant
and is ideal for demanding applications like semiconductor
processing and vacuum deposition. Many operational
features can be configured by the user to suit their partic-
ular requirements. Power >100kW’s can be provided by
configuring additional chassis in parallel.

TYPICAL APPLICATIONS
lon Beam Implantation
Semiconductor Processing
Electron Beam Welding
Capacitor Charging
High Power RF Transmitters
Electrostatic Precipitators
X-Ray Systems

HARDWARE BASED OPTIONS

BFP Blank Front Panel

HS High Stability

LL(X) High Voltage Cable Length
400VAC  360-528Vac Input

SOFTWARE CONFIGURABLE FEATURES
Adjustable Overload Trip
Arc Trip Count
Arc Quench Time
Arc Re-Ramp Time
Constant Power Control
Adjustable Power Trip
Slow Start Ramp Times
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e 12kW’s in Single 6U (10.5”) Chassis

e Models from 1kV to 225kV

° Remote Analog and Remote Ethernet Interface
e Parallel Units for >100kW’s

e Arc and Short Circuit Protected

e Customer Configurable Features
Via Ethernet Interface

o OEM Customization Available

SPECIFICATIONS
Input Voltage:

Standard:  180-264Vac, 50/60Hz, three phase,
90% efficiency, 0.85 power factor
Optional: 360-528Vac 50/60Hz, three phase (400Vac)
Input Current:
Standard: 180-264Vac, three phase; 50 amps, maximum
Optional: 360-528Vac, three phase; 25 amps, maximum

Output Voltage:
20 models from 1kV to 225kV. Each model is available
with positive or negative outputs. 1kV to 10kV units are
internally reversible.
Local Output Controls:
Voltage and current are continuously adjustable over entire
range via ten-turn potentiometers with lockable counting dials.
Voltage Regulation:
Load:  0.05% of full voltage +500mV for full load change.
Line: 0.05%o0f full voltage +500mV over specified
input range.
Current Regulation:

Load:  0.05% of full current +100pA for any voltage change.

Line: 0.05% of full current over specified input range.
Ripple:

0.3% p-p +1Vrms. Lower ripple available via special order
Stability:

0.02%hr. after 1 hour warm-up.

Temperature Coefficient:
100ppm/°C. Higher stability (50ppm/°C)
available on special order via the HS option

Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -40°C to 85°C
Humidity:
10% to 90% RH, non-condensing.
Cooling:
Forced air; inlet through side panels, outlet at rear panel
Metering:
Digital voltage and current meters, accurate to within 1%
System Status Display:
“Dead Front” type indicators provide status of up to 12
system operations including voltage and current regulation,
fault conditions and circuit control.

Input Line Connector:
A 6 foot (1.8 meter) long captive line cord is provided.

www.spellmanhv.com
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12kW->100kW
POWER SUPPLY

Analog Interface Connector:
50 pin female D connector

High Voltage Output Cable:
1-150kV: A detachable 10’ (3.05m) long shielded
HV cable is provided
R-28 type X-Ray connector.
No output cable is provided

225KkV:

Dimensions:
1kV to 120kV:
10.57(BU)H X 19"W X 217D (266mm x 482mm x 533mm)
150kV:
10.57(BU)H X 19" W X 23" D (266mm x 482mm x 584mm)
225kV:
20.55"H X 17.01"W X 29.7”D (521mm x 432mm x 754mm)

Weight:
1kV to 50kV: <100 pounds (45.36kg)
60KV to 120kV: <140 pounds (63.50kg)
150kV: <150 pounds (68.03kg)
225kV: <260 pounds (117.9kg)
Individual kV models may vary

Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC
Low Voltage Directive. RoHS Compliant.

Electronic Component (Power Source)

ST series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The ST series is not intended to be operated by end users
as a stand-alone device. The ST series power supply can only be fully assessed
when installed within a system, and as a component part within that system.

Parallel Capability

The ST series is designed to offer additional power capability by
adding a chassis in parallel to create a main/secondary configu-
ration providing up to and beyond 100kW’s. The main chassis

is the point of connection for customer interfacing; this multi-
chassis system effectively functions as a single power supply.
The main unit retains the full featured front panel, while secondary
units have a Blank Front Panel. To configure an orderable model
number, simply use Spellman’s applicable base ST model
number and increment the power denominator in 12kW steps
as required:

ST60P24 This would be an ST with a 60kV, positive polarity,
providing 24kW'’s of power (2 chassis)

Rear panel showing connections for
parallel operation

Main/secondary 24kW ST
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Digital Interface

The ST features a standard RS-232 and Ethernet digital interface.
Utilizing these standard digital interfaces can dramatically simplify
power supply interfacing requirements saving the user both time and
money, while enhancing functionality and overall capability. Spellman
provides a GUI with the ST that allows the customer to both cus-
tomize operational features of the ST while also providing basic power
supply operational features. Details of the ST’s digital interface capa-
bility are described in the ST manual, downloadable via the link on the
first page of this data sheet.

