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Preface

This manual contains a user’s guide to the MA-900 magnetic lens power supply.

For further technical assistance please contact MARC via the following email address:

marc-support@physics.unimelb.edu.au

Limitation of Liability

Micro Analytical Research Centre does not assume any liability arising out of the use of
the information contained within this manual. This document may contain or reference

information and products protected by copyrights or patents and does not convey any
license under the patent rights of Micro Analytical Research Centre, nor the rights of
others. Micro Analytical Research Centre will not be liable for any defect in hardware or
software or loss or inadequacy of data of any kind, or for any direct, indirect, incidental,
or consequential damages in connections with or arising out of the performance or use
of any of its products. The foregoing limitation of liability shall be equally applicable to
any service provided by Micro Analytical Research Centre.

Note

No part of this publication may be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic, mechanical, photocopying or
otherwise, without the prior written permission of MARC.

Manual Version: 1.0

Manual Date: February 2002

©2002 Microanalytical Research Centre
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1. Introduction

Magnetic lenses in a nuclear microprobe system need a convenient to use, high stability lens
power supply. The MA-900 Hall effect unit is designed for magnetic lenses that operate at
currents from 10 to 90 Amperes.

The MA-900 magnetic lens power supply was developed to control the magnetic lenses of the
Melbourne nuclear microprobe system that employs a Russian antisymmetric quadruplet of
MARCO type 4 or type 5 magnetic quadrupole lenses.

MARCO type 2 magnetic lenses typically require currents of up to 90 A at voltages up to 6 V
and long-term stability.

The MA-900 magnetic lens power supply consists of the following components:
MARCO Hall effect lens stabilisation unit and hand controller
2 x Kepco JQE 0-6V 0-90A C173 power supply units

Interconnection cables

<— Hand controller

Hall effect unit

Power cables
Kepco power,
supply units S~

Figure 1: The major components of the MA-900 system.

The layout of the major components in relation to the magnetic lens system of the nuclear
microprobe is shown below in Fig. 2.

Hand Controller

O O MA-900 control unit
O O
JQE 0-6V 0-90A C173 JQE 0-6V 0-90A C173
v vy

Supply 1to lenses Supply 2 to lenses
Figure 2: Layout of major system components. Fine line represents control cable, heavy line represents

power cable.
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The hand controller (Fig. 3) incorporates coarse and fine current controls for both channels.
When not in use, following fine focusing of the lens system, it should be stowed in a safe
place to prevent mechanical disturbance which may cause the lenses to drift out of focus.

Figure 3: The MA-900
hand controller

The MA-900 unit itself is shown in Fig. 4. From left to right, the items are: current in channel 1
(Amperes), current in channel 2 (Amperes), socket for hand controller and mains on/off switch
with pilot light.

Figure 4: The MA-900 Hall effect stabilisation unit.

The rear of the MA-900 unit is shown in Fig 5.

Fiaure 5: Therear current connections for the MA-900 unit.

From left to right the connections from the rear are: 240 VAC input, channel 2 control signal,
Channel 1 control signal, Channel 2 high current connections, Channel 1 high current
connections.

The MA-900 contains a precision two channel Hall effect transducer clamped on the high
current supply cable. The Hall effect transducer is temperature compensated and provides a
precision feedback signal that does not require the use of a current sensing series resistor.
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The unit is to be connected up as in Fig. 6.

From tests in the MARC laboratory, no noticeable drift in the beam spot size, above 1
micrometre, occurs over time-spans of 24 hours.

% %' [0 o O

24QVAC

in Out 1

MARCO MA-900 rear To lens
+

Q! .

Black| e

rea [N | | 75KW — +

nce®
'j Kepco JQE Unit 1rear

Figure 6: Wiring diagram for channel one (channel 2 issimilar). Notethe 7.5k
resistor and the links on the control block of the Kepco JQE unit.

2. Principle of operation

The current leads from the Kepco units pass through the core of an internal Hall effect current
transducer that measures the current and provides a voltage feedback signal. This is
compared to an internal reference, controlled by the handpiece, to generate a programming
voltage to the Kepco units.

The Hall effect current transducer is a LOHETZ2 unit which is temperature compensated with
an offset stability of +0.02%/°C and a gain stability of +0.02%/°C. The LOHET2 is installed in
a ferrite core transformer where it operates in the range of —400 to +400 Gauss to produce a
voltage output of 5 mV/Gauss.

