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IMPORTANT SAFETY PRECAUTIONS 
 

SAFETY 
THIS POWER SUPPLY GENERATES VOLTAGES THAT ARE DANGEROUS AND MAY BE FATAL. 

OBSERVE EXTREME CAUTION WHEN WORKING WITH THIS EQUIPMENT. 

High voltage power supplies must always be grounded. 
 

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

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

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

 
 
 

SERVICING SAFETY 
. 

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

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

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

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

damage to equipment. 
 

 
 
 
 
 
 

Copyright © 2000, Spellman High Voltage Electronics Corporation. All Rights Reserved. 
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WICHTIGE SICHERHEITSHINWEISE 
 
 

SICHERHEIT 
DIESES HOCHSPANNUNGSNETZTEIL ERZEUGT LEBENSGEFÄHRLICHE HOCHSPANNUNG. 

SEIN SIE SEHR VORSICHTIG BEI DER ARBEIT MIT DIESEM GERÄT. 
 

Das Hochspannungsnetzteil muß immer geerdet sein. 

Berühren Sie die Stecker des Netzteiles nur, wenn das Gerät ausgeschaltet ist und die elektrischen 
Kapazitäten des Netzteiles und der angeschlossenen Last entladen sind. 

Die internen Kapazitäten des Hochspannungsnetzteiles benötigen ca. 5 Minuten, um sich zu entladen. 

Erden Sie sich nicht, und arbeiten Sie nicht in feuchter oder nasser Umgebung. 

 
 
 
 

Notwendige Reparaturen können es erforderlich machen, den Gehäusedeckel während des Betriebes zu 
entfernen. 

Reparaturen dürfen nur von qualifiziertem, eingewiesenem Personal ausgeführt werden. 

“WARNING” im folgenden Text weist auf gefährliche Operationen hin, die zu Verletzungen oder zum Tod 
führen können. 

“CAUTION” im folgenden Text weist auf Prozeduren hin, die genauestens befolgt werden müssen, um 
eventuelle Beschädigungen des Gerätes zu vermeiden. 

 
 
 
 
 

 
SERVICESICHERHEIT 
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PRECAUTIONS IMPORTANTES POUR VOTRE SECURITE 
 
 

CONSIGNES DE SÉCURITÉ 
CETTE ALIMENTATION GÉNÈRE DES TENSIONS QUI SONT DANGEUREUSES ET PEUVENT ÊTRE FATALES. 

SOYEZ EXTRÊMENT VIGILANTS LORSQUE VOUS UTILISEZ CET ÉQUIPEMENT. 
 

Les alimentations haute tension doivent toujours être mises à la masse. 
 

Ne touchez pas les connectiques sans que l’équipement soit éteint et que la capacité à la fois de la charge et de 
l’alimentation soient déchargées. 

 
Prévoyez 5 minutes pour la décharge de la capacité interne de l’alimentation. 

 
Ne vous mettez pas à la masse, ou ne travaillez pas sous conditions mouillées ou humides. 

 
 
 
 
 

La maintenance peut nécessiter l’enlèvement du couvercle lorsque l’alimentation est encore allumée. 
 

Les réparations doivent être effectuées par une personne qualifiée et connaissant les risques électriques. 
 

Dans le manuel,  les notes marquées « WARNING » attire l’attention sur les risques lors de la manipulation de ces 
équipements, qui peuvent entrainer de possibles blessures voire la mort. 

 
Dans le manuel, les notes marquées « CAUTION » indiquent les procédures qui doivent être suivies afin d’éviter 

d’éventuels dommages sur l’équipement. 
 
 
 
 

 
CONSIGNES DE SÉCURITÉ EN CAS DE REPARATION 
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IMPORTANTI PRECAUZIONI DI SICUREZZA 
SICUREZZA 

QUESTO ALIMENTATORE GENERA TENSIONI CHE SONO PERICOLOSE E 
POTREBBERO ESSERE MORTALI. 

PONI ESTREMA CAUTELA QUANDO OPERI CON QUESO APPARECCHIO. 

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

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

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

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

 
 

SICUREZZA NELLA MANUTENZIONE. 

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

La manutenzione deve essere svolta da personale qualificato, coscio dei rischi elettrici. 

Attenzione alle AVVERTENZE contenute nel manuale, che richiamano all’attenzione ai 
rischi quando si opera con tali unità e che potrebbero causare possibili ferite o morte. 

Le note di CAUTELA contenute nel manuale, indicano le procedure da seguire per evitare 
possibili danni all’apparecchio. 
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THIS UNIT CONTROLS HAZARDOUS 
VOLTAGES.  DO NOT APPLY INPUT 
POWER UNLESS ADEQUATE 
GROUNDING IS PROVIDED TO THE 
POWER SUPPLY AND THE HIGH 
VOLTAGE OUTPUT HAS BEEN 
PROPERLY CONNECTED. 
 