Main control
screen

Status screen

User
configuration
screen

Arc Intervention

Spellman’s ST power supplies have an arc intervention feature

that senses arc currents via a fast acting current sense transformer.
The purpose of the arc intervention circuitry is to prevent power sup-
ply damage from continuous, long term arcing. The factory default
configuration will trip off the unit with an Arc Fault if 4 arcs occur in

a 10 second time period. Customers can change basic arc interven-
tion parameters (Arc Count, Arc Quench, Reramp Time, and Window
Time) within preset limits via the digital interface interface; customized
units can be provided for unique arc prone environments, contact
Spellman for details.
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JB1 ST ANALOG INTERFACE —
50 PIN FEMALE D CONNECTOR

ST SELECTION TABLE

MAXIMUM RATING MODEL NUMBER

mA PIN SIGNAL PARAMETERS
1 12,000 ST1*12 1| Power Supply Common Power Supply Ground
2 6,000 ST2*12 2 | Reset/HV Inhibit Normally open, Low = Reset/Inhibit
3 4,000 ST312 3| External Interlock +24Vdc @ open, <25mA @ closed
4 3,000 ST4"12 4 | External Interlock Return Return for External Interlock
6 2,000 ST6"12 5 [ mA Test Point 0-10Vdc = 0-100% rated output, Zout= 1KQ, 1%
13 1288 gﬁofz 6 | kV Test Point 0-10Vdc = 0-100% rated output, Zout= 1KQ, 1%
P 7,000 ST1o712 7 | +10Vdc Reference Output +10Vdc @ 1mA
15 800 ST15%12 8 | mA Program Input 0-10Vdc = 0-100% rated output, Zin>10MQ
20 600 ST20%12 9| Local mA Program Output 0-10Vdc = 0-100% rated output, front panel pot
30 400 ST30%12 10 | kV Program Input 0-10Vdc = 0-100% rated output, Zin>10MQ
40 300 ST4O:12 11 | Local kV Program Output 0-10Vdc = 0-100% rated output, front panel pot
28 ggg ggg*lg 12 | Remote Power On Output +24Vdc @ open, 2A peak, 1Adc @ closed
70 171 ST70712 13 | Remote Power On Return Return for Remote Power On
30 150 ST80*12 14 | Remote HV Off +24Vdc @ open, 2A peak, 1Adc @ closed,
100 120 ST100712 connect to pin15 for front panel operation
120 100 ST120%12 15 | Remote HV Off/On Common HV On/Off Common
150 67 ST15010 16 | Remote HV On +24Vdc @ open, 2A peak, 1Adc @ closed,
225 40 ST225*10 momentarily connect to pin 15 enable high voltage
*Substitute “P” for positive polarity and “N” for negative polari- 17 | HV Off Ind!cator +24vdc @ 25mA = HV Off
ty. Polarity must be specified at time of order. 18 | HV On Indicator +24Vdc @ 25mA = HV On
j-10kV ur?iFs are inherently reversibl_e' by design relquiring an 19 | Power Supply Common Supply Ground
Uit are avaiable by specil order 150KV and 235KV s - 20 | +24Vdo Ouput +24Vdc @ T00mA, maxirmurn
are limited to a maximum output of 10kW’s 21| Voltage Mode Status Open Collector, Low = Active
NOTE: ST225 units cannot be paralled! 22 | Current Mode Status Open Collector, Low = Active
Parallel operation: 23 | Power Mode Status Open Collector, Low = Act!ve
Additional power can be provided in increments of 24 | Interlock Closed Status Open Collector, Low = Active
12kW’s by connecting chassis in parallel via the use of 25 | Power Test Point 0-10Vdc = 0-100% rated output, Zout= 5KQ, 1%
the ST’s main/secondary configuration. 26 | Spare
Use the applicable base ST model number and incre- 27 | Spare
ment the power denominated in 12kW steps as required. 28 | Remote Overvoltage Adjust 0-10Vdc = 0-100% rated output
ST10P24 10kV @ 24KW's 29 | Over Power Fault Open Collector, Low = Active
ST10P36 10kV @ 36kW's 30 | Over Voltage Fault Open Collector, Low = Active
ST10P48 10kV @ 48kW's 31| Over Current Fault Open Collector, Low = Active
32| System Fault Open Collector, Low = Active
33 | RGLT Error Fault Open Collector, Low = Active
34| Arc Open Collector, Low = Active
ST 1-150kV rear panel view 35| Over Temp Fault Open Collector, Low = Active
36 | AC Fault Open Collector, Low = Active
37 | Spare
38| Spare
39 | Spare
40 | Spare
41 | Spare

42 | Remote Power Program Input | 0-10Vdc = 0-100% rated output, Zin>10MQ
43| Local Power Program Output | 0-10Vdc = 0-100% rated output, internal pot

ST 225V rear panel view 44 | +5Vdc Output +5Vdc @ 100mA, maximum
45 | +15Vdc Output +15Vdc @ 100mA, maximum
46 | -15Vdc Output -15Vdc @ 10mA, maximum
47 | RS232 Tx
48 | RS232 Rx
49 | RS232 GND
50 | Power Supply Common Power Supply Ground
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DIMENSIONS: in.[mm]
FRONT VIEW

ST 1kV-150kV

((%. .((%‘ IJ

10.47
[265.94]
7.50[190.50]
2PL
= e S -
2.25[57.15] 0.25TYP
} 2PL [ {f [6.35]
1 .4$3 [37.59] 2 PL
0.38 18.25 [463.55]
(9.65] 19.00 [482.60]
TOP VIEW

/N

AIRINTAKE ) { AIR INTAKE

22.83[579.88]

21.00 [533]
) 150KV Unit
150KV Unit 24.83 [630.68]
23.00 [584.20]

R INTAKE

17.00 [431.80]
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DIMENSIONS: in.[mm]
TOP VIEW
ST 225kV
29.70 [754.38)]
Il ARNmke [
17.01
[432.05]
ﬁ ARINTAKE ~ {T
SIDE VIEW
AR
EXHAUST
16.30
[414.02]
AR
EXHAUST
!
425
[107.95]
t
FRONT VIEW
¢ 1]
NOTE: ( 'n
Blank front
panel on (
ST 225kV units )
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3W-260W
X-RAY GENERATORS
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Spellman’s XLG Series of X-Ray generators are well
regulated high voltage power supplies with output
voltages to 130kV and very low ripple achieved through
the use of advanced resonant conversion techniques.
Extremely stable voltage and emission current outputs
result in significant performance improvements over
previously available technology. The XLG Series provides
all the power, control and support functions required for
X-Ray applications including a regulated dc filament
supply. These units incorporate local and remote
programming, monitoring, safety interlock, short-circuit
and overload protection.

