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USING THE PULSER

DISCLAIMER

This equipment contains high voltage power supplies. Although the current supply capacity is
small, careless use could result in electric shock. It is assumed that this highly specialised equipment
will only be used by qualified personnel.

The manufacturers and suppliers accept no responsibility for any electric shock or injury arising
from use or misuse of this equipment. It is the responsibility of the user to exercise care and common
sense with this highly versatile equipment.

Warning
This unit is heavy. It weighs 20kg and the weight is distributed towards the rear of the unit.
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1 Introduction

This manual describes the operation and use of the general purpose photocathode pulser.

1.1  Specifications

Voltage range -0.2kV to -15kV as a negative pulse device.

Maximum repetition rate Depends upon the voltage. 40Hz at 15kV into an open circuit.
Trigger input 3 volts 10ns f.w.h.m. into 50Q.

Jitter Approximately 100ps or less (hard to measure)

Synchronisation Output ~ TTL approximately 50ns after trigger.

Main output Reverse terminated 75Q. Output will > 20kV into an open circuit

with the HT set to maximum.

Remote HT enable This 12 volt input needs to be shorted to activate the HT.

Status TTL (high on ready) on the front panel for remote interrogation of
the status. The status is high when the voltage on the switch equals
that preset on the front panel, and when the HT is on.

Power input Universal
85 to 264 volts A.C. at 47 to 440Hz.

2 amp fuse, type T (anti-surge)
This unit contains an auto-resetting thermal trip rated at 70°C
Maximum average power consumption 25 watts.

Connectors

Power IEC

Trigger input BNC

Sychronisation output BNC

Status Output Lemo 00 (Part number FFA.00S.250.CTA C27)

Main output Fischer DK105A005/7.2 Note that the output has a female centre

pin.

Note The Fischer connectors should not be used unmated at high voltages.

2 Principal of operation

The pulser uses an active self terminated line configuration, the layout is shown in figure The
switches are series and parallel arrays of FEF in stacks each of 108 FE'E. This arrangement allows
the load to be anything resistive from short circuit to open circuit and small capacitors up to around
InF. In addition the switch is only on for around 100ns most of the current flow must stop before this
time. The current flow time is determined by the length of the cabling to the load and the load, if
capacitive. For a short cable the load capacitance should be less than InHor pure open circuits the
lead length should be less than 40ns transit time, i.e. around 8 meters. For loads and cable lengths
other than these it is the presence of current at times after 80ns that can cause problems.

The self terminated line is a well known configuration that normally uses a single switch to
produce a pulse into a resistive load. In the normal configuration the pulse length is determined by
the round trip time of a pulse forming cable. In this unit the pulse edges are generated separately and
the switch generating the falling edge also terminates the line for the pulses reflected from the load.

Atthe high voltage used in this unit the internal terminating resistors are not very linear and some
changes in the termination arises at differing voltages.
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In order to achieve a high voltage output without using very high voltage internally the pulser
ismade in three sections which are summed at the output transformdmn this way the typical internal
voltages are kept to around 9kV, whilst the output can be turned up to around 23k V(In practice the
maximum output is set lower than this)

3 Getting to know the instrument

The pulser consists of a trigger circuit, Hdtabalisation circuitry, some logic and an array of high
voltage switches. The trigger circuit processes the incoming trigger signal, prevents multiple triggers
and amplifies and fans out to 12 outputs which go in pairs to the six high voltage switches.

The logic controls the voltage on the main switches, drives the panel indicators and status
indicators and controls the high voltage enable signal.

3.1 Front panel controls, connections and indicators.
The front panel is shown in figure 2.

The backlight control turns on the backlight to the panel meter which indicates the voltage at the
top of the switch.

The HT can be enabled either with the front panel momentary action switch or by shorting out
the HT enable socket. If a logic drive for this is required a simple Open Collector arrangement can
be used. An open collector device with voltage rating in excess of 12 volts and minimal current
capability can be used. If a pulse response is required it will be necessary fit a single transistor stage
in open collector configuration across this input, see figure 3

The HT can be disabled from the front panel with the HT switch providing the remote enable
is not active. The unit will always power up with the HToff unless HT remote enable is active.The
triggering circuit will operate even when the HTs off. The panel meter will only indicate the chage
voltage when the HT is on.

