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Introduction.

This Tech Note summarizes the development of the electronics required to produce usable
signals from the EPM. Figure 1 shows a diagram of the functional blocks and their inter-
connection. All of the blocks shown in the figure represent individual modules constructed to
fit the single and dual width NIM formats. The EPM electronics package is a stand-alone crate
requiring only the usual 60 Hz line voltage for power.

The Bertan Adjustable High Voltage Supply (Model 375P) is used to provide the EPM
with an adjustable DC bias of several hundred volts. The Bertan supply requires a +12 VDC
input for operation, so an in-house designed AC-DC power supply has been used. The EPM
output is a current from two individual plates, and each acts as a current source. Since the
monitoring and display devices used are voltage oriented, the capability to convert the output
current to usable voltage levels has been included. The current-to-voltage conversion is
performed by the High Gain I-V Amp (D36-E164)!. Because of ground loop problems, the am-
plifier output is buffered by an isolated driver. Each driver provides two outputs, each with 100
mA drive capability. Additionally, the amplifiers and drivers are powered by in-house designed
isolated DC supplies. The isolation of the DC power completes the three-port isolation necessary
to guard against corrupting the EPM signals with noise produced by ground loops. A detailed
discussion of the hardware follows below.

EPM Bias Voltage.

The bias voltage output by the Bertan DC Power Supply is brought to the EPM via a red
RG-59 coaxial cable. At the EPM, the high voltage input coax shield is broken with a phenolic
feedthru. This breaks the ground loop caused by the signal cable shields, high voltage shield,
EPM case and chassis grounds.
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EPM Signal Conditioning.

The EPM signal outputs are brought back to the processing electronics crate via Andrews'
Corporation 1/4" superflex cables (FSJ50-1). These cables were used because the solid shield
offers the two main benefits of very low shield impedance and high shielding effectiveness. Both
of these characteristics are superior to the braided shield or foil shield cables usually employed
in this type of application.

The output currents of the EPM are converted to voltages by the Booster High Gain I-V
Amp. Briefly, the amplifier has selectable gains over the range of 100 kohm to 2 Gohm and a
bandwidth of > 10 KHz. In addition it has an auto-zero feature that re-acquires the zero
baseline every AGS cycle. The baseline correction is triggered by the AGS T, signal. The EPM
electronics receives the trigger from an isolated multiplexer. The isolation of this port insures
the possibility of ground loop contamination is minimized.

The inputs are processed such that they are isolated from the local chassis and rack
grounds to prevent ground loops. Only the beam pipe is used as the return path and ground
reference. Thus the EPM DC Power Supplies were designed to provide the DC power required
for the amplifier and drivers as well as the necessary isolation from the rack grounds.

Analog Signal Isolation Buffer.

This device provides a 1:2 fanout/buffer function. But in addition to the buffering, the
outputs are isolated from the inputs. Therefore systems monitoring the EPM can be located in
any remote grounding system without corrupting the local instrumentation grounds. Further en-
hancing the flexibility of the system is the provision for the fanout of two independent outputs.
Each output channel is completely isolated from the other for both power and drive circuitry.
Therefore two completely independent loads may be connected to each EPM channel. Finally,
the drivers were designed to drive 93 ohm cables by providing > 100 mA of output drive for
each output. However, to preserve the maximum signal swing of > + 12 V and unity gain for
the module, a high impedance load is recommended. If a high impedance load is impractical,
the internal back terminator can be removed. The paragraph below details the design of the
module.

The module design is shown in Fig. 2. The input is terminated by a 93 ohm resistor and
the AD707 is used as a high impedance voltage follower/buffer. The output is split into two
channels. The Burr-Brown ISO100s are used as the input-output isolation device. The gain for
the isolation unit is set at unity. In this configuration a 3 pF feedback capacitor is required to
avoid excessive gain peaking in the feedback response of the device. To reduce loading on the
ISO100 outputs and provide the necessary cable drive, the output amplifiers are the traditional
current-boosted opamp circuit. The 91 ohm resistor shown in the output stage is for back ter-
minating a transmission line.



L

e L
LR

ANOLYEOWY Y ywrmo |l YN HIAVHEOOWS

S

QIO FRIANBNLO BRI NS OGNV BIMO 4% W BuY
EIINAZ0 OL ISOTD IO 0L TuY SJ4vD BEVLLE T
HiM HIGIA FOmie 30 04 81 oWYD T

"

> AINI0S B AVM S31 TW ‘g
“OWYOSE JML MO SOMED JLVEYLIE (D) ITwel Duv JuBML G0

S3L1LON

‘_.,..uu\.. .

(L]
LT
i (I B -

i ._ﬂ 001 0SI
L] ]

=

"
1

"

"

"

"

: =

L i
=,

.

s
o

.-
g

e

3

gzzc 89

UNT 918

LLY

OF Mid WY wiw

«
- =
v »

»

g g

8z22<s 88
-

<F W)

B N4 WY MiN

nﬂ.\

SISSYHD 01

= B |
i

1]

(= =)
on

emmh .
-
-

i

. .



The power for the output circuitry is supplied by Burr-Brown 722B DC/DC converters,
and the outputs of the converters are paralleled to increase the available current from the supply
to 128 mA (nom) per output. The 722's were used because the switching frequency of 1 MHz
is well beyond the passband of the ISO100s passband (60 KHz). Lower frequency switching
supplies were tested in this circuit, but the supply ripple from the switchers appears on the
output. This is because above a few kilohertz the ISO100s have very little power supply
rejection capability.

EPM DC Power Supplies.

This design is an AC/DC converter, based on the Calex AC/DC supplies. In the + 15V
supply the Calex units have been paralleled to increase the available load current. The provision
for optional output regulators has been included. At this time only the non-isolated + 12 V
output supply is regulated. Additionally, each power supply unit has a front panel fuse to limit
potentially damaging fault currents, and LEDs to indicate the condition of the outputs. Also,
there are front panel test points so that the output voltages can be monitored. Finally, there is
the capability to internally jumper the isolated power commons to the chassis ground, which is
useful in bench tests.
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