TYPICAL APPLICATIONS
Plating Measurement
Mineral Analysis
X-Ray Fluorescence

OPTIONS

APT Adjustable Power Trip
AT Arc Trip

SS(x) Non-Standard Slow Start
NSS No Slow Start

10 Instant ON

LL(x) Extra Length HV Cable
SL Slides

FRONT PANEL STATUS INDICATORS:

Overvoltage Voltage Control Mode
Overtemperature Current Control Mode
Regulation Error Interlock Open

Arc Interlock Closed

HV ON: Red HV OFF: Green

SPECIFICATIONS

Input Voltage:
115Vac+10%, 50-60Hz single phase or
220Vac+10%, 50-60Hz single phase.
For input current see table on page 2.

Voltage and Current Control:

Local: continuously adjustable from zero to maximum
rating via a ten-turn potentiometer with a lockable
counting dial.

Remote: 0 to +10Vdc proportional from O to full output.
Accuracy: +1%. Input Impedance: 10Mohm.
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e Output Voltages to 130kV

e Integrated Ground Referenced Filament Supply

e Low Ripple

e “Hot Anode”

e Positive Polarity

e Local & Remote Programming

e OEM Customization Available

Filament:
Specify at time of order:
FH: 9A, 3V.
FL: 3A, 3V.

Preheat level is 0.45 amps in standby

Voltage Regulation:
Load: 0.005% of full output voltage no load to full load.
Line: 0.005% for input voltage range change.

Current Regulation:
Load: 0.05% of full current +100pA from O to full voltage.
Line: 0.05% of rated current over specified input range.

Ripple:
0.03% rms below 1kHz.
0.75% rms above 1kHz.

Temperature Coefficient:
100ppm/°C.
Stability:
0.01%/8 hrs after 1/2 hour warm-up.
0.02% per 8 hours (typical).
Cooling:
Free air convection.
Metering:
Digital voltage and current meters (3.5 digits),
1% accuracy.

HV Output Cable:
10’ (3.8m) of shielded HV cable removable at rear.

/O Connectors:
25 pin D-type for control interface with
mating connector provided.
Dimensions:
30 to 60KV:
3.5"H x 19"W x 19"D (8.9cm x 48.3cm x 48.3cm).
80 to 130kV:
3.5"H x 19"W x 24D (8.9cm x 48.3cm x 61.0cm).
Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC
Low Voltage Directive. RoHS Compliant.

Electronic Component (Power Source)

XLG series is intended for installation as a component of a system.

It is designed to meet CE standards, with conditions of acceptance often being:
customer provided enclosure mounting, EMC filtering, and appropriate protection,
and isolation devices. The XLG series is not intended to be operated by end users
as a stand-alone device. The XLG series power supply can only be fully assessed
when installed within a system, and as a component part within that system.
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3W-260W
X-RAY GENERATORS

XLG INPUT CURRENT

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

MODEL 115Vac 220Vac
3W-30W 0.6A 0.3125A
40W-60W 1.2A 0.625A
70W-150W 3.0A 1.56A
160W-260W 5.25A 2.71A

XLG SELECTION TABLE 0.1mA, 0.2mA, 0.5mA

30 XLG30P3* XLG30P6* XLG30P15*
35 XLG35P3.5 XLG35P7* XLG35P17.5"
40 XLG40P4* XLG40P8* XLG40P20*
50 XLG50P5* XLG50P10* XLG50P25*
60 XLG6OPG* XLGeOP12* XLG60P30*
80 XLG80P8* XLG8OP16* XLG80P40*
100 XLG100P10* XLG100P20* XLG100P50*
120 XLG120P12* XLG120P24* XLG120P60*
130 XLG130P13* XLG130P26* XLG130P65*

*Specify FH for High power (27W) filament, FL for Low power (9W) filament.

PAGE 2 OF 2

DIMENSIONS: in.[mm]

FRONT VIEW

19.00 [482.6]

ol

3.47188_Tr| = l=L] I
P
034[87] ——‘ !

18.313 [465.1]

TOP VIEW

I IS |

*Specify FH for High power (27W) filament, FL for Low power (9W) filament.

XLG CONNECTOR 25 PIN
PIN

SIGNAL

SIGNAL PARAMETERS

14 | Local HV Off Out
15 | HV Off

+15V at Open, <25mA at Closed
Connect to HV OFF for Fp Operation

16 | Remote HV On
17 | Remote HV Off Indicator

+15V, 10mA Max=HV Off
0=HV On, +15V, 10mA Max=HV Off

18 | Remote HV On Indicator

0=HV Off, +15V, 10mA Max=HV On

19 | Remote Voltage Mode
20 | Remote Current Mode
21 | Remote Power Mode

Open Collector 50V Max, 10mA Max
On=Active

22 | Remote PS Fault

O=Fault, +15V, 0.1mA Max=No Fault

23 | +15V Output

+15V, 100mA Max

24 | Power Supply Common

Signal Ground

25 | Shield Return

Shield Return

30 XLG30P30* XLG30P60* XLG30P90* npe

35 XLG35P35* XLG35P70" XLG35P105* p
40 XLG40P40* XLG40P80* XLG40P120*

50 XLG50P50* XLG50P100* XLG50P150*

60 XLG6OPGO* XLGBOP120* XLGEOP180*

80 XLG80P80* XLG8OP160* 5
100 XLG100P100* XLG100P200*

120 XLG120P120* XLG120P240*

130 XLG130P130* XLG130P260*

1 | Power Supply Common Signal Ground BACK VIEW

2 | External Inhibit Ground=Inhibit, Open=HV On

3 | External Interlock +15V at Open, <15mA at Closed IEC 320 2 PIN TERMINAL

4 | External Interlock Return Return for Interlock INPUT / BLOCK, F“-AMENT/ / gfg\lCLEiglg\lDA lF_zTN

