PLUG-IN OUTPUT UNITS

PLUG-IN VERSATILITY

Velonex High-Power Pulse Generalors offer
exceptional varaatility with a wida range of
standard fully recassed plug-in output units.
These uniis are easily inserted and removed
to provide a large selection of cutput currents
and voltages (impedance matching), DC is¢-
lation; invarsion af output pulse polarity: and
varying riaa and fall times. Intarlocks aute-
matically remove high voltage if plug-ing are
removed while power is on. Operator safety
and waveform are enhanced by making all
plug-ing fully recessed-flush with the front
panel — a Velonex exclusive.

Each slandard Velcnex generaior ia delivered
with a diract tead-through output plug-in. la-
bles | and l present detalled specifications of
all standard plug-ins when used with stand-
ard generaters, The plug-ins of Table  gan, in
mos! cases, be usad In all generalors except
for the Mode! 280 Generator. Plug-Ins for the
Mode 380 are in Table Il

GENERAL INFORMATION

Most Plug-In Output Unlts for Velcnex High
Power Pulse Generators employ pulse trans-
formers of unique design, To optimize the rise
and fall times and the pulse-top droop, 1he
majority of these units are designed to cover
a pulse-width range of ten 1o one. A slight
power loss ocours when using plug-n units,
which Is usually somewhat greater icr the
langer pulae-width units.

Moderate waveform alteration can occur de-
pending upon the partizular 2lug-in, the gen-
erator cantrol settings, and tha impedance of
the lcad.
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Operation bayond ihe specifled pulse widih
limits is frequently possible without damage
to the unit {provided that the duty fastor limit
of the generator is maintained) but this may
cause waveiorm alteration.
The relationsnhip between rated peak cuiput
voltage and maximurn pulse widih is such
that the product of the two equals a constant
i, (Egaxl(PW,ax) = K, for any given cutput
transformer. {“K" is a function of transformer
core saturation.) Therefore, if the ouipul
voltage isreduced tc less than full output, the
maximum pulse width may be increased pro-
particnately. For example, when using &
V1728 Plug-In (maximum rated pulse width ot
100us at an output of 10KV, if the cutput
vollage is sat al 4kVY, the pulse widlh may be
increased up to 250us.
For operation of same microwave tubes, a hi-
filar secondary is desired to allow for fila-
ment exciation. Cartain plug-in units can he
providad with this feature, if required.
When operating a Mods| 570 or 580 Genora-
tor in burst mode, the maximum gate width
for 10% droap at 50% duty factor within the
gate is at l=ast twice the nominal pulse width
in the nor-burst mode.
A direct output plug-inunit, V1102, allows the
insertion of a OC voltage from +1.6kV to
25KV in series with the external load and
1he output of a Model 345, 350 or 570 Genara-
for. It may be used for DC blocking
applications.
When using a test load to check plug-in per
tarmance, be certain to keep seriea induc
1ance and parallel capacitance very love. Use
resistors rated to withstand the peak voltage
and capable cf dissipating the average power
applied. Forced air cooling may be required.
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CALIBRATION

For calibration of the Models 345, 350 and
&70, the V-1121 outpul plug-in s available. This
consista of 2 200 internal lnad and a 1000:1
attenuator. Two output terminals are pro-
vided; one of these connects to the full out-
put pulse, while the second provides a 000
times ( =2%) attenuated signal of the same
pulse shape as the output pulse. This allows
low level monitaring of the generalor outaut
without the need for high voltage prabes.

A Model \M1786, 2002 intemal [oad is availa-
e for Models 380, 580 and 660, This unil al-
lows checking and calibrating the
High-Power Pulse Generator outpul into ils
rated load.

The Modeals V1121 and V1786 arz also useful
when driving Inad impedances ahave 5000%
to improve the fall tima. The installed, V1785
protrudes approximately /“ in front of the
generator panel and contains a load coaling
fan.

Velanex High-Power Pulse Generator Models
360, 80 and 650 each incorporate an integrai
manitor gulpul (atlenualed cutput), When us-
ing plug-in units, the monitor output indi-
sates the voltage at the primary of the pulse
transfarmer, hence, this does not compleiely
rapresent the actual cutput pulse, The moni-
tor output can still be used for observing
changes once a “reference” has been estab-
lished.