 
THE DATA CONTAINED IN THIS MANUAL IS 
SUBJECT TO CHANGE WITHOUT NOTICE.  
WRITTEN PERMISSION FROM SPELLMAN HIGH 
VOLTAGE IS REQUIRED PRIOR TO THE 
REPRODUCTION OF ANY TECHNICAL DATA 
CONTAINED IN THIS MANUAL. 
 

 
WARNING 
 
THIS UNIT CONTROLS HAZARDOUS 
VOLTAGES.  DO NOT APPLY INPUT 
POWER UNLESS ADEQUATE 
GROUNDING IS PROVIDED TO THE 
POWER SUPPLY AND THE HIGH 
VOLTAGE OUTPUT HAS BEEN 
PROPERLY CONNECTED. 
 
 
1.0 SCOPE OF MANUAL 
This manual is provided to assist the user in the 
installation and operation of the Spellman Series 
210 high voltage power supplies.  Statements will 
apply to all models in all the Series unless 
reference is made to specific models.  For the 
protection of personnel and equipment, it is 
essential that this manual be thoroughly read prior 
to the installation and application of power. 
 
1.1  PURPOSE OF EQUIPMENT 
The series 210 is a family of regulated precision 
laboratory high voltage power supplies.  They 
provide exceptional performance in critical 
applications such as nuclear and electro-optical 
instrumentation, precision CRT and electron beam 
applications. 
 
1.2 DESCRIPTION 
The units are fully enclosed and designed to mount 
in a standard 19” rack.  A wide range of stable 
output voltages, up to 50kV are available.  The 
output voltage is controlled by the calibrated front 
panel controls or from a remote voltage or 

resistance programming, or the Spellman Model 
200-C488 (IEEE-488 interface) can provide 
intelligent remote IEEE-488 programming and 
monitoring of any Series 210 power supply. 
 
The units are reversible polarity. Polarity reversal is 
achieved on 1kV through 5kV units by means of a 
polarity switch on the rear panel.  On 10kV through 
50kV units, polarity reversal is via an internal 
polarity reversing assembly.  Optional floating 
outputs, Suffix RF are also available. 
 
The Series 210 units consist of a DC power supply 
which converts the AC line power to a low DC 
voltage and a DC to DC converter which generates 
the high DC voltage.  Low voltage electronics solid 
state circuits are mounted on a single plug–in 
printed circuit board and the high voltage assembly 
is fully encapsulated in silicone rubber for reliable, 
arc- free, stable operation. 
 
1.3 MECHANICAL SPECIFICATIONS 
Physical dimensions and weight of all models are 
specified as listed in TABLE 1.1 (NOTE: The depth 
given in the chart below is depth of the chassis 
behind the front panel and does not include 
allowance for the rear panel high voltage or remote 
connectors). 
 
TABLE 1.1 
 

 
 
SECTION II     OPERATION 
 
CAUTION – THIS UNIT CAN STORE 
HAZARDOUS VOLTAGE. COMPLETELY 
DISCHARGE HIGH VOLTAGE AT REAR PANEL 
GROUND TERMINAL BEFORE ATTEMPTING 
REMOVAL OF THE HIGH VOLTAGE CABLE. 
 

2.1 INSTALLATION 
The series 210 high voltage power supplies mount 
in a standard 19” wide rack. 

 
 
MODEL 

SIZE 
 ALL UNITS ARE 19” WIDE  
HIGH “ X DEEP (mm) 

WEIGHT 
 
Lbs (kgms)  

210-01R 
210-01.5R 
210-02R 
210-03R 
210-05R 
210-10R 
210-20R 
210-30R 
210-50R 
 

5.25 X 11  (133 X 279) 
5.25 X 11  (133 X 279) 
5.25 X 11  (133 X 279) 
5.25 X 11  (133 X 279) 
5.25 X 11  (133 X 279) 
5.25 X 16  (133 X 406) 
5.25 X 16  (133 X 406) 
5.25 X 16  (133 X 406)  
5.25 X 16  (133 X 406) 
 

34 (15.3) 
34 (15.3) 
34 (15.3) 
34 (15.3)  
34 (15.3)  
34 (15.3) 
37 (16.8)  
39 (17.7)  
46 (20.9) 
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2.2 INPUT POWER 
Input AC line voltage required is 115/230 Vac + 
10%, 50 – 60 Hz single phase.  The recessed LINE 
VOLTAGE selector switch on the rear panel selects 
either 115 Vac or 230 Vac operation. 
 
The toggle switch on the front panel is used to turn 
the unit on.  A led indicator light is illuminated when 
the unit is under power. 
 