. S CONNECTOR OUTPUT

5 | Current Monitor 0 to 10V=0 to 100% Rated Output CHASSIS GND)

6 | kV Test Point 0 to 10V=0 to 100% Rated Output - =

7 [ +10V Reference 110V, 1mA Max ‘- . B

8 | Remote Current Program In | 0 to 10V=0 to 100% Rated Output AR o m =

9 | Local Current Program Out | Front Panel Program Voltage ® K ﬁ Hm% e |
10 | Remote Voltage Program In| 0 to T0V=0 to 100% Rated Output = -
11 | Local Voltage Program Out | Front Panel Program Voltage 25 PIN D-SUB \
12 | Power Monitor 0to jOV:O to 100% Rated Output gg}‘g‘%gg%?\ﬁg& glL(JaTHPx?gOAI\?IEECTOR
13 | Remote Power Program In | (Optional) MONITORING
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SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

GENERATOR

The XMPF is a modular 10kV @ 5W X-Ray generator
designed to drive a floating filament X-Ray tube via
closed loop filamentary control of the 0 to 500uA emission
current. The floating filament supply is rated at O to 0.42
amps @ 3.5Vac. The filament supply features an
adjustable 0 to 0.42 amp filament limit.

The high voltage program and emission current
program have internal preset capability simplify interfac-
ing to this X-Ray generator. Alternatively, a customer
provided 0 to 10Vdc signal can be used to remotely
control these two signals. A high voltage monitor signal
and emission current monitor signal is provided.
Additionally a filament current monitor signal is also
provided. A High Voltage Enable input provides control
the high voltage output.

SPECIFICATIONS
Input Voltage:
+24 Vdc, +10%

Input Current:
500mA maximum

Cathode Supply:
Voltage: 10kV, controllable over the range -20V to -10kV

Accuracy: <2%

Polarity: Negative

Line Regulation: <0.05% for input voltage change of +10%

Load Regulation: <0.1% for zero to full load

Stability: <0.1% per 24 hours at constant operating

conditions, after 30 minutes warm up

Temperature Coefficient: <250 ppm/°C

Ripple: <0.01% p-p of output voltage at full voltage
and current

Output Current Limit: 550pA +10%

Ramp Rate: <20kV/sec

Corporate Headquarters
Hauppauge, New York USA
FAX: +1-631-435-1620
e-mail: sales@spellmanhv.com
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High Voltage Electronics Corporation
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e Output Voltage -20V to -10kV

e Integrated Floating Filament Supply
e Low Ripple

e Local and Remote Programming

e OEM Customization Available

Current Characteristics:
Maximum Emission Current: 500uA
Stability: 0.5% using the internal reference and setting
potentiometer. For increased stability an external
reference can be used.

Filament Supply:
Voltage: 0V to 3.5Vac referenced to Cathode output
Load Current: 0.42A max, pre set adjustable limit
Stability: <0.1% over a 30 minute period at constant
operating conditions.

Environmental:
Temperature Range:
Operating: 5°C to 40°C
Storage: -40°C to 70°C
Humidity:
Operating: 20% to 80% RH, non-condensing
Storage: 5% to 95%
High Voltage Output:
Flying leads, Reynolds 18kV rated FEP insulated wire, 1.02mm
diameter. Conductors are 19/40 AWG. Overall length is 500mm,
the two wires are sleeved together.

Dimensions:
1.18"H x 2.75"W x 6.69"D
(30mm x 70mm x 170mm)

Weight:
4.4 |bs. (2.0kg)

Regulatory Approvals:
Designed to meet IEC/UL 61010-1 Safety requirements
for electrical equipment for measurement, control and
laboratory use; CAN/CSA-C22.2 No.61010-1. CE marked
to EN 61010-1. RoHS compliant.

As the unit is designed for incorporation within the users
system it is not tested against any specific EMC standards.
The user will need to take sensible EMC precautions when
designing the unit in and verify the overall system EMC
performance against any relevant standards.
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SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

GENERATOR

CUSTOMER INTERFACE —
15 PIN MALE D CONNECTOR

PAGE 2 OF 2

DIMENSIONS: in.[mm]

PIN SIGNAL SIGNAL PARAMETERS
FRONT VIEW
1| +24Vdc +24Vdc @ 500mA, max.
2 | Power Ground Power Ground
3| N/IC N/C
4 | Signal Ground Signal Ground 1.18[30.0]
5| HV Enable 0-0.8V = HV ON, 2.4V-12V = HV OFF
6| N/C N/C
7 | HV Program Output 0-10V from pre-set potentiometer. 2.75[70]
See note below.
8 | HV Program Input 0-10Vdc = 0-10kV, Zin = 470kQ,
accuracy +2% of FS TOP VIEW 1970 [500]
9 | High Voltage Monitor 0-10Vdc = 0-10kV, Zout = 2.2kQ), )
accuracy +2% of FS
10 | Emission Current Monitor 0-10Vdc = 0-500uA, Zout = 2.2kKQ,
accuracy +3% of FS o o
11 | Filament Current Monitor 0-10vdc = 0-500mA, Zout = 2.2kQ,
accuracy +5% of FS [H:'
12 | Emission Current 0-10Vdc = 0-500uA, Zin = 10MQ,
Program Input accuracy +3% of FS
13 | Emission Current 0-10V from pre-set potentiometer.
Program Output See note below.
14 | Signal Ground Signal Ground M4 GROUNDING STUD
15 | Filament Current Limit 0-10V = 0-0.42A from pre-set
potentiometer. See note below.
The pre-set potentiometers are accessible through the side of the case.
To pre-set the filament current limit, adjust the potentiometer (indicated SIDE VIEW
‘Preset fil max" on the case).
If external programming is not required:
To pre-set the HV, adjust the potentiometer (indicated RV4 on the case) A
to desired value, and link pins 7 and 8.
To pre-set the emission current, adjust the potentiometer (RV3), ® ® ',:l: P — ]
and link pins 12 and 13.
How To Order:
Model number: XMPF10N5/24 669[170]
BOTTOM VIEW
M4 GROUNDING STUD
b— /
1.18[30.0] [H:I
2.28[58.0]
f—
0.70[18.0]
0.47[12.0] |=—=
126[320] |+~— M3 (X3)
275[70] —

