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3kW & 4kW
X-RAY GENERATORS

DE/F

Spellman’s DF/FF Series of X-ray Generators feature our
new inverter design which incorporates IGBTs for power
switching and provides new levels of reliability. In addition,
re-engineering of the DF/FF’s internal filament power sup-
ply eliminates audio noise at normal operating levels by
operating at a higher frequency. The DF/FF’s utilize a sine
wave current source, produced by phase shifting series
resonant circuits at switching frequencies greater than
20kHz to generate high voltage dc. This technique elimi-
nates undesirable electromagnetic radiation normally asso-
ciated with switching and power control regulators. The
high efficiency of these units allows for air cooling in a 5
1/4” (3U) high chassis.

TYPICAL APPLICATIONS

X-ray Diffraction (XRD)
X-ray Fluorescence (XRF)

ADDITIONAL FEATURES

Water Flow Switch:
A 24Vdc signal is available on the rear panel to turn on the
cooling water to the X-ray tube. This signal can be enabled
either when control power is on or when the high voltage is
turned on. (Customer must specify).

Fail Safe Interlock:
A 24Vdc signal is available on the rear panel to energize an
external X-ray on lamp. This signal is energized when the
high voltage is turned on. High voltage will not enable if this
circuit is open. (A 220Vac signal is optional).

Preheat and Ramp:
Automatic preheat and ramp control circuits are provided
which ramp the kV and mA slowly to set levels. kV ramps in
approximately 10 seconds while mA ramps in approximately
20 seconds.

Output Connector:
75kV, 3 conductor Federal Standard X-ray connector. -60kV is
connected to terminal “C”. Terminals “S” and “L” are jumped
together. The filament output is connected between terminals
“C” and “S”. Other configurations are optional. (On the FF3,
all output connections S, L, & C are connected together).

Remote Signal Connector:
Remote interface is available via a 50 pin mini D connector.
Extensive remote programming and monitoring is provided.

OPTIONS
RS232 RS232 Interface
220FSI 220Vac Fail Safe Interlock
208-3P 208Vac Three Phase Input
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= IDEAL FOR COMMON XRD & XRF X-RAY TUBES
» COMPACT SIZE, 5 1/4” (3U) HIGH CHASSIS

» SOLID ENCAPSULANTION INSURES
MAINTENANCE-FREE OPERATION

» AUTO RAMP OF THE HV EMISSION CURRENT
TO PRESET VALUES

» OEM CUSTOMIZATION AVAILABLE

www.spellmanhv.com/manuals/DFFF

SPECIFICATIONS

Input Voltage:
220Vac +10%, 50 or 60 Hz, single phase
(three phase optional).

Output Voltage:
DF3: 0 to 60kV negative polarity.
FF3: 0 to 60KV positive polarity.
Other output voltages are available.

Output Current:
DF3: 0 to 80mA.
FF3: 0 to 100mA.
Other output currents are available.

Maximum Output Power:
3kW (4kW optional).

Output Voltage Regulation:
Load: 0.005% of rated output for full load change.
Line: 0.005% of rated output over specified input range.
Temperature Coefficient: 50 ppm/°C (20 ppm/°C optional).
Long Term Stability: 0.01%/8 hours.

Emission Current Regulation:
Load: 0.01% of rated output for a 10 to 60kV change.
Line: 0.005% of rated output over specified inputs.
Temperature Coefficient: 50 ppm/°C
Long Term Stability: 0.01%/8 hours.

Ripple:
0.03% rms <1kHz, 0.75% rms above 1kHz.

Environmental:
Temperature Range:
Operating: 0°C to 40°C
Storage: -20°C to 85°C
Humidity:
10% to 90%, non-condensing.

Filament Voltage:
12Vac (dc filament optional).

Filament Current:
5A (up to 12A max available).

Dimensions:
5'"(8U) H x 19 W x 22" D
(13.3cm x 48.3cm x 55.9cm).
Weight:
90 Ibs (40kQ).

Regulatory Approvals:
Compliant to 2004/108/EC, The EMC Directive and
2006/95/EC, The Low Voltage Directive.

For locations worldwide
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Spellman High Voltage is an IS0 9001:2008 and IS0 14001:2004 registered company
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DIMENSIONS: in.[mm]

DF/FF MINI D CONNECTOR 50 PIN FRONT VIEW
JB1 SIGNAL 0.375—+ i 18.250 [463.55] i
[9,52] | |
1 +5Vdc (or connect to pin-11) } } }
2 Control Power On
3 Intlk 2pL [,Sfig],% @ Cm || . @ I %
4 X-ray On 2.250[57.15] | |1 5.219[132.56]
5 X-ray Off 2PL L # @ - | I @ 45
6 Spare / jEEn D =1 ors |
7 Spare IJSELR -
8 Reset RADIUS 19.000 [482.60]
9 Rmt/Lcl TYP
10 24V Switched
11 +5Vcceh TOP VIEW
12 X-ray On Status
13 Overvoltage _l L
14 kV Min ___ B A A
15 Overpower
16 Filament Current Limit 2.953 q b
17 mA Current Limit [75.00]
18 LCL Status 4 R i
19 Power Supply Fault ‘ |
20 Gnd ! \
21 Spare ‘ \
22 (DF) Remote X-ray On ‘ ‘
23 (DF) Remote X-ray On Ret i J \
24 Spare & ‘ p
25 Gnd g ‘
26 KV Ref 9 \
27 kV Com é |
28 mA Ref '}
29 mA Com \
30 Spare i ‘
31 Spare 8 \
32 Spare g ‘
33 Pwr. Limit (OL Ref) Q \
34 Pwr. Limit Com (OL Com) o \
35 Filament Current Limit N [
36 Filament Current Limit Com ‘
37 Spare I b
38 kV Monitor 7T T ﬁ
39 mA Monitor ® ‘
40 Spare -
41 Spare | m !
42 kV Ref Mon 0.429
43 mA Ref Mon 16.142[410.00] ™ [10.90]
44 Spare M5X0.8-7mm DEEP 17.00 [431.80]
45 Spare THREADED INSERT
46 Filament Monitor TYPICAL 8 PLACES
47 Mon Common
48 Spare BACK VIEW
49 Gnd ' 1700143180 ————————
50 Spare |

@S

6 ft OF LINE CABLE
SUPPLIED WITH UNIT.
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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, Spelliman High Voltage Electronics Corporation. All Rights Reserved.

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

any purpose other than in connection with installation, operation, and maintenance of the equipment described.
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PRECAUTIONS IMPORTANTES POUR VOTRE SECURITE
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IMPORTANTI PRECAUZIONI DI SICUREZZA
SICUREZZA

QUESTO ALIMENTATORE GENERA TENSIONI CHE SONO PERICOLOSE E

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

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

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

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

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

SICUREZZA NELLA MANUTENZIONE.

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

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

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

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

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

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

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

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

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

Factory Service Procedures

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

Factory Service Warranty

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

Spellman Worldwide Service Centers

For a complete listing of Spellman’s Global Service facilities please go to:
http://www.spellmanhv.com/customerservice/service.asp

101520-007 REV D




	Cover Sheet
	Unit Specifications
	Safety
	Table of Contents
	Operating Instructions
	Warranty