2.3 VOLTAGE CONTROL 
The standard Series 210 power supply has three 
modes of controlling the high voltage output, 
available to the user.  Set the LOCAL /REMOTE 
switch on the rear panel to LOCAL if front panel 
control is desired.  If remote operation is required, 
set the switch to REMOTE.  The high voltage output 
can be remotely programmed from either an 
external voltage source or with an external 
potentiometer.  When in the REMOTE position the 
front panel controls have no effect on the output 
voltage and therefore need not to be turned to zero.  
When in the LOCAL position, the front panel 
controls determine the high voltage output 
independent of any programming input. 
 
2.3.1 LOCAL CONTROL 
The output voltage can be set by the controls on the 
front panel.  A continuous 10 turn digital dial directly 
reads from 0 to 1000v with a resolution of 0.2 V on 
all models, except those with an output greater than 
30kV. 
 
A 1kV selector switch, with up to 10 positions as 
appropriate is used on all 3kV to 30kV models. 
 
A 5kV selector switch, with up to 6 positions as 
appropriate is used on all 20kV and 30kV models. 
 
The output voltage is the sum of the dial settings as 
described above. 
 
The 50kV model employ a continuous multi- turn 
digital dial to control the high voltage output, 
resolution and resetability of this potentiometer is 
20.0V. 
 
2.3.2 REMOTE CONTROL 
The high voltage output can be remotely 
programmed from either an external voltage source 
or with an external potentiometer from the internal 
reference voltage source. A 0 to –5V programming 
voltage applied to Pin B of J2 
(PROGRAMMING/MONITOR) connector jack on 
the rear panel will remotely program the high 
voltage output from zero to maximum OUTPUT.  
Programming can also be accomplished using a 
potentiometer connected between Pin a (-5V), Pin 

C (GND) and with the wiper connected to Pin B 
(PRGM INPUT).  The potentiometer should be a 
low temperature coefficient wire wound or cermet 
type, 5kΩ to 20kΩ resistance value.  The output is 
proportional to the programming input.  TABLE 2.1 
below lists the PROGRAMMING/MONITOR 
connector pin designations. 
 
TABLE 2.1 
 

PIN # FUNCTION 
A 
B 
C 
D 
E 
F 
G 

-5 volt reference output 
Remote program input 
Ground 
Remote current monitor output 
Remote voltage monitor output 
Polarity ident (gnd+/-open -) 
No connection 

 
 
CAUTION – LINE INPUT POWER MUST BE 
TURNED OFF AND THE HIGH VOLTAGE 
SHOULD BE DISCHARGED FULLY BEFORE 
PROCEEDING TO REVERSE THE POLARITY. 
 
 
2.4 Polarity Reversal 
Unit is inherently reversible by design, providing 
either positive or negative output polarity 
 
2.4.1 MODELS 1kV TO 5kV OUTPUT 
The screwdriver operated POLARITY SELECTION 
switch is accessible at the rear panel of the 
instrument. 
 
2.4.2 MODELS 10kV to 50kV OUTPUT 
The polarity is reversible by means of an internal 
switching mechanism which is easily accessible 
upon removal of the top cover. 
 
The polarity is reversed by removing the bracket 
containing the high voltage connectors, rotating the 
bracket 180  and then re-inserting it.  An interlock 
automatically assures that the high voltage cannot 
be turned on until this bracket is installed in either 
position. 
 
A remote polarity indication is provided at J2 
(PROGRAMMING/MONITOR) connector jack 
located on the rear of the unit.  Pins F and H of J2 
are shorted when the polarity is set for positive 
output and are open when the terminals are set for 
negative output.  These terminals are both isolated, 
(see TABLE 2.1). 
 
2.5 REMOTE MONITORING 
Remote current and voltage monitoring signals are 
available at Pins D and E respectively of the 
PROGRAMMING/MONITOR connector. A 0 to 5V 
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voltmeter or a 0 to 100µA current meter may be 
used to monitor both current (Pin D) and voltage 
(Pin E) for the full output range.  Both outputs are 
positive polarity regardless of the actual polarity of 
the output voltage. 
 
Remote output voltage monitor; 0 to +5 volts (49.9K 
series impedance) for 0 to max rated output 
voltage. 
 
Remote output current monitor; 0 to +5 volts (49.9K 
series impedance) for 0 to max rated output current 
except as shown for the models listed below in 
TABLE 2.2 below. 
 