N Spe

&)
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GENERATOR

The XMPG is a modular 10kV @ 10W X-Ray generator
designed to drive a grounded filament X-Ray tube via
closed loop filamentary control of the 0 to TmA emission
current. The grounded filament supply is rated at 0-5
amps @ 3Vdc. The filament supply features an internally
adjustable 0.5 to 2.5 amp filament preheat and a internal-
ly adjustable 0 to 5 amp filament limit.

The high voltage program and emission current pro-
gram have internal preset capability simplify interfacing to
this X-Ray generator. Or a customer provided 0 to 10Vdc
signal can be used to remotely control these two signals.
A high voltage monitor signal and emission current
monitor signal is provided. A High Voltage Enable input
provides control of the high voltage output and a Filament
Stable output indicates the filament current is stable and
the X-Ray tube is producing X-Rays.

SPECIFICATIONS
Input Voltage:
+24 Vdc, +10%
Input Current:
2 amp maximum
Output Voltage:
10kV, controllable over the range 4kV to 10kV
Voltage Accuracy:
<2%
Polarity:
Positive
Voltage Regulation:
Line: <0.01% for input voltage change of +10%
Load: <0.01% for zero to full load
Voltage Stability:

< 0.1% per 24 hours at constant operating conditions,
after 30 minutes warm up

Ripple:
< 500mV p-p of output voltage at full load

Ramp Rate:
< 20kV/second

Temperature Coefficient:
<250ppm per degree C

+1-631-630-3000

7 Spellman‘“
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e Output Voltage 4kV to 10kV

e Integrated Ground Referenced Filament Supply
e Low Ripple

e Local and Remote Programming

e OEM Customization Available

Current Regulation:
Line: <0.01% for 10% input voltage change under
any load conditions
Load: <0.01% for full load to short circuit

Emission Current:
0-1mA
Current Accuracy:
<1% (above 10% of maximum output current)
Current Stability:
< 0.02%
Environmental:
Temperature Range:
Operating: 5°C to 40°C
Storage: -40°C to 70°C
Humidity:
Operating: 20% to 80% RH, non-condensing
Storage: 5% to 95%
Filament Supply:
Voltage: 0V to 3Vdc referenced to ground
Load Current: 5A max, preset adjustable limit
Stability: < 0.25% per 8 hours at constant operating conditions
Ripple: <50mV p-p (at maximum load current).
Temperature Coefficient: <300ppm/°C

Filament Output:
A captive 500mm long unterminated 16 AWG
twisted wire pair is provided.

High Voltage Output:
A captive 500mm long unterminated length of URM76
shielded cable

A red High Voltage On LED is provided next to the high voltage
output to indicate that high voltage is being produced by the unit

Dimensions:
1.31"H x 4.13"W x 7.28”D (33.5mm x 105mm x 185mm)

Weight:
4.4 |bs. (2.0kg)

Regulatory Approvals:
Designed to meet IEC/UL 61010-1 Safety requirements
for electrical equipment for measurement, control and
laboratory use; CAN/CSA-C22.2 No.61010-1. CE marked
to EN 61010-1. RoHS compliant.

As the unit is designed for incorporation within the users
system it is not tested against any specific EMC standards.
The user will need to take sensible EMC precautions when
designing the unit in and verify the overall system EMC
performance against any relevant standards.
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GENERATOR

ELECTRONICS CORPORATION
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FILAMENT OUTPUT DIMENSIONS: in.[mm]
COLOR NAME FRONT VIEW
Red Filament +
Black Filament -
! o
CUSTOMER INTERFACE—
15 PIN MALE D CONNECTOR 413[105]
PIN SIGNAL SIGNAL PARAMETERS
1 | +24vde +24Vdc TOP VIEW
2 | Ground Ground
3 | Preheat (set value) 0-5Vdc from internal preset o
4 | Test (Filament Current
Direct Program) Do not connect
. FILAMENT
5| HV Enable Digital Input
6 | Filament Stable Digital Output
7 | HV Program Output 0-10Vdc from Internal Preset (@)
8 | HV Program Input 0-10Vdc = 0-10kV, Zin = 5MQ,
accuracy +2% of full scale
9 | High Voltage Monitor 0-10Vdc = 0-10kV, Zout = 10kQ, >
accuracy +2% of full scale
10 | Emission Current Monitor 0-10Vdc = 0-1mA, Zout = 10k,
accuracy +3% of full scale ‘
7.28[185
11 | Filament Current Monitor 0-10Vdc = 0-5A, Zout = 2.2kQ, el
accuracy +5% of full scale
12 | Emission Current 0-10Vdc = 0-1mA, Zin = TMQ, BOTTOM VIEW
Program Input accuracy +3% of full scale
13 | Emission Current 093[23.7] |~———=|~— 1.81[46] —
Program Output 0-10Vdc from Internal Preset
14 | Ground Ground 057[147] |-—
15 | Preset Max. Filament
Current (set value) 0-10Vdc from Internal Preset 0.38[9.7]
The filament Preheat level and current limit are set by internal preset 1 18130 0]
potentiometers accessible through the side of the case. ’ ’
If external high voltage enable control is not required link pins 7 and 8. l
If external emission current control is not required link pins 12 and 13. 2.62(66.5] A
M4 x7
DEEP MAX.
3PLS.
How To Order: 1
o |
Model number: XMPG10P10/24
SIDE VIEW
o1 —
| ® ®
\ FIXING
FACE

ce @
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90W/65W/75W
RAY GENERATOR

