TENNELEC

INSTRUCTION
MANUAL

TC 307

IIIIIIIIIIIIIIIIIIIIIIII



INSTRUCTION MANUAL

TC 307 LINEAR GATE



TC 307
TAELE OF CONTENTS

SECTI ON
1.0 | NTRODUCTION
2.0 SPECI FI CATI ONS
2.1 OIHER INFORMATION
3.0 CONTRGLS. . . . . . ..
3.1 FRONT- PANELCONTROLS
3.2 CIRCU T BOARD CONTROLS
3.3 REAR PANEL CONTROLS
4.0 CONNECTORS . . . . ..
4.1 FRONT PANEL CONNECTORS
4.2 REAR PANEL CONNECTCRS .
5.0 FIRST TIME OPERATION |
5. 1 INSTRUMENTS REQUI RED
5.2 CONTROL SETTI NGS
5.3 WAVEFORM OBSERVATI ONS, LOWLEVEL SI GNALS
5.4 WAVEFORM OBSERVATI ON, H GH LEVEL SI GNALS
5.5 WAVEFORM OBSERVATI ONS, SNl TCHI NG SPI KES
6.0 ADJUSTMENTS
6.1 PEDESTAL CONTROL . . . . . . . . . . . . ..
6.1.1 PEDESTAL ADJUSTMENT W TH SI GNAL- SOURCE
OFFSET CONTROL .

6. 1.2 PEDESTAL ADJUSTMENT, S| GNAL- SOURCE OFFSET
NOT ADJUSTABLE. . . . . . . . . . . .. .

6.2" | NTERNAL ADJUSTMENTS
7.0 CI RCU T OPERATION

7.1 INPUT STAGE . & v v ot oottt e e e o
7.2 GATE SWTCH

PAGE

[ S S TG HEY

© oo 4 o o o1 o1 o1 ol ol

11
11

11

12
12
15

15
16



1.0

INTRODUCTION

The TENNELEC TC 307 Linear Gate is a single-width NIM
designed to block ok pass a linear signal at the
command of an externally-applied gating pulse. The
gain is unity, noninverting.

The TC 307 is dc-coupled, allowing it to operate from
dc to high count rates without baseline shift. In the
normally open (N.O.) mode, it will pass 0-10V signals
of either polarity (dc, unipolar, bipolar, sinewave,
etc.) unless inhibited by an external gate pulse
(2 +1.3V)}. In the normaII?/ closed (N.C.) mode, it will
block signals of either polarity unless enabled by the
external gate pulse (2 +1.3V). Gating time is <15 ns.
The %ate trigger circuit remains in Its switghed state
for the duration of the externally-applied gate signal
and recovers within 15 ns after removal of that signal,
By agplying a train of gate pulses, a linear dc signal
may be chopped synchronously with the gate pulses.

An LED indicates the presence of output signals (pulse
or dc, either polarity) larger than 0.25V.

Front-panel connectors are duplicated on the rear,
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2.0 =PECI FI CATI ONS

Pul se
| npedance
el ow 11V
Above 11v

QUTPUT,
Coupl i ng
Polarity
Range
Qpen CGreceuit
Li near
Maxi mum
Term nated, in 50 ohns
Li near
MBI mum

Ingedance _
0 ohm setting
<1 ohmsetting

PEDESTAL (I nput term nated

In 50 ohns)
GATE SW TCHI NG TRANSI ENTS
Ampl i t ude

Wdth

0.99 + 0.02

DC
Ei t her
>10v

124V
+75v, 10%duty cycle

1950 ohnms + 1%
460 ohns

DC . . .
Same as input (noninverting)

>lov
+12v
>5V

+6V with output R set for 50 ohns
+12v with out put R set for <lohm

50 ohns +1%
<1 ohm

£5mv decaying to zero in 15us

<50 mv _
<20 ns full width at half nmax.



