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1. I nt roduct i on

The VFC 2504 is a dual hei ght WWE nmodul e contai ning ei ght channel s of Vol tage-to-
Frequency conversion el ectroni cs.

Inputs are differential, isolated fromWME ground and gai ns of X1, X10 and X100 are
avai l able. The input may optionally be junpered to a singl e-ended configuration.

The standard conversion gain is 10 volts = 1IM¥ (at X1 gain).

Both TTL and N Moutputs are available; the TTL outputs being suitable for input to
the Daresbury Scal er, type EC738.

2. Functional Description

Each channel has an input connector on the front panel, which is an isolated single-
pol e LEMD (si ze 00) socket. (ptionally, the unit nay be supplied wth two-pole
socket s.

The input signal is accepted fromthe connector with the core being the nmore
positive signal and the screen being the nore negative or return line.

The input stage is fundamentally differential, but nmay be junpered to be single-
ended (see bel ow).

The input device is an Instrumentation Anplifier and further junpers allowits gain
to be set to X10 or X100.

This anplifier converts the input signal into a | ow inpedance singl e-ended signal
for presentation to the voltage-to-frequency converter device, whichis a
synchronous converter, clocked at 2 M offering the hi ghest conversion accuracy
avai | abl e.

The output of this converter is a pul se 100 nanoseconds w de (pul se wi dth nay be
varied to special order), which is passed to a hi gh-speed | ogi c opto-coupl er.

The output of this opto-coupler is a TTL signal referred to VWWE ground, and standard
buffers then send this signal to the front panel TTL output connector, a 16-way
header, and via |l evel converters to single-pole LEMD (size 00) sockets as N M out put
si gnal s.

If the NMoutput channels are not in use, they can be disabled, and their power
di ssi pation avoi ded, by renoving junper JP41l. This is the standard configuration and
i s recommended.
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2.1 I nput Configurations - |solated PSUs

The power supply for the input and conversion section described above is floating
with respect to WE ground, but each set of input el ectronics does not have its own
separate power supply - the channel s share power supplies in pairs; thus channels 1
and 2, 3 and 4 etc. share common suppli es.

This means that al though the inputs float relative to WE ground, there is a limt
on the differential common node vol t age whi ch nay exi st between channel s in each
pair.

Each input line has a 1 MChmresistor connecting it to Anal ogue GCommon for that
channel pair, thus this Anal ogue Coomon will float to the average or nean of all
four signal voltages. The naxinumpernitted voltage on any input line relative to
that mean is +12 volts for guaranteed |inear operation.

Since the standard i nput connectors are single-pole LEM3s, which have the screen
(negative input side) connected to the body of the connector, clearly for safety
reasons the voltage on this side with respect to VWE or |ocal ground shoul d not
exceed a safe DC val ue of 50 volts or |ess.

The optional two-pole connectors woul d, of course, renove this restriction, except
that the potentially hazardous voltages would still be present on the PCB. This
woul d only be perm ssibl e under special circunstances, of course, but commn node
vol tages of up to + 500 volts woul d be allowed by the isolating power supply.
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3. Qperational Links and Adjustments

Each channel has its own set of junpers and triming potentioneters, clearly narked
on the PCB.

At manufacture, the junpers are set for Xl gain and presets are adjusted for 0-1 Mt
output fromO0-10 volt input.

3.1 Junper Sel ecti ons.

JUWPER FUNCTI ON a1 ar as a4 ab ab a7 aB
I nput S ngl e-ended JP1 JP2 JP3 JP4 JP5 JP6 JP7 JP8
I nput Gain X10 JP9 JP11 JP13 JP15 JP17 JP19 JP21 JP23
I nput Gai n X100 JP10 JP12 JP14 JP16 JP18 JP20 JP22 JP24

Gain Setting Tabl e.

Junpers fitted Gin
None X1
X10 IN X100 QJr X10
X10 QJT, X100 IN X100
X10 IN X100 IN Not al | owed.

Junper JP41 di sconnects —12 volt power fromthe NMoutput stages if they are not in
use. This is the reconmended configuration.

3.2 Preset Potentioneter Functions.

PRESET FUNCTI ON a1 ar as a4 ab ab a7 aB
Input Anp. QP CFfset VRL VR3 VRS VR VRO VRI1 WRI3 WRI5
Input Anp. I/ P Cffset VR2 VR4 VR6 VR VRIO VRI2 VR4 VRI6
VI F Converter Gain VRL7 VRI9 VR21 VR23 VRS VR27 VRO VR31
VI F Converter Cfset VRIS VR0 VWVR22 VR4 VR6 VR8 VR0 VR32

Note: The input instrunentation anplifiers have two offset trinmmng potentioneters,
one for the input stage and one for the output stage. In general, in high gain
applications, the input offset should be set first with the input shorted and X10
gain selected, then the output offset with X1 gain. This process shoul d be repeated
until no difference is seen at the output of the amplifier (at the test point) when
the gain is changed.
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3.3 Test Points

TEST PA NT FUNCTI ON cH a2 aB a4 ab a6 cHr aB
I nput Anp. QP Mnitor P1 P2 P3 P4 P5 P6 p7 P8
Note: Wien setting up the input instrunentation anplifiers, the output can be

noni tored using the test point indicated above and the appropriate anal ogue common,
whi ch can be found on the "non-input" side of the correspondi ng singl e-ended
selecting junper; that is for channel 1, use P1 and the 'supply' side of JP1, which
is anay fromthe front panel.

Further test points are fitted to pernit the input configuration to be changed by
isolating the i nput conmon connection of the instrunentation anplifier; these are
P9-P24 inclusive and are not intended to be used as standard.

4, Physi cal and H ectri cal

As nentioned above, the unit is a dual -hei ght VWE boar d.

It picks up only power fromthe VWMEbus, no signals are connected.

4.1 Power Requirenents: -

+5 VWlts at 0.5 anps

- 12 Wolts at 0.5 anps

4.2 Gonnector Pi nouts: -

4.2.1 Input LEMO Connectors:

Centre pin (core) +ve i nput

Qut er body (screen) -ve i nput

4.2.2 NMOQtput LEMD Connectors:

Centre pin (core) Qut put (negative goi ng pul se)

Qut er body (screen) GCommon ( WWE gr ound)
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4.2.3 TTL Qutput DL Header:

Signal Nane Fin Fin
TP

|
(€\\D) | 16 15 |
€\ D) | 14 13 |
G\D | 12 11 |
(€\\D} | 10 9 |
G\D | 8 7 |
(€\\ D) | 6 5 |
[€\\ D) | 4 3 |
€\ D) | 2 1 |

| |

BOTTAOM
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