The MNX Series is the result of Spellman’s exceptional
high voltage packaging and surface mount fabrication
techniques coupled with proprietary encapsulation
technology producing this ultra-compact X-Ray generator
module. The MNX powers grounded cathode X-Ray tubes
from a variety of well-known manufacturers, featuring a

0 to 50kV/65KkV high voltage output @ 2mA limited to 50,
65 or 75 Watts. The MNX uses closed loop filament control
circuitry providing highly regulated beam current. The
ground referenced low noise dc filament supply operates
between 0.3 and 3.5 amps. Offering tight regulation, high
stability and low ripple, the MNX provides users local and
remote analog control to set beam voltage, emission
current and filament current limit.

TYPICAL APPLICATIONS

The MNX is designed to run a variety of tubes from
industry leading manufacturers. Contact Spellman
sales to determine if the X-Ray tube of interest can
be powered by the MNX.

OPTIONS
XCC XRM Compatible HV Cable (50kV only)
5VPM 0 to 5 Volt Programming and Monitor Scaling
5302 Mammoflex HV cable for MNX
2001  Mammoflex HV cable for MNX w/XCC option

SPECIFICATIONS

Input Voltage:
+24Vdc £10%, for 50W or 75W units
+24Vdc =1V, for 65kV @ 65W unit

Input Current:

MNX50P50: 4.0 amps, maximum
MNX50P75: 6.0 amps, maximum
MNX65P65: 5.0 amps, maximum
GB Option: 1.0 amp additional, maximum
Efficiency:
80-85%, typical
Output:

0 to 50kV at 0 to 2mA, limited to a maximum of 50 watts or
75 Watts. 0-65kV at 2mA limited to 65 Watts.

Voltage Control:
Local: Internal multi-turn potentiometer to set voltage
from O to full output voltage.
Remote: 0 to +10Vdc proportional from 0 to full output voltage.
Accuracy: £1%. Z,:; 10Mohm.

Corporate Headquarters
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Ask about our X-Ray subsystem capabilities

e 50kV at 2mA, 50 or 75 Watt Max

e 65kV at 2mA, 65 Watt Max

e Adjustable Integrated Filament Supply
e Arc & Short Circuit Protection

* Voltage & Current Programming

e Local and Remote Emission Control

e Safety Interlock

e OEM Customization Available

e CE Marked, UL Recognized

Emission Control:
Local: Internal potentiometer to set beam current
between 0 and full output current.
Remote: 0 to +10Vdc proportional from O to full output current.
Accuracy : £1%. Z,; 10Mohm. Filament limit and
filament preheat control capability is also provided.

DC Filament Supply:

Current: 3.5A, adjustable limit
Voltage: 5.0 volt limit

Voltage Regulation:
Load: 0.01% of output voltage no load to full load.
Line: +0.01% for +10% change in input voltage.

Current Regulation:

Load: 0.01% of output current from O to rated voltage.
Line: +0.01% for +10% change in input voltage.
Ripple:

0.1% p-p of maximum rated output voltage, 50kV units (50/75W)
0.1% rms maximum rated output voltage, 65kV units (65W)

Environmental:
Operational: 0°C to +50°C
Storage: -40°C to +85°C
Humidity: 0% to 90%, non-condensing
Temperature Coefficient:
0.01% per °C, voltage and current.
Stability:
0.05% per 8 hours after 1/2 hour warm-up.
Voltage and Current Monitors:
0 to +10Vdc proportional from O to rated output. Accuracy +1%.

Dimensions:
50kV Unit: 5.00"H x 2.87"W x 8"D
(127.00mm x 72.90mm x 203.25mm)
65kV Unit: 5.00"H x 2.87"W x 9"D
(127.00mm x 72.90mm x 228.65mm)
XCC Option:  5.00"H x 2.87"W x 9"D (50/75W units only)
(127.00mm x 72.90mm x 228.65mm)
Weight:

6.5 Ibs. (2.9kg)

Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC Low
Voltage Directive. UL/CUL recognized, File E227588;
MNX65P65 is not UL/CUL recognized. RoHS Compliant.
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a0W/65W/75W
X-RAY GENERATOR

SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION

VI A

PAGE 2 OF 3

DIMENSIONS: in.[mm]