GATE | NPUT
Coupling
Pol ar it
Threshol d
Maxi mum | nput

DC

Pul se
steresis
dt h

| nput | npedance
Belompﬁv
Above 4V

PROPAGATI ON DELAY
Li near channel
Gate (0.1v overdrive)

FEEDTHROUGH
(Gate cl osed, zlov
uasi - gaussi an_ pul se,
us peaking time)

| NTEGRAL NONLI NEARI TY
0 to #lov, | k | oad,
quasi - gaussi an i nput
pul se, 2us peaking tine

RISETIME ( 10%= 90%
0 to tlov, | k | oad

OVERSHOOT

NO SE .

W deband, 50 ohm i nput
measured W t h Hewlett-
ackard 400 Series ac

vol tneter)

Qutput filtered with
qua5|-%au55|an shapi ng
network, 2us peaking
time

oC
Positive .
£ +1.3v,1.2v typical

+20V

+75v, 10%duty cycl e
0.4vtypical =~ =
CGate signal is initiated
when input exceeds the
threshold |l evel and re-
mains on until | nput
dlrdops 0.4v bel ow t hresh-
ol d.

1,000 ohns nom nal
1,300 ohnms nom na

30 ns typical
15 ns tygica

£5 mv

<0.05% referred to 1ov
full scale

<40 ns, 30 ns typica
<{2%

200uv rns typical

35uv t ypi cal
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TEMPERATURE CCEFFI CI ENT

Gin
Zero
SUPPLY VOLTAGE SENSITIVITY
Gain change
Zero shif .
+24v, -24V supplies
+12v, - 12V supplies

SI GNAL | NDI CATOR LED
Threshol d

OTHER | NFORVATI ON
POAER REQUI REMENTS

+24V.

+12V

-12v

- 24V
e

I INn
Netpp g

DI MENSI ONS

VWARRANTY

| NSTRUCTI ON  MANUAL

CONTROLS

ERONT- PANEL CONTROLS
PEDESTAL

Range
MODE

£100 ppMéOC, 0° to 50°
£100 uv/°c, 0° to 50°c
£0.01%/Volt

£0.5 mV/volt
16 mv/volt

+0.25Vt ypi cal

4.0 | Dbs. 2kg}
2.1 Ibs. (09 k

Standard single-width NM
1.35 " x 8.714") per TID
0893 (Rev).

One year

One provided wth each
I nstrument ordered

Mul titurn,
adj ust abl e

screwdriver

0to #0.25v nom nal

Z- 03| lon toggle swtch
N (( rrmlly open) and
N. C orma cl osed).
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CLRCUI T BOARD CONTROLS
N. O ZERO

N.c. ZERO

QUTPUT ZERO*
TBERM BAL

QUTPUT | MPEDANCE

REAR PANEL CONTROLS
CONNECTORS
ERONT PANEL CONNECTORS
GATE
| NPUT
REAR PANEL CONNECTORS

GATE

| NPUT

QUTPUT

*Serial nunbers above 209.

One-turn trinmer, screw-
driver adjustable’

9

turn tripmer screw-
dr ver adj ust abl e

One-turn trimer Screw
driver adjustable

One-turn  trimmer screw-
driver adjustable

2~position slide switch,
50 ohnms and <1 ohm

None

BNC (UG 1094/ U)
BNC (UG 1094/1)

BNC(UG1094/G&. Parallels
front-panel GATE connect or

BNC (0G1094/0), Parallels
front - panel [NPUT “connect or

BNC (vG1094/u) Paral l el s
front pane QUTPUT
connect or when QUTPUT
| MVEDANCE swWitch is in
the <1 ohm position,

Front and rear panei

QUTPUT connectors are
I sol at ed from each ot her
by independent 50 ohm +1%
resistors when the OUTPUT
| MVEDANCE swWitch is in
the 50 ohm position.



5.0

5.1

FI RST Tl ME_OPERATI ON
The foll ow n% test is a goodway for users to
e

famliarize thenselves with the operation of the
TC 307. The test results given below are typical.

| nstruments_Requi red
TC 307 LI NEAR GATE
RECTANGULAR PULSE GENERATOR Adj ustabl e anpli tude,

risletime 0.25us or |ess, output inpedance 100 ohns
or |ess.

ATTENUATOR BOX: | npedance to match pul se
generator.