The zero current setting of the MA-900 may be adjusted by trim-pot R5 (see Fig. 7 for the
location of this trim-pot on the feed back circuit boards). The procedure for this is as follows:

1. Connect the MA-900 unit to the lens system as described in the previous section.

2. With the mains power off and the cable disconnected, remove the top cover of the MA-
900 unit.

3. Set the controls on the hand controller to zero.

4. CAUTION: Potentially hazardous voltages are present inside the MA-900 unit when
powered. Observe all necessary precautions. Qualified service personnel only should
perform the next steps.
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5. Power on all units.

6. With an appropriate screwdriver, adjust R5 until the output current reads zero on the front
panel digital displays.

7. Power off all units and reassemble.

SE'ZAM LL.E TIHU ¥2R80357 TI2345 1AM

o%‘

Fero offsst
adjust trip pot
(set commols

on hand piece
to zero befors
adjustment},

LHaoasl

LUl JMEQ
o5
O+ 1a|D

)

Figure 7: The circuit board of one channel of the MA-900 Hall effect
stabilisation unit showing the location of the R5 trimpot.
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3. Installation and operating instructions

Please observe all normal precautions for electrical equipment and lifting heavy apparatus, in
addition to the instructions here, when installing the MA-900 unit.

These instructions should be read in conjunction with the separate manuals for the Kepco
JQE units themselves.

CAUTION: Ensure the correct mains voltage has been selected on each unit before
connection to the mains.

To install and power-up the system the following procedure must be followed:

1. Ensure all power switches on all units are off. Mount the Kepco units in suitable 19”
rack, together with the MA-900 stabilisation unit. Connect all units into the mains.

2. Connect the Kepco units to the MA-900 stabilisation unit and connect the loads as
shown in figure 3. Be sure to observe the polarity of the lenses.

3. Plug the handpiece into the MA-900 Hall effect unit.

4, Ensure the potentiometers on the hand-piece are set to zero.

5. Turn the current limit control on the Kepco units to maximum.

CAUTION: It is essential that steps 6 and 7 are followed in the correct order to ensure safe
operation!

6. Power on the MA-900 Hall effect unit.

7 Power on the Kepco units.

8. Adjust the controls on the hand-piece to set the desired current in the lenses.
9 Allow the system to warm-up for 30 minutes and re-adjust as necessary.

To power off the system:

1. Make a note of the settings of the controls of the hand-piece and the currents in each
channel for future reference.

2. Turn the controls on the hand-piece to zero.

CAUTION: It is essential that steps 3 and 4 be followed in the correct order to ensure safe
operation

3. Switch off the Kepco units.
4, Switch off the MA-900 unit.
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4. Specifications
4.1 General

The MA-900 magnetic lens power supply is designed to operate with a MARCO nuclear
microprobe system with type 2 lenses. The probe forming lens system consists of an MP2
Russian antisymmetric magnetic lens system or a high excitation quintuplet system of type 4
lenses.

The MA-900 power supply parameters are:

Two independent channels of power supply output.

Output: 0 — 90A, continuously adjustable by the coarse and fine control controls on the
hand-piece, at 0-6V

Stability: After the warm-up time, will maintain 1mm focus on any lens system with
excitation aberration coefficients less than 260nm/(mrad %).

4.2 Kepco JQE Units
The power supply parameters are (independent of the MA-900 stabilisation unit):
10 turn voltage control for exceptional resolution.
Analog output control by resistance: 1000W/Volt; or by a voltage delivering 0-1mA.
Digital listen only control using SN-series digital interfaces.
Current limited, front panel control (not programmable) 10%-105% lo max.

JQE can control current with an external current-sense resistor.
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Appendix 1: JQE General
Specifications

JQE GENERAL SPECIFICATIONS

SPECIFICATION RATINGDESCRIPTION CONDITION
INFUT
a-oVoltage 106-125, 240-280Y a-¢ Uzer selectable
Current See modd table Max load, 118V a-¢
Frequ ency 47-65Hz Hange
QUTPUT
d-c Cutput Series pass Transistaor

Type of stabilzer

Yoltage stabilizer

Current limited

Voltage

Oto 100%: of rating

Current

0to 10058 of rating

Adjustment range
for temp 0-71°C

Error sense

0.5V per load wire

Staticvoltage allowancs

lsolation voltage

SO0 d-cor peak

Cutput to ground

Leakage current

Cutput to ground

<5 mictoampereas

rms at 115V a-o

<50 microampereas

p-poat 115V a-o

Serias connaction S0 Max volage off ground

Farallel Autormatic Use current maode limiting

eshhmelion Current sharing Llzse master-slave connection
Redumdancy type External steering diodes