J2 POWER INPUT CONNECTOR

50kV PIN SIGNAL PARAMETER
1 +24V Input +24 volts @ 5A, max.
o 2 24V Return (Gnd.) Power Ground
o
800 a29 J3 FILAMENT CONNECTOR
700(177.60] PIN SIGNAL PARAMETER
983 1 Filament Out 0.3A 10 3.5A, 5 volt, max.
o 2 Filament Return Filament Ground
D
o 0
! > J4 ANALOG INTERFACE CONNECTOR
| MALE 15 PIN MINI “D”
T M4X.7 BLIND
50[12.70] FASTENER PIN SIGNAL PARAMETER
—| |« 325[82.55]—~ TYP 4 PLCS . .
1| Monitor Return Signal Ground
2 | Voltage Monitor 0-10 volts = 0 to full scale, Zout=1KQ
811 F.10) 3 | Current Monitor 0-10 volts = 0 to full scale, Zout=1KQ
R j 4 | Interlock Output Connect 12V HVON bulb to pin 15 to enable
} 5 | +10 Volt Reference +10 Volts at TmA, maximum
1.92 [‘18-77] o ° 6 | Filament Monitor 1 volt = 1 amp, Zout=1KQ
2.87 [72.
87 [72.90] SE—_ ¥ 7 | Voltage Program Input 0-10 volts = 0 to full scale, Zin=10MQ
2 8 | Local Voltage Program* 0-10 volts, screwdriver adjust
9 | Filament Limit Setpoint* 1 volt = 1 amp, screwdriver adjust
~——5.00 [127.00]— -
10 | Current Program Input 0-10 volts = 0 to full scale, Zin=10MQ
50kV with XCC Option 11 | Local Current Program* 10 turn pot, screwdriver adjust
"\:":é_i_éﬁ'égD 12 | Not used (+24V Out for Interlock) | (Optional Interlock configuration)
TYP4PLCS 13 | Not used (Interlock Coil) (Optional Interlock configuration)
14 | Filament Preheat Setpoint* 1 volt = 1 amp, screwdriver adjust
| o 15 | Interlock Return Interlock Ground
| | *Denotes 10 turn potentiometer located on front panel
8.00 [203.25] |
200[17760] | eau J1 HIGH VOLTAGE OUTPUT CONNECTOR
' ' | | 888 Spellman drywell type detachable connector.
> Standard: A one meter (39.4”) long polyethylene mating high
voltage cable is provided.
| ltage cable is provided
) 5302: A one meter (39.4") long Mammoflex mating high voltage
| cable is provided, SHV p/n 201946-007
f M t 2001: A one meter (39.4") long Mammoflex mating high voltage cable
— 1 is provided, compatible with the XCC Option SHV p/n 201946-002
50[12.70] 1.00 [25.40]
—_— Drywell connector depth:
~3.25[82.55] — 50KV: 7.25"
65KV: 8.25"
~-3.11 [79.10] T XCC Option: 8.25"
How To Order:
‘ 192[48.77] Sample model number:
2.87[72.90] 50 Watt unit: MNX50P50
65 Watt unit: MNX65P65
75 Watt unit: MNX50P75
5.00[127.00] ‘ Options are added to the model number as follows:

MNX50P50/XCC
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50W/65W/75W SPELLMAN HIGH VOLTAGE ELECTRONICS CORPORATION
A X-RAY GENERATOR

PAGE 3 OF 3

DIMENSIONS: in.[mm]

65KV L|:|
) 5 X-RAY TUBE
0-50KV M -
M ¢ Output > % FILAMENT
ﬂ 1.00[25.4] I_ .
| ? 424V Input Return
| +24V @ 4A Input Power
| \ : .
| o Typical MNX Operating Setup
|
8.00 [203.25] | ! sootzesel ‘ e
- - 000 —
‘ | 8.00[203.25] ‘ | §§§ [ T MNX Power Supply | +24V Input Connections
000 J2
| | N I W s2vean
000 2
! | 1B | |»ﬁ
I I )
| | |‘13 Filament Connections
2 I | FIL. PS. X-Ray Tube
/4 ‘ o A | 5.0VI3.5A Filament
Analog Interface
| 1 |.14
| VOLTAGE Ei)
| | -— MONITOR
50[12.7] 5012 50[12.70] —»| | = M4x.7 x.28 [7.1] DP N
1.63[41.3] - [12.7] 3.25(82.55] | | CURRENT +
| 3|, MONITOR
M4x.7 x.28 [7.1] DP | i
FILAMENT A
[~ 3.11[79.10] | 000w 6 | MONITOR :
| FILAMENT LIMIT +
SETPOINT ;
} | | FILAMENT PREHEAT @I’D
+10.00V +
/A = ALTERNATE MOUNTING OPTION 1.92[48.77] | 14! SETPONT
A\ - STANDARD MOUNTING OPTION 2.87[72.90] ¢ | |
® | +10.00V <> i +10.00V E externaL L -
| | s O,
| VOLTAGE PROGRAM IN 4l|.»_o_o |
+10.00V H .
5.00 [ 127 00] | ALy OLTACE 8 SI) ;l: rlr;g: rL:‘:::I §I°o‘IJ!:-gae Control
’ ’ | 25K, 20T | gﬁ;i?r‘ﬁ} (\]1)
CONTROL +
| ::::::m PROGRAM IN <1l|-))—Q—C
+10. '
| LOCAL CURRENT. | fl) l:ﬂgsiiigloé:r;':nl Control
| CONTROL 1
25K, 20T
L~ __ _ 1
r MNX Power Supply |
+24VDC m

P 12VLAMP  EXTERNAL
sw-2w  INTERLOCK

A Xy
¥

+24V, Power To
HV Circuits

zTL_

L__________ __ 1 FailSafelnterlock/ HV ON Connections

NX Power Supply |

MNX Power Supply |

| +24VDC 12 loa  Fail sate +24VDC [ e
— Interlock/HV ON: | 2
| ' Remove internal jumper +12V,
+24VDC i J3toisolate the interlock | +24VDC User
1 relay coil + .
| } from the internal +24V. | J3 | Provided
1 Connect J4-13 to an
| } external +2aV source or 13 |
> 10 44-12 to re-connect |
| internal +24V. J 14v EXTERNAL
| T | ----- INTERLOCK
| | 270, 1W |
+24V, Power to +24v Power to
| HV Circuits 15 | HV Circuits
Alternate Interlock Configuration: Alternate Interlock Configuration:
Fail Safe Lamp Replaced With a Customer Provided +12V For HV ON
270 Ohm Resistor Relay, Relay Return Grounded
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Ask about our X-Ray subsystem capabilities

e 50kV at 2 mA. 50 or 75 Watt Max.