OSCI LLOSCOPE: 5 MHz or greater bandw dth, del ayed
I nput, externally triggered sweep, dual trace.

SHAPI NG AMPLI FIER. Nucl ear pulse anplifier with
peaking time 0.25 us or greater.

TERM NATCR for the pul se generator.
COAXI AL CABLES: As needed.
N'M BIN or other power source.

Connect the systemas shown in Fig. 5-1 and turn it on.
Note the follow ng:

1. The TC 307 was shipped with internal
adj ustments accurately set for power suppl
voltages within 0.,1v of the nom nal values o
+24V, £12vV,

2. The OUTPUT | MPEDANCE switch was set to the 50
ohm position prior to shipnent.

3. The TC 307 will not be damaged by inserting
8<I removing it fromthe bin with the power



we o -’ : t 03CHLOSCOPE
.-—I-——.—-P-FO— g
—tt-$
—_—l —hi
Fig. 5-1 Setup_for observing operation of
the TC 307
5.2 Control Settings

Wth the test instruments listed bel ow, the follow ng
control settings should be made. Settings may require
modi fication if instruments other than those |isted
below are used.

OSCl LLOSCOPE TEKTRONI X 475 (200 mMrz B. W
Channel A 0.5v/Div, dc coupl ed
Channel B 0.05v/piv, dc coupl ed
Sweep 0.5 us/Div

Tc 307
MODE N. C.

SHAPI NG AMPLI FI ER TBNNELEC TC 205a
ggapl ng Const ant 025us, Uni pol ar

In
Coar se 10
Fi ne X0.6
Polarity +In, +Out

PULSE GENERATOR TEKTRONI X 114
Peri od 0.5 ms
W dt h 2.7 Us
Anpl i tude 0.9V or 1.5v. See text.

' ATTENUATOR Xl 00
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Waveform observations, Low-Level Signals

1.5 -

PULSE 1.0 +
GEN. ° '
(Volts) 0.5 -

o -~

TC 307
(mV) 50 1
o1

WSEC

Fig. 5-2. TC 307 and gate-f)ulse waveforms,
low-level signal.

In Fig. 5-2, a multiple exposure oscillogram is
displayed of he gate-pulse generator output and TC 307
output. The gate was in the N.C. mode.

With the pulse generator output at 1.5v (top waveform),
the gate is opened and transmits the 90 mV guasi-
gaussian pulse from the TC 205A amplifier. Note the
switching spike approximately 30 mv high at the instant
of gate closure (at 2.7 us). Another smaller and
narrower spike exists at the start of the P_ulse, but is
not large enough to be visible in the. tfigure. The
delay in the onset of the TC 205a output pulse is
inherent in the TC 205A. The pedestal control was
tweaked to align the baseline before and after gate

closure (at 2.7 us).

With the pulse generator output reduced to 0.9v, the
gate remains closed and no signal is transmitted. This
Is illustrated by the lowest line in the figure, which
was displaced (with the oscilloscope positioning
control) to distinguish it from the waveform above it.
The L.E.D. should not glow under the conditions of the
preceding test.
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Wavef orm Observation, Hi gh-Level Signals

Fig. 5-3 shows the feedthrough of a 10v signal. To
obtain the wavefornms, reset the controls as follows
(control settings other than those |isted remain
unchanged) :

OSCl LLOSCOPE
Channel B s5vDv
TC 307
MODE N. O
ATTENUATOR out
PULSE GENERATOR 1.0v
SHAPI NG_AMPLI FI ER _
Fine Gin Adj ust for 10.V output signe
1.5~
PULSE 1.0
GEN.
Volts) 0.5 4
[
TC 307 B
GATE CLOSED
Millivolte} o

. uste  leismecano

Fig. 5-3 TC 307 and gate-FuIse wavef or s,
hi gh-1evel signal.

