
Series WG
300 Watt
High Frequency Switch-Mode
High Voltage DC
Power Supplies

FEATURES
r Light weight, compact.
. Loy stored energy, for maximum personnel/equipment

safety,
o Primary contactor - additional safety feature, prevents

self-turn-on after power outage.
o Adiustable. cu.rrent l imits, output surge-limiting resistors

provide additional margins of safety.-
. Off-the-line configuration results in full load efficiency

better than 75o/" - low internal dissipation, very high'
reliabil i ty.

o Stable, high frequency, ferrite-core-transformer switching
regulator design - minimizes power loss.

o Remote_and front panel monitoring and programming of
both DC output voltage and current.

o Regulation better than 0.005% - l ine and load.
o Less than 3 msec recovery lor 50o/o load transient.
o Wide range and variety of standard options.

APPTICATIONS
o Manufacluring Processes: Spraying and Flocking Systems,

lon lmplantation, Fault Detection, Corona Testing,
Precipitation and Deposition Systems.

r Displays: lmage lntensification, Radar Displays, Flying Spot
Cenerators and Scanners, Waveform Cenerators, Laige
Screen CRT Display, Oscilloscopes, projection TV.

. R & D Instrumentation: Mass Spectrometers, Electron,
M icroscopes, Ai r Pol I ution I nstrumentation, Capacitor Ban k
Charging, Nuclear Apparatus, Radiation Couniers, Laser,
VoltmeterAy'oltbox Calibrators, Plasma and pinch System.

o 
forvering HV Devices: X-ray Sources, photomultipliers,
BWO/TWT/Klystron Tubes, Radiation Detectors,
Accelerators, Electron Cun Devices.

Innovations in high voltage power supply technology
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Voltage-Current Regulation with Automatic Cross.Over: All models feature
both voltage and current regulation, with automatic crossover to voltage or
current mode, as determined by the magnitude of the load. Ten-turn controls
with locking readout dial and pilot light mode indicators are provided on the
front panel for both functions.

Remote Programming and Monitoring: Remote programming capability is pro-
vided for both voltage and current control function. Programming is accom-
plished by either a potentiometer (using the power supply internal refer-
ence system), or an external 0-10 volt positive programming voltage, with return
to case ground. 0-10 volt DC monitor circuitry is provided with both output
voltage and output current.

Pulse Width Modulator: Eliminates large, heavy, powertransformer, allows work-
ing direct ly off  the l ine.

Metering: All power supplies in this series are equipped with large, accurate,
directly calibrated, linear-scale panel meters thatdisplay both the outputvoltage
and the output current. 2/" full scale accuracy is provided.

Modular Construction: All major functional circuitry, including power tran-
sistors, are mounted on printed circuit boards, for ease of maintenance and
repair. The high voltage circuitry in this entire family of power supplies is also
constructed from modular subassemblies, so that replacement or repair, if
required, is s imple and economical.

Protection: The new off-the-line circuitry provides inherent self protection
against four of the most common problems encountered in earlier high voltage
power supply designs: failure to re-start after overload; damage f rom overload,
from shorts, transient input spikes, etc.; loss of reliability due to stress at high
output after over-voltage in remote programming mode. ln addition, overload,
short-circuit, and arc protection is provided by automatic current regulation,
and by careful surge limiting design. A self-locking primary contactor prevents
restart after line outage.

High Efficiency: Efficiency is typically better thanT5o/o at f ull load, which ensures
low internal dissipation and thereby increases reliability.

Low Stored Energy: Like all high frequency power supplies, WG Series is inher-
ently safer to operate than line-frequency high voltage supplies, because the
output capacitance is extremely low so that the total stored energy available is
quite smal l . .  .  on the order of 1 Joule in some models. Safety for external
equipment, personnel, and the power supply itself is far greater than in other
types of design.

Low R.ipple: The high operating f requency makes it relatively easyto achieve low
rippfe in these suppl ies.Standard r ipple is 0.15o/",  and even lower r ipple is
available on special order.

Excellent Transient Response: The typical recovery time f rom a 5Oo/" load tran-
sient is less than 3 mi l l iseconds.. .  a considerable improvement over conven-
tional RF voltage supplies. Line transients are effectively attenuated by the
switching regulator and may generally be ignored.

Tight Static Regulation: Both line and load regulation are better than 0.0057o
over the entire rated range of input voltage and output current.

Radio Frequency tnterference: A conducted-noise line filter is provided.

v

\r'



9

.J

Symbol Description
220 220 Volt input: rated for 210 to 250 volts RMS,

50-60 HZ.

100 100 Volt input: rated for 90 to110 volts RMS, 50-60 HZ.

400 400 HZ input.

B Bi -polar  operat ion:  any two suppl ies of  the same
voltage rating but with opposite polarity may be
operated as a bi-polar pair. (They may also be
operated independently.)

The AC power l ine is fed through the rectif ier/f i l ter to the RF
switching stage. The switching stage is driven by a pulse-
width modulator in accordance with the regulation re-
quirements. At one extreme, the effective impedance of
switch A to switch B is very high; in the other extreme, the
impedance is reversed. Note that no regulating or buffering
ci rcui t ry  is  requi red for  the main power input ,  which is
reduced to s imply a "brute- force"  conf igurat ion.  This
scheme appl ies min imum diss ipat ion to the power swi tch-
i ng  t r ans i s to rs  and  uses  the  h igh -ga in  l oop  i n to  t he
modulator to accomplish both l ine and load regulation.
One further note: conventional low-power regulator cir-
cu i t rv  is  used in the b lock marked BIAS and REFERENCE
VOLTACE. This c i rcu i t  requi res exci tat ion f rom a smal l ,
controltransformer . . . not to be confused with the massive
power transformer used in ordinary high-voltage RF de-
s igns.