e 65kV at 2 mA. 65 Watt Max.

e Adjustable Isolated Filament Supply

e Overvoltage & Short Circuit Protection
 Voltage & Current Programming

e Local and Remote Emission Control

e Safety Interlock

e RS-232, Ethernet, & USB Standard

* Redundant HV Monitor Signal Available
e OEM Customization Available

90W/65W/75W

X-RAY GENERATOR

30% Smaller
than MNX

PAGE 1 OF 5

The uX Series is the result of Spellman’s exceptional

high voltage packaging and surface mount fabrication
techniques coupled with proprietary encapsulation
technology producing this ultra-compact X-Ray generator
module. The uX powers grounded cathode X-Ray tubes
from a variety of well-known manufacturers, featuring a

0 to 50kV/65KkV high voltage output @ 2mA limited to 50,
65 or 75 Watts. The uX uses closed loop filament control
circuitry providing highly regulated beam current. The low
noise dc filament supply operates between 0.3 and 3.5
amps. Offering tight regulation, high stability and low
ripple, the uX provides users local and remote analog
control to set beam voltage, emission current and filament

current limit. USB, RS-232 and Ethernet interface is standard.

TYPICAL APPLICATIONS

The uX is designed to run a variety of tubes from
industry leading manufacturers. Contact Spellman
sales to determine if the X-Ray tube of interest can
be powered by the uX.

OPTIONS
XCC XRM Compatible HV Cable (50kV only)
5VPM 0 to 5 Volt Programming and Monitor Scaling

GB Grid Bias
GF Grounded Filament

5302 Mammoflex HV cable for uX
2001  Mammoflex HV cable for uX w/XCC option
SPECIFICATIONS

Input:

+24Vdc £10%, 5.0A maximum for either 50 Watts or 75 Watts.

+24Vdc £1V, 5.0A maximum for 65kV/65W units.

Efficiency:
75%, typical

Output:
0 to 50kV at 0 to 2mA, limited to a maximum of 50 watts
or 75 Watts. 0-65kV at 2mA limited to 65 Watts.

Voltage Control:
Local: Internal multi-turn potentiometer to set voltage
from 0O to full output voltage.
Remote: 0 to +10Vdc proportional from O to full output voltage.
Accuracy: +1%. Z,: 10Mohm.
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Emission Control:
Local: Internal potentiometer to set beam current
between 0 and full output current.
Remote: 0 to +10Vdc proportional from O to full output current.
Accuracy: +1%. Z,; 10Mohm. Filament limit and
filament preheat control capability is also provided.

DC Filament Supply:
Isolated filament power supply generates emission
current feedback signal for accurate low X-Ray tube
current performance.

Current: 3.5A, adjustable limit
Voltage: 5.0 volt limit

Environmental:
Operational: 0°C to +50°C
Storage: -40°C to +85°C
Humidity: 0% to 90%, non-condensing

Temperature Coefficient:
0.01% per °C, voltage and current.

Stability:
0.05% per 8 hours after 1/2 hour warm-up.

Voltage and Current Monitors:
0 to +10Vdc proportional from O to rated output. Accuracy +1%.

Redundant Voltage Monitor:
A redundant high voltage feedback divider with proportional
0to +10Vdc = 0 to 100% output voltage signal can be provided
on a custom basis.

Dimensions:
50kV Unit: 4.00"H x 2.87"W x 8.00"D
(101.6mm x 72.95mm x 202.20mm).
65kV Unit: 4.00"H x 2.87"W x 9.00"D
(101.6mm x 72.95mm x 228.60mm).
XCC Option:  4.00"H x 2.87"W x 9.00"D
(101.6mm x 72.95mm x 228.60mm).
Weight:

4.5 Ibs. (2.1kg) typical

Regulatory Approvals:
Compliant to EEC EMC Directive. Compliant to EEC Low
Voltage Directive. RoHS Compliant. UL/CUL recognized,
File E227588
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Digital Interface o Grid Bias Option (GB):
The ux featU.r.e_S a standard USB, RS'?32‘and Ethernet digital Spellman’s Grid Bias Option for the uX Series is specifically
interface. Utilizing these standard digital interfaces can designed for popular commercially available grid bias X-Ray
dramatically simplify power supply interfacing requirements tubes. The Grid Bias voltage is developed via the use of a

separate integrated high frequency switching circuit, providing
maximum flexibility and control. The Grid Bias output is a
voltage regulated, current compliant topology ideally suited for

saving the user both time and money, while enhancing func-
tionality and overall capabiity. Spellman provides a GUI with

the uX that allows the customer to both ‘cgstomizle opera- Wehnelt electrode applications. Arc and short circuit protection
tional features of the uX while also providing basic power of the Grid Bias output prevents any damage due to transient
supply operational features. Details of the uX’s digital inter- events or installation errors.
face capability are described in detail in the uX manual. Tracking Mode Operation

Functioning in tracking mode the voltage monitor
(0-10Vdc = 0 to 50kV) of the main high voltage output

is internally connected to the Grid Bias programming input
(0-10Vdc = 0 to -300Vdc of Grid Bias). Connected in this
manner the Grid Bias output will track in a linearly
proportional fashion the setting of the main kV output.

A multiturn potentiometer limits the maximum magnitude
of Grid Bias output applied to the X-Ray tube, providing
unparalleled flexibility.

The output of the Grid Bias option is provided via an
auxiliary two position Phoenix Contact terminal block, the
mating connecter is provided.

Closeup showing digital
interface connectors
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Tracking Mode Functionality

GRID BIAS SPECIFICATIONS

Output V