TABLE 2.2 
 
MODEL mA MONITOR (FULL SCALE) 

210-01R 
210-01.5R 
210-02R 
210-03R 
210-05R 
210-10R 
210-20R 
210-30R 
210-50R 

0 to +5 volts via 49.9kΩ for 0 to 225mA 
0 to +5 volts via 49.9kΩ for 0 to 130mA 
0 to +5 volts via 49.9kΩ for 0 to 100mA 
0 to +5 volts via 49.9kΩ for 0 to 75mA 
0 to +5 volts via 49.9kΩ for 0 to 40mA 
0 to +5 volts via 49.9kΩ for 0 to 15mA 
0 to +5 volts via 49.9kΩ for 0 to 7mA 
0 to +5 volts via 49.9kΩ for 0 to 4.5mA 
0 to +5 volts via 49.9kΩ for 0 to 2.5mA 

 
 
2.6 CURRENT LIMITING 
The series 210 includes a current limiting circuit that 
drops the output voltage to a safe level when the 
rated output current is exceeded by approximately 
20%.  (See specification on Maximum Current when 
operating the unit at reduced output voltages or 
when operating in a current limit mode for capacitor 
charging). 
 
2.7 HIGH VOLTAGE OUTPUT Connector 
The high voltage output connector is located on the 
rear panel.  An appropriate shielded mating 
connector is supplied with each unit. 
 
TABLE  2.3 
 
 
 
MODEL 

HIGH VOLTAGE 
CONNECTOR 
OUTPUT                   MATING 

210-01R 
210-01.5R 
210-02R 
210-03R 
210-05R 
210-10R 
210-20R 
210-30R 
210-50R 
 

JAC 
JAC 
JAC 
JAC 
JJA 
JJA 
JJA 
JJB 
JJB 
 

PAE 
PAE 
PAE 
PAE 
405787 
405787 
405787 
405786 
405786 
 

 
 
 
 

SECTION III =     THEORY 
 
3.1 FUNCTIONAL DESCRIPTION 
The Series 210 utilizes a DC to DC converter circuit 
which converts low voltage DC power to a high 
voltage Dc output.  This output voltage is highly 
regulated and filtered and can be varied either by 
the front panel controls or through the REMOTE 
PROGRAM input on the rear panel.  The input to 
the DC to DC converter is obtained from internal 
low voltage power supplies powered by the AC line 
input. 
 
An oscillation determines the frequency 
(approximately 20kHz) at which all amplification, 
high voltage transformation, rectification and 
filtering occurs.  The amplification is a function of a 
control voltage which performs the function of 
control and regulation.  A sample of the output 
voltage is compared against a reference voltage in 
the sensing circuit.  The sensing circuit generates 
the control voltage to set and maintain a fixed 
voltage output. 
 
3.2 CIRCUIT DESCRIPTION 
The input AC line is converted to the B+ (36Vdc) 
supply and regulated +12Vdc low voltage power 
supplies.  The B+ supply is a filtered full wave 
rectifier circuit located on the chassis.  The 
regulated low voltage power supply circuit (+ 
12Vdc) consists of a rectifier circuit located on the 
T1 and output regulators located of the PCB 100. 
 
The output of the oscillator circuit is amplified in the 
AGC amplifier.  The gain of the ACG amplifier is a 
function of the control voltage developed at the 
output of the error amplifier. 
 
The encapsulated high voltage assembly includes a 
high voltage power transformer, rectifier or 
multiplier circuits, ripple filter and sensing circuits.  
These are all critical custom designed and 
encapsulated components. 
 
A sample of the high voltage Dc output is fed to the 
output voltage sensing circuits and is compared to a 
command voltage.  Output voltage control is 
obtained by varying the command voltage fed to the 
error amplifier.  The error amplifier compares the 
command voltage and the correction in the gain 
control of the ACG amplifier.  The command voltage 
is controlled by the front panel controls when the 
rear panel program switch is in the LOCAL position. 
 
The reference and reference control and buffer 
provide a stable –5Vdc to the front panel output 
voltage controls. 
 



 

210 Series Manual 5 118126-001-Rev. B  

The current sensing circuit monitors the output 
current.  The buffered output of this circuit is 
employed for both internal and remote current 
monitoring. 
 
 
 
SECTION IV MAINTENANCE 
 
4.1 GENERAL 
The high voltage power supply should not require 
any maintenance or calibration.  It is designed for 
reliable, trouble free operation.  If any question 
should arise, contact the Spellman Customer 
Service Department for assistance or return 
authorization.  Although adequate information is 
provided in the schematics provided with this 
manual, it is suggested that the unit be returned to 
the factory if service should become necessary. 
   
 
CALIBRATION SERVICES 
Your Spellman high voltage power supply is 
designed to provide years of reliable service.  
For a nominal charge it can be returned to the 
factory for annual calibration to its original 
specification.  For traceability, a certificate will 
be issued, identifying the serial number of the 
unit calibrated and all test equipment used to 
perform the calibration.  All measurements are 
traceable to the National Institute of Standards 
and Technology (N.I.S.T.).  Contact the factory 
at (914) 686-3600 for additional details. 
 
 
 
 
 
 
 



 

To obtain information on Spellman’s product warranty please visit our website at: 

http://www.spellmanhv.com/en/About/Warranty.aspx 
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