There are four LEDs which indicate the Power On, the HT enabled, the status and the trigger.
Note that the unit can be triggered with the HT off. This is useful in setting up systems.

The HT voltage is set with a multiturn potentiometerlts position may be locked Allow the unit
to warm up for several minutes before setting a voltage.

KO connection to Lemo
TTL input connector on rear

Active high. panel

1kQ

7
Figure 3 Conversion of TTL signal to Open collector drive for the HT

The displayed HTis that requested of the power supplyonly when the status light is illuminated
does the HT actually equal the set voltage. If the unit is not being triggered this should always be the
case unless the HT is set very high. When the unit is triggered the HT falls and the status light will
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go out until the HT has recovered. This will not normally be visible, but if the repetition rate is too
high the unit never recovers and the status light will remain out.

The unit uses a feedback control loop around a proportional HT supply. Consequently the full
power of the unit is generally available and consequently the repetition rate can be higher at lower
voltages.

There are five front panel connectors. The trigger input, the synchronisation output, the main
output, the Status output and the HT enable input.

Note that the main output connector will break down at around 12kV unmated and should not
normally be operated unmated at all.
3.2 Rear panel connections

There is only one rear panel connections the power inlet switchThe power inlet is filtered and
will accept IEC leads. It uses a universal supply that will run from a variety of AC voltages, see
specifications.

The power switch is also located on the rear panel.

4 Use

The pulser may be used in a variety of ways depending upon the applicatidihe unit is basically
a high voltage reverse terminated pulse source driving into a 75Q cable.

Theunit may be used to drive small capacitances and clgaithem to a high voltage (up to >15kV)
for around 20ns or may be used to deliver high currents (> 200 amps) for 20ns.

The maximum output power will be achieved at a load impedance of 75Q, >3Mwatts

4.1 Connections

The output connector of this unit is only rated for mated use. Running the unit unmated at high
voltages will lead to break down of the output connector an eventually to damage to it.

Fast high voltage connectors are always a problem as there is a conflict between the demands
of small size and uniformity for high speed and those of large distances for high voltage hold off.

The Fischer output connectors supplied have been found to adequate at the voltage and risetime
of this unit. They are also available in hermetically sealed varieties permitting the transportation of
the pulse into a vacuum system.

5 Circuit descriptions
The switch is described in section 2.

The trigger circuit delivers around 700 volts into twelve S outputs and is also a FETpulser.
Two outputs go to each of the six switches.

The trigger circuit uses a simple flip flop to prevent the circuit being triggered too rapidlyThe
output of the flip flop is fed via buffer ICs into low voltage FETs and then into increasingly high
voltage fets to deliver the final stack trigger voltage.The buffer IC also drives the front panel LED
and synchronisation output.
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The HT is supplied by a small proportionally driven encapsulated supply . The drive to this
contains a feedback loop that maintains the HT stable. A precision reference voltage IC is used for
comparison of the HT. The reference is divided down with the front panel potentiometer to set the
desired HT. The enable/disable signal controls the input to this circuit.

The LCD display actually displays a voltage proportional to the reference voltage used for
comparison to the HT. The constant of proportionality is adjusted so that the display indicates
approximately the pulser output voltage into an open circuit load.The output pulse voltage will be
half of this into 75Q.

The LCD display calibration adjustment is accessible on the right hand side of the unit if the side
panel is removed (four small screws).

Also here is an adjustment that sets the maximum HT setting, i.e. it af fects the scale on the
multiturn potentiometer. This is currently set so that the maximum pulse voltage into an open circuit
is 20kV, (the display only goes up to 19.99kV). Some headroom is available on this control should
even higher voltages be required.
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Trigger input followed by the synch. output, both measured at the front panel. Synch is
approximately 27ns later.

Ny nS

_....vwwamw.wm’\a_

Trigger input followed by the main output at the end of 3.3meters of cable. The output
is approximately 65ns after the trigger input.

Figure 4 Timing traces
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Figure 5 Output waveform into 25€2 with the unit set to
15kV. 1kV per division and 5ns per division.
The output into an open circuit is 4 times this.
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Figure 6 The trigger card. The rate generator, peak hold meter circuit and output

trigger stage are absent as they are not needed in this unit.

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.