APPLICATIONS ASSISTANCE

Applicaticns bullating or assistance may be
obtained directly from Velonex or your local
representative. Bulletins describing DG |sola-
tion Voitage ratings {applications bulletin
Mumber 15} and special oulpul units are
availahla.



SPECIFICATIONS

S oy Tableld
R @ Sl MODELS 368, 5B0(3), 880
S eesbdrunT T Moadei Number at1a 4 Duty Fagtar (@
T Rize Fall Ry Eg ig Fulse
T Tima Time Mominal Paak Peak Width
Output Polarity »E uE Resistive vohs Amps Aange
+ - Max Max % Max hax us
V1720 VAT 1 12.] 0K 30K C 3=
Y1723 VAT 24 20 23 20K A 310
\A725 1726 45 55 13.3% 0K 15 0-107
N-1E V2 0.3 0.3 10K a0 03-1.0
\ATer 1728 05 0 10K a0 110
V1720 V1730 20 20 33K 10K 30 f0-100
RFe WA732 4.5 4.5 oK a0 100-300
TR 1734 2.09 008 ROK A0 0.2-4.0
\L1735 Y1736 0.2 0.2 o 5.0K X 10
1717 V238 12 05 Hal 50K E0 10100
Y733 Y17 45 0 ATK £.0 102300
VA 2475 0.7 0oy 24K 42 2110
742 VL2476 g.15 013 24K 12 A0
Y1743 V2477 08 04 200 34K 2 10-100
\T7dd \L2478 20 10 24K 12 100-300
Y-A74511 VAR 0.06 0C 12K a5 0.1-14
Y7471 TR 215 A V- 12K, 25 140
WAPag RV IT 08 : 07 £ 1.2K 25 10=0C
VAP VBRI 20 20 12K 25 100-300
VTRl W75 007 Q47 [ZiIK A 2140
VA7ER VIT5E o2 0.2 0C M =10
] VA7ET YATEE 0.8 95 12 BOC 50 10-100
Figure 1b, PRI 2.0 20 570 50 100-300
NATE 2 0.08 C.0R 30 100 .10
T W7R2:21 0.2 015 - 510 1001 110
- S AL 10 13 : 337 10 19-120
_ % R VATEALS 20 20 54 120 190-300
. ouTely BRN - -fﬁ VYAFB5 2 0.07 .08 120 260 0.4-10
R - AT 03 0.2 120 257 1-1
e e VATET I 12 "2 05 120 260 10 100
; S A VTR 28 ‘3 115 260 160-30%
iy EE PR TR 0,15 0.1 B 00 0.3-10
ST W TEa1: 0.4 0.3 &0 S0 1-10
o werTeE: 20 15 0.12 &0 BO] 10-100
s VAT a0 20 £ RO 190300
‘3- : YATTe [b1:] 0.3 40 757 1-19
T WATTAIA 25 20 0,056 40 750 0-170
Lo YATTTE ac 2.0 45 750 100-300
NIA Y102 DCBlon<ing 200 N/A ;
Metwork |
WA VA2 Sgme as Gererafor 200 M
Laac for Calibratior ti=tarnali
M/A WiTas Sarme as Genaratar 0 23K Mid G.05-3000
Laad for Calibration {intarmal)
Al above urils Tetal Drocptincluding Gereratar £9% max. i
Eazkawing 3050 max,
Cmershool s

(1 Add U soffix for isaladod (kaling! acteur, par Sig. 1k, soc Applicallons

Hulletin MNa, 115,

(Zvvners aas NG, spars balk + and — aalumes, unit may be ased for cither

polarity by grounding une terming .

i3} I non-burst mods.

6% may, arcopt ‘.;'»‘..?32. 1734, U~24?§.