In the figure, the center waveform (anplitude scal e at
the right) is that transmtted by the TC 307. The
upper nbst wavetormi s trat’ or “tne pulse generator.

|f the TC 307 MODE switch is set to N.C. and the
osci || oscope sensitivity increased to 10 mv/Div, the
| owest waveformresults. (The oscilloscope position
control was readjusted to separate the two | owest
waveforns). This shows the feedthrough of the 10v
pul se when the gate s closed. Note that the peak of
.the feedthrough signal is synchronized with that
pPrt|on of the 1nput signal which exhibits the greatest
sl ope.
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The L.E. D. should gl ow when the TC 307 is transmtting
the 10v signal, but not when thesignal transmssion is
bl ocked (gate N.C.}.

The waveform to the right of the 3 us mak iS a re-
sponse of the anplifier to the trailing-edge pulse-
generator transition and has no bearing on this test.

Wavef orm Cbservations, Sw tching Spikes

Di sconnect the anplifier fromthe TC 307 and term nate
its input with 50 ohms.

Change control settings as follows:

OSCl LLOSCOPE
Channel B 20 mv/Div
Sweep 0.05 us/Div
PULSE GENERATOR
W dth 0.2 us
Ampl it ude 1.5V
ATTENUATOR Xl 00

The upper waveformin Fig. 5-5 is that ofthe pul se
ge_nkerator and the lower is that of the swtching
spi kes.

1.5 4
PULSE 1.0
GEN.
(Volts) o 5
0 4
+ 20 -
TC 307 0
{mV} 7
-20 4
0 0.1 0.2 03 0.4
uSEC

Fig. 5-5. TC 307 swtching spikes.
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The delay between the gate-pulse transitions and the
spikes is due mainly to the ;])_ropagatlon delay (=30 ns)
of the linear circuits in the TC 307.

In the TC 307 used for this test, the pedestal was
about 2 mv high and caused a vertical shift of the
baseline between the leading-edge and trailing-edge
spikes. This pedestal was tuned out with the PEDESTAL
control prior to making the oscillogram.

ADJUSTMENTS
PEDESTAL Control

In normallpoff operation, when a ?ate enabling pulse
occurs, a transient baseline offset known as a
‘pedestal” may aﬂpear at the OUTPUT of the TC 307.
Linear signals” will ride on this pedestal, causing an
error in signal height equal to the pedestal height.
Thetpeijesta may be adjusted to zero using the PEDESTAL
control.

The PEDESTAL control (front panel) was_ intended to
compensate only for the dc offset in ‘the signal source,
and for this reason, the range is only #0.25v, Circuit
modification is re%uwed for a larger range and is
described in Sect. ‘8.7.

Pedestal Adjustment with Signal-Source Offset Control

If the signal source has an offset control, begin the
adjustment by replacing the signal source with a 50-ohm
terminator %connected, to the TC 307 INPUT). Connect a
dc millivolt meter or a dc-coupled oscilloscope to the
OUTPUT of the TC 307. With the gate signal removed (or
below threshold), trim the PEDESTAL control so that no
change in TC 307 output voltage occurs when the MODE
switch is fllpped. Note that the absolute voltage ma
be different from zero when this condition is attained.
If this offset is excessive for the intended
application, the internal offset controls must be
readjusted. See (Sect. 6.2)

Remove the terminator and reconnect the signal source.
Now trim itg off set control as described above as if it
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were the PEDESTAL adjustment. (If a meter is used for
this adjustment, no pulses mugt emerge from the signal
source because they will cause an error. The use of an
oscilloscope permits pulses to be present because the
baseline between pulses can be observed.)

Pedestal Adjustment, Signal Source Offset not
Adj]ustable

Connect a dc _millivolt meter or oscilloscope to the
ourpuT of the TC 307 and connect the signal source to
the INPUT. Do not gate the TC 307 and do not allow
pulses to issue from the signal source. Adjust the
PEDESTAL control so that no change in dc output level
occurs when the MODE switch is flipped.

If pulses cannot be turned off from the signal source,
use the oscilloscope as the dc indicator to allow
observation of the baseline between pulses. If the dc
offset from the signal source is large enough to be
outside the range of adjustment of the PEDESTAL control
(+0.25Vv), the range may be increased by an internal
modification. See Sect. 8.7.