CurrentTr ip:  supply turns of f  when over load occurs.
Manual reset required to return to normal operation.

41h-digit LED displays for both voltage and current
readouts.

Dig i ta l  Programming:  consul t  factory.

TTL compat ib le "enable"  l ine.

CT

DM

DP

TTL

The switcher controls the amplitude of the low RF voltage
supplied to the primary of a step-up transformer. The sec-
ondary of  the t ransformer suppl ies the input  to  a set  of
mul t ip l ier / rect i f ier / f i l ter  c i rcu i ts  ( i .e . ,  vo l tage doublers,
t r ip lers,  quadruplers,  etc . ,  as requi red by the output  vo l t -
age rating) that develop the HVDC output.

The voltage-regulating amplif ier derives its input from a
high voltage divider, connected directly to the power-
supply.output .

The current- regulat ing ampl i f ier  der ives i ts  input  f rom a
current sensing resistance in the low end return path of the
high voltage. The crossover diode functions to sink the
vol tage ampl i f ier  s ignal ,  as requi red to mainta in current
regulation. Voltage and current monitoring are derived
from buffers in the respective loops.
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wc3P75 wc3N75 wG3R75 0-3 75 5%

wcsP60 WC5N6O WCsR6O 0-5 60 51/a

wG10P30 WClON30 WGlOR3O 0-10 30 5%

WG2OP15 wc20N1s wc20R15 0-20 1 5 5 %

WG3OPlO wc30N10 WC30RlO G-30 1 0 5%

WC,{OP7.5 wc40N7.5 wc40R7.s 0--40 7.5 5 %

wG50P6 WC5ON6 WG50R6 0--50 6 5%

wc50Ps WG60N5 WC6OR5 0--60 5 51/t

WG75P3 WC75N3 wc75R3 a-75 3 5%
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Input: 105-125Vrms; 50-60 Hz, single phase. Also see
opt ions.

Output :  See model  l is t  for  ind iv idual  rat ings.  Con-
tinuous, stable adjustabil ity from 0 to rated voltage
and current .  10- turn panel  vo l tage and current  con-
trols with resolution and readabil ity better than 1000
PPM. Linear to 1"/". Control dial can be locked.

Voltage Regulation: Load, better than + 0.005% i 1
volt for full load variation; l ine, better than +- 0.005%
+ 1 volt.

Current Regulation: Load, better than 100 Microam-
peres from short circuit to rated voltage at any load
condi t ion.  L ine,  bet ter  than + 0.005% + 1 vol t .

Rippfe: Better than 0.15'h of rated voltage at full load
for  most  models.  Ripple vol tage is  proport ional  to
load current and decreases l inearly to 0.03% rms of
rated voltage at no load.

Stabif ity: 0.01"/o + .1 volt per hour after Vz hour warm-
up.  0.05% * 2 vol ts  per  B hours.

Temperature Coefficient: 0.\1o/ofC + 1 volt.

Ambient Temperature: -20"C to *60'C, operating;
-40oC to t85oC storage.

Polarity: Reversible or Fixed. Units available with
positive, negative, or reversible high voltage with
respect to chassis ground. (Separate HV modules
used for  revers ib le polar i ty  models. )

Protection: Automatic current regulation protects
power supply against  a l l  over load condi t ions,  inc lud-
ing arcs and shor t  c i rcu i ts .  Fuses,  surge l imi t ing res is-
tors,  and low energy components prov ide the u l t i -
mate protection. Primary contactor prevents automa-
tic reiet of powe-u-ppiy efiATii'e outage.

AC Power:  ON/OFF pushbut ton swi tch and p i lo t
lamp.

HV "On":  Momentary pushbut ton and p i lo t  lamp.

Output Kilovoltmeter: + T/o accuracy.

Output Milliameter: + 2"/" accuracy.

Remote Voltage and Current Control: Three terminals
for either potentiometer or "remote programming"
vol tage.  Supply designed for  rated output  wi th +10V
input, with better than 17o control l inearity tromlG/"
to 108/" of output. Supply protected against remote
programming over-voltage up to 50V.

Protection: Fuses on rear panel.
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Voltage Control: 10-turn with
out ,  and mode indicator .

Current Control: 10-turn with
out ,  and mode indicator .

lock ing vern ier

lock ing vern ier

read-

read-

Line Cord: 6-foot, with standard 3-pin grounded
p lug .

Output: Receptacle for high voltage coaxial cable.
B-foot, shielded, mating cable provided.
External Interlock Terminals: Output voltage is main-
tained at zero when external contact pair "opens".
External contact pair must be "close<i" for normal
operat ion.

Remote Voltage and Current Readout Terminals:
Provides 0-1OVDC full scale signal with 10 kilohm
impedance.
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Classman High Vol tage Inc.  warrants a l l  power suppl ies i t
manufactures to be free from all defects in materials and
factory workmanship, and agrBes to repair or replace any
power supply that fails to perform as specif ied within one year
after date of shipment. Formal warranty available upon re-
quest .

lnnovations in high voltage power supply technology
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