MODELS 350, 57003 MODELS 345 MODELS 570, 560
(at 1.0% Duty Factar) 4 (At 1.0% Duty Factor {OF max = 50% In Burat)
[ Pulse E I Max PAF
Pigk Pe?ak Width Pegl-: Paqa'k PW Over. im Burst Mode
Volts Amps Range Vohs Amps Range shoot Hz Qutpul
Max Max us Max Max . % + - Conneclions
24K 08 20-170 114K 04 20-250 5 23K WK | SeaNotem
16K ) 312 76K o8 a-26 5 186K 185K
6K 2 10-125 76K ' 10-250 10 BEI 5K
BOK 032 ABK 13-25 10 10M 500 4
0K y 1-1a 28K 2 1-28 5 2304 280K
BOK 10-125 36K ' W-250 10 185K 185K
7.7K 100-300 37K 100-730 10 SO0K 85K
50K 02-12 15K 02-25 10 20M 200 | Two 5Way inding
LK 15 1-12 19K 5% 1=25 10 20M 200 | Posts
40K 10-125 19K i 10-250 10 10M 1o0M See Figure*b
LEK 100-300 18¢ 100-750 10 500K 500 K
20K 01-12 950 0:-25 10 20M 2.0M
20K o =12 950 - 1-25 0 20m 20M
20K 10-135 950 i 10-250 0| 20M 2.0M
13K 100-300 920 100-750 10 500K 500K
1000 01-12 460 07-25 5 20M 20M | GenFad
1000 1-12 480 1-25 n . 20M s0M | Typesrs
1000 20 10-125 460 96 10-250 2| 1M 500K | See Figure ic
960 100-300 460 100-750 8 500K 281K
480 0.1-12 240 0.1-25 2 20M 20M | Twc 5Viay Binding
490 112 240 & -25 1 20W 10M | Posts
480 40 10-125 240 10-250 20 5004 500K | SesFigure b
280 100-300 20 00-730 1 500K 500 K
250 0112 120 0.1-25 12 20M 2.0M
250 1-12 120 126 1" any 2.0M
250 83 10-125 120 0 10-250 15 500K 500K
240 100-300 ™ “C0-730 10 0K 260K
100 01-12 45 D125 12 ann 20M
100 112 a5 1-25 5 20M 20M
100 L 10-125 48 = 10-250 1 3004 L P
= e TR 5 i 0 " =l
98 100-300 48 100-750 1 300K 300K With I Ya* lugs
0 03-12 2 03-25 i 1.0M 10M | See Figure 1
50 ] 12 2 o0 1-25 5 10M 10M
50 415 10-125 2 10-250 5 0K 330K
48 100-300 2 00-750 1o 200K 200K
3 1-17 1® 105 5 670K ETOK
3 500 10-125 18 290 10-250 5 TI0K J30K
a2 100-300 13 100-750 5 200K 200K
21K 1056 01.4-300 10K 50 01-500 a 20M POM | OneSWay Post;
Cne GMND Terminal
i 2IK& NiA 33-300 10K & HiA 0.1-"000 2.0M 2.0M COna 5-Way Post;
i 241 1.0 ENC, &ND Termina
i NIA NiA 20M 20M Sarme a5
Geaneratar
155, man, & 20% mas. (&
35% max,

30% max.

V2476, and V2477 which are 12% max.

(1) Ussabla to 1.5% on Model 350.E

(a) Theae gensrators contain buill in 10001 voltage dividers.

(21 At full rated pulse widih. Droop is signiticantly less at sharter pulse widths,

{71 HV Recaptacle (AMP LGH-3) with maling 18" HV leac, 5\Way Birding Post
See Figure 1&.

See Listing Above




PLUG-IN OUTPUT UNIT

for High-Fower

Pulse Genaralors

TABLE ! MODEL 380 QUTPUT PLUG-IN UNITS far 1.0%: Duty Fackan

Hige | Fah R - 1 Pulse T
| O oty - | Nominal ' pelk | ey Width ]
- ' ns ns Resistlve Yoits Amps Ranga Qutput
+ - Max. Mex. %] Mex. Max. L] Cannections
| w1267 | w1266 20 0 | 200 a0 | . 0.05-0.5  Two Hway 1
‘ V1280 | V1268 230 960 g5-2g  Binding Posts
1264 — 15 5| 0.05-10 | Gen Rad
| 5 500 10 Type B74
| wies | — | g0 | oo | 0.2-20
Cvizst v o | _‘ 0.05 05 | StipLinel=
V163 |, VI262 100 200 02 5 e 056 | -5072lugs 1’
‘ s W L o _ _
Draop =B
Backswing < 25%