20th. November 1998

11



set max drivecurrent
12v

This section not installed

ZTX750

remote HT SET

SMB
*LOAD

+10kV out for +9V in

POWER SUPPLY

e

D12

BAT254

To meter circuit 100k

VP3 *

R7 1147400 12v

set overcurrent level

1147400

» sv v 5v
Status,ready
12v
oy
g 10k 500R 1nl
R16
R17 c7
R1

£
Not used not connected
27x300 —| TR3 Hmz|
TR4 ’ 50 | 1 =
1147400 2 —]
11 —
Lemo FRONT o =
PANEL B —] N
IC6 SW1
P select delay

15t050ns  Not used but available for pulse
length control

Figure 7 HTdrivecircuit

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.
12

20th. November 1998




INOIID

I9)ow pue sarjddns 1omog g 9Ingig

+A2L

oL
=]

Wdd 1I9I0 s°¢

ang
| -
¢ g 2AulT
e Ols 7 L0d 101 >
aNg Ols 135 1H3
cons il . O ¢ 7 1353
2 o soN] = 2|2 %%n:z 3014300 TBANGK
BOTXLZ O S NO
f iR i + o v —037
a9 —rO| ¢ t037
Uolz -
2 2 2 + o -|8 M (+MMH“ A3MOd
2
R
3 oL P Dzw+>mf r,HL LIND
930£0178 6by 8y ey ] L ERCENE
6 213
Lz aNag v v v 70N 20N ang
b A9S 2 DSk B L3 23 9
. —fion 20N arhe
- = ’ e Z
2 anN9g 2 S ﬁg . 2 L ¥ool Ly 20N9
823 623
950c0178 S8/ o gLy o) NI
pLaz and b 13 BLNI
Q507 AL 2 lﬁ o
! 1no AgL - 5B (G E 2 [ EREERE
+ALB g s g 1
2 LiND LLrzng
+
+A2h
SEMMWEm Aiddns 1amod | H 0} Alddng
3
2
PL22£0178
80z _MM QAva
, .
2
1oL
012070178 M £ ang N9
Q L0z AS &) e
B 3
V 32104561
2
ana R — ane LA
ANPaL 2
@L22£0178
a0z e
abeyjon gL
ABS6 NI gng 20UB18481 NNIID 585
. oo
Noeqpea) 1H woid L
-2 ¥H4 g
Iy — 3d2S5 SSA 623
v £H4
S£/4WBL .
o o1 T MS LH917 3248 W
I V 2H4 - @\
aNg
10A NIA F g | o4 4
SSA |G+
S/ddSLHIZL +ASL 07-NI |G
IH-NI |G
20% Sfs2¢L qan LG
SINITT 330705 IHEW o 1
9y2-p32 S e

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.

20th. November 1998

13



from +yve HT

2x2M
only present on

"OFF" stacks
9 stage stack

B el S e o o o o P e B
B e o e e e e e e &
B T8 ST ST Y Y e ST o )
oy o o o o S o P o & -
N S T e e T

20MQ

i

20MQ

L
==

Hi

20MQ

Hi

Hi
g e s i i e s 3 i s s o s
o i B s B o B B s e
e o e e i s o s
e i s o i B o g s e

20MQ

20MQ

H

20MQ

Hi

20MQ

B N Eo o T B & 2|
T S S o e ) ) ) e o Y
B G P O O L SO Y B

Hi

20MQ

H

20MQ

Figure 9 The stack

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.
14

20th. November 1998




RE9 3

1
R
:
3
"
’E
tHfeooo

Sev+ SEV+
R70
™Me GND
zDes
1 ? BZT@3C270 2
R67 1
510K 2 R71
1
2 e ame
- ?i 7026
1 2 HE H B87T03C278 2
220pF CN2@ 2
SMB_PCB ass |3 220pF
CcN1s 0 SMB_PCB s thee !
B CN21 D
7027
S GND GND Ti B87T03C278
ZVN3386 | 1
ZVN3306 | 1 2
1
1 Ti 7028
GND GND GND GND 87103C100
2
* S1V+
1
i 7029
7 BZTP3C36
FH1 FHS -
56V
1
FHe FHe
7030
BZTP3CS6
FH3 FHg
2
FH4 FH7 oND
aNR aNR

Figure 10 The six output stages are drive from a pair of trigger circuits via cable
transformers.

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.