WP Met avalable

CONTROL

Ty pe Yoltage | Fixed input, variable gain

Current | Differential comparison
Yoltage Local | 10urn pracision rheostat

Reamaote analog

Hemeate digital

1000 ohms per wolt o
Oto Ama contral current

Uze SMNASHE interfacs

12 bit Listen-only

Current Local

Heameaote analog

Multiturn pot

Mot provided

Ses Series ATE models

Dynamics
Mormal (slow)

Fast mode

dvidt = I/C

See tabulated value of C
in the rmod el table

Mot provided

See Series ATE madels
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JOE MODEL TABLE

- QUTRLT OUTPLT M FE DWMCE LY. RIPLIT
hACICE L RARGE WOLTAE MODE U RENT bl ODE AMPS
VOIS | AMFS sERES R | SERES L) | sHnTR | sHmol® | assues
QUARTER-RACK
JOE 61 0h -6 0-10 SOy iuH S0 kL) SkuF 2.0
JOE 15-6M 15 i 125pL1 iuH S kL) 1kpF 21
JOE 25-4m 25 -4 S00pL) iuH 126kL1 TOOUF 2.2
JOE S5-3 36 -3 BOONLCY 1uH 185kL1 400uF 22
JOE &5-20 65 -2 1. 4 1uH 260k 220uF 23
JOE FE-1.5M 75 15 2. 8Ll 1uH S30kL 160pF 23
JOE 10010 0-100 -1 [=lygla] ZuH G00kKLL 110pF 21
HALF-RACK
JOE 6220 -6 022 14 0.5uH 23kt 5.8kuF 4.2
JOE 6450 -6 0-45 THLY 0.5uH 11 ki SkuF a0

JOE 15-12mM 15 12 Se]ve] 0. 5uH 42k 2. TkpF 4.0
JOE 15-260 15 25 SOpEL 0. 5uH 20 kL) 4. 8kpF 5.4
JOE 26-10M 0-25 10 126M5L 0. 8uH ] 2. dkuF 8.3
JOE 26-200 0-25 20 B3LL 0. 5uH 26 kL1 4.3kpF 10.8

JOE 36-dh -36 -5 2B 0.6uH (= Ta] 1. 4kpF 6.0
JOE G6-15M -36 15 120pEL 0.6uH 33 kL) 3. 6kpF 2.6
JOE 55-5h 55 -5 BE0MEL 1uH 100k0 ga0uF 5.0
JOE 55-10M -55 10 ZTauLl 1uH Gk 2 1kpF .0
JOE T5-3h -7a -3 1.26meL 1uH 165k aa0uF 4.0
JOE TE-dhi -7a -5 45 9EL 1uH B2 kLl 1.2kpF 10.0
JOE 100-2.80 | 0100 2.5 21kl 1uH 200kEd GOOUF 4.5
JOE 100-50 01 00 -5 1.25meL 1uH 100k GOOUF 5.4
JOE 150-91.60 | O-1580 1.5 Gkl 2uH S5 0kEL 440uF 4.6
JOE 150-3.60 | O-1580 3.5 2.2kl 2uH 140k 440uF 8.7
FULL-RACK

# JOE &2 00 -6 090 3. BUEL 0.5uH 3. Bkil 17.6kpF | 157
JOE 15-500 15 50 15p6 0. 5uH 10k 12kuF 16.6
JOE 25-400 25 40 S e 0. 5uH 12 .8k 14kuF 2.0
JOE 36-30M 0-36 =30 GlpLL 0. 8uH 16 kL 11 kuF 19.0
JOE 55-200 0-65 20 13EMEL 1uH 26 kL1 T.3kpF 158.0
JOE Th-15M 0-7a 15 250U 1pH 33kLL 4. 2kpF 15.0
JOE 100-10M -1 00 10 0. 62med 1uH ] 2.2kpF 17.0
JOE 150-7M =150 -7 1.1mel 2uH T2REL 1EpF 15.0

1} Fer deter mining dynamic impedance in wliage mode.
2% For deterrrining chynamnic imnpedance in curent mrode.
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JQE MECHANICAL SPECIFICATIONS

SPECIFICATION RATINGDESCRIPTION CONDITION
Input connection  |Detachable IEC type 3-wire (1) 14 and 1 rack size
Perrnarenthy wired & Full rack size
Cutput Fromt panal binding posts Models undar 154
connections Rear barrier strip 14 and 14 size
Hear comprassion studs Full rack size
Meters Two 118" vartical 3%, analog Front panel
Indicators M eon Filot
MWounting Usze BA 24 rack adapter 14 and %% size
(in std 19" racks) Maounting "ears” provid ed Full rack
Cooling Foresd air Exhaust to rear
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