STRIP-LINE CONSIDERATIONS

{ionnecticns made to a strip-line sheuld do-
plicate the strip-line In width and separation,
Figure 9 shows ihs siripdine dimenslons,
This nacessitates a separation between the
two canductors of approximately 0.01 inch.
Either mylar or teflon  insulation is
recommended.
The nominal Impadance of the stipfine =
=37 Tdhw, wherz "d" is the separation be-
twean conductars and "w" iz the condugtor
widtn. The shaort st p-ling on the plug-in unit
has animpedance of approximately 48 |f an
interconnaction length of mors than 3 inchos

VARIABLE RISE AND FALL TIME LUNITS

Velorex offers three standard Rlse and Fall
Comtre Units for use with its High-Power
Pulse Generators. Each unit is contimucusly
variable over the spacified range in five nanc-
second steps, Two cont:als are employad fan
each umt; rise times are ingicated by ihasum
of the twa kngk settings. Fzll Limes vary with
the rise times and are equal to the rise time
within +30%. Linearity botwesn he 15%
and B5% poinis on the pulse nsing and fall-
ing edgesis + 5%.

These unlts are passhe devices, incorporat-
ing multisectian iow-page HTHers whoso cut-
off frequencies are Het by the contral knobs.
Al units may he used aeithar by feading their
ocutpuls directly intd their rated loads, arthey
may be used simulanzoushy with any gland-
ard plug-in unit. This sllgws the RiseiFall
Gontral to be employed over wide pulse
valtage and current rangos, and to provide of-
thar autpu? pulse palarity and DO isalation.
Table 1l indlcates the proper RisetFall Con-
trol for use with each gensrator.

Specifications subject to change without notice.

ELONEX

560 Robart Avenue
Santa Clara, (A 25050
Telephone: (408} 727-7370
Telex: 756562 VELONEX SNTAYD

Overshoof F 1T

i5 neaded, a strip-line of the proper [oad impe-
dance shouid be employed.
Cato should be takon to eliminate sariss in-

V1262 6 1253 < 10%, 1260 &TEEI < 25%, all gthers <5%

g

"
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.

STRIP-LINE DIMENSIONS

o||=- o

ductance when using high cument plug-in — i, INELILATION
units a& this gensrates ringing on the pulsg . I_,H //i‘;';liﬂnlgé::-za
lop and the base ling. I i5s necessary 1o ° k"/l R B | g
ground one side of the luad to thedround ter- . . .|'.U
minai of the plug-In unit. The ground conduee. kN | '_ s _| R
tor shoLild be at least a #10 stranded wire or . " LTRIRLINE B PLACER)
flat “f2 i wide strap. "
All leads to high current plug-in units should “PLUGHH PANEL
be of minimym length o preserve best .
waveshapo. Figure 3.
TABLE N
Rise! Fall Rise Tima Oulput Reslative T
Generaiaor Gontrol Range Terminailon

I Wodel Ne. [ Model No. ns o Note

345 YAZ7E 50-345 204 2

350 ‘ Y1276 50-345 200 ‘ 2z

360 W1ER3 B-345 200 o

380 VA2Z70 25-205 50 | 1

a70 V276 50-345 200 2

£80 ‘ Vua3 5G-345 200 . J

BED v.1383 50-345 _ 200 I 3
Nata 1; Madael V4270 plugs directly Into the woper cavity of a Model 380 High-Power Puise

Generator. YWhen s installed, either the direwt fesd-thrg unil, supptied with the gen-
erator, or any auxiliany pfug-in unit emoloyac should heinsarted intothe fower cavity.

Note 2

Model %4276 ingerts inlo the front panet cavity of the genorator. When instaliad, it

orotrudes appre, 77 In front of the generator. Il an accassory plug-in unlt is fo be
uged, it is inserted directiy inta the Y-1276; otherwise the direct feedthru unit, sup-
plied with tho ganerator, is pfuggad into the V1276, Whan used with 4 rack-maunted
Tncle 340 er 345, clearance below the unlt is requlred.

Note 3:

Model VIB23S is housed in & scparate, 196 "< 18" = 117, cabinst which containg a

plug-in cavity to accomeodate any standand plug-in unit. Whean using the 1883, a
V19148 auxliary unlt and aninterconnacting cable assambly {saparately availabla) am
recemmended. The Y1918 plugs intethe High-Power Pulse Generator front panel cav-
it and isinterconnacted to the V1883 by the cabla assernbly.

Yaur Local Velanex Aep. is:

—

1-inectin LS A, LA UMY