15 20th. November 1998



PULSE GEN SWITCH DRIVE SEPT 98 Reve

PULSE GEN SWITCH DRIVE SEPT 98 Rev@

PULSE GEN SWITCH DRIVE SEPT 98 Rev@
sy

PULSE GEN SWITCH

DRIVE SEPT 98 Rev@

[+
[): dio
B

DRIVE SEPT 98 Rev@

Figure 11 The six output stages, each drives one outpuit stack

20th. November 1998

16

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.



q3u9f asind ayy

SOUTILIANOP PIe0q JOALIP Y} 03 PIBd SIY) WO SI[qed oy} JO YISUd] Y FN0®IS . 110,, Y} 10J dUO pue s)deIs  NO,, Y} 10} dU0

‘sindpo omy Ajddns 03 paygipowr udaq sey a3e)s Indino Ay} 0S[y101eIdUAS d)B AU} JARY JOU S0P Jun SIY [, pIed 19331 oy, 7] 2Ingig

£IND
83d78WS

1nd1no a3Agn3a

[
L

:..1

[
2

B ..'(

Llndino

08501605

80IUHL
£

‘wwgl +4oys Yol ims O1isD|d

L

s
&
™
M
o
£

Epel

+

40P
s

ugy

o
&

el

ZHBOBL - ZHDBL

-037 MBI A UDBY,
\
o03shL o
£ _MW ~
3
S3T LY
k] 003 L L | 9BEENAZ 7MHIW_ MZHH:
60LOYL |5 s, ol s N /== @ @ Ne= == === N
= bl 5 - 10d 80N
i st M ® MJ2
— c 2L
P s ([w "o
L 0/N
Ms D13 BnnNeW %
ANogy
LW
Sed 814y L
o )|
e 2
¢ +3T 3 2
| |902ENAZ 21044 L
wpes L AS 2 s m b
sz o ﬁm 6Ly
2 3
v E=Y a 21084 ,
v £| 8o = g
5 AdL/ANL . EZ .
=T s 2 =
O 2 L— T 24 El v £13
o~ 919
B3d™EWS 2 £
ONAS/ 0L INOW 5 a SeoL L
v e _|4N¢m_ .
£1 g2 2 L= Iy ]
AAL 7SN , SPEENAZ B
Hup@l L 113LsH8 0Ly
I NNl
? callin e e s L
120 s %

oL
ey

2 %_ %_
||||||||||||||||||||||| P~ ] 813
J[eisul J0U UOI13d3S ST ! . T T T
pa[[eisur} 2 L Vs
13
'
'
2
1
2 1 L6
LI ZHDBL-BL INI - 2 oo
Ly ZH@L-L INI - 8 ! v
914l IX3 - ¥ f
v HOLIMS J00W )
2 8 1 2 2
L ]
wf°s = === 829 23
ANae 2 dNBB L 2
2| - 2
S81d9
435
20
o L+ v 5
B@LILRL L 13
A 4001 ]
£ e
v L= O aNepL | b
EIEED ¥N3
5 9 83d7BHS
2| -
® | sorm NI 9339191 X3
La
L+
-+
+AS +AS

Kentech Instruments Ltd., Unit 9, Hall Farm Workshops, South Moreton, Didcot, Oxon, OX11 9AG, U.K.

20th. November 1998

17



	Contents
	DISCLAIMER 
	Warning 
	1 INTRODUCTION 
	1.1 SPECIFICATIONS 
	2 Principal of operation 
	3 GETTING TO KNOW THE INSTRUMENT 
	3.1 front panel controls, connections and indicators 
	3.2 rear panel connections 
	4 USE 
	4.1 CONNECTIONS 
	5 Circuit descriptions 

	Figure Captions
	Figure 1 The basic concept 
	Figure 2 The front Panel 
	Figure 3 Conversion of TTL signal to Open collector drive for the HT enable signal. 
	Figure 4 Timing traces 
	Figure 5 Output waveforms 
	Figure 6 The trigger card. the rate generator, peak hold meter circuit and output
	Figure 7 HT drive circuit 
	Figure 8 Power supplies and meter circuit 
	Figure 9 The stack 
	Figure 10 The six output stages are drive from a pair of trigger circuits via cable
	Figure 11 The six output stages, each drives one outpuit stack 
	Figure 12 The trigger card.  