Internal Adjustments

The internal adjustments are one-turn screwdriver-
adjustable trimmers for normally closed zero (N.C.
ZERO), normally open zero (N.O. ZERO{ OUTPUT ZERJ and
thermal balance (THERM BAL). The trimmers are mounted
on the circuit board. The left-side module cover plate
must be removed for access. The adjustments can be
made with the TC 307 mounted in a NIM bin if the TC 307
is inserted in the slot nearest the right side of the
bin and if the modules to the left of the TC 307 are
removed for access to the trimmers.

THERM BAL readjustment should never be required unless
the input integrated circuit is replaced. Even then,
readjustment may be unnecessary.

As in the TBERM BAL case, it is unlikely that the zero
adjustments will require changes. However, an offset
may result from power supply errors. The suppl
voltages should first be trimmed to within 0.1V o¥
their nominal values to confirm that TC 307
readjustment is necessary.

*Serial numbers above 209.
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In addition to the TC 307 and its power source, a
squar e-wave generator, an oscilloscope, and a 50 ohm
termnator wiTl be required.

Connect the system as shown in Fig.6-2.

1 soussewave samemaron . veser

— " ) OSCHLOSCOPE Y
ouT PUT )
[

= ERY.

LA

50 QMM TERMINATOR

Fig. 6-2 Test setup for adjustment of TC 307
I nternal controls.

Set controls as follows:

OSCl LLOSCOPE
Channel A 0.5v/piv dc coupl ed
Channel B 10 mv/piv dc coupl ed
sweep 1 ms/Div
Vert node CHOP
GENERATOR
Repetition rate 250 Hz
Anpl i tude 0.9V
Polarity +
TC 307
MODE N.C.

Trigger the oscilloscope sweep from Channel A(the
enerator channel) or directly fromthe generator.
th channel B di sconnected, (orits | NPUT sw tch set
to GROUND), adjust the oscilloscope positioning
controls to produce the waveforms shown in Fig. 6-3.
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CHAN A _
ZERO

CHAN B _
ZERO

Fig. 6-3 Waveforns for TC 307 setup

Reconnect the TC 307 OUTPUT to Channel B. Adjust the
N. Q. zero and/or the OUTPUT ZERO (the two adjustnents
are virtually interchangeable) on the circuit board to
zer o out put volts.

Switch the TC 307 MXDE to N. O and adjust the PEDESTAL
control forzero volts output. If the control is out of
range (which mayoccur if 1€l or |C2 are changed),
alter the relative adjustments of the N.O ZERO and
QUTPUT ZERO and start over.

Wth the PEDESTAL and N. O ZERO controls correctly set,
the trace will not movefrom zero when the TC 307 MODE
switch is flipped back and forth

| ncrease the generator output to 1.,5v, _causing the
TC 307 gate to operate. Adjust the N.C. ZERO tri mmer
so that the Channel B trace remains at zero for both
hal f-cycles ofthe square wave (the MODE switch setting
Is inmmaterial).

Next, adjust the THERM BAL trimrer so that the
POSI tive and negative transients atthe square-wave

ransitions are symmetrical. See Fig.6-4. Note that
changi ng the setting of the THERM BAL trinmmer will nove
the TC 307 baseline. After adjustingthetrimer for
symmetrical transients, readjust the NO and N C
2EROs, This conpletes the alignnent.
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15 -
PULSE 1.0 -
GEN.
(Voits) 0.5 - THERMAL
o - [T B _TRiM
+10 - — - p INCORRECT
TC 307 N N “ .
mv) O m -- .. CORRECT
-10 - [ - - - ‘ ; INCORRECT
| S D T O
1 I ] I R B ] | i 1 1
0 2 4 6 8
mSEC

Fig. 6-4 THERM BAL trimmer adjustment
CIRCUIT OPERATION
A circuit diagram is at the end of this manual. The

circuit is divided into four sections: Input Stage,
Gate Switch, Output Stage, and Counting Monitor.

Input Stage

The input group is built around an integrated dual
differential array {(I¢la and IcClb), Depending on the
state of the gate switch and the gate signal applied to
pins 3 and 11 (Test Points 17 and 18) of 1C€l1, one or
the other half of the array will be conducting and
will constitute the active input stage for the
remainder of the inverting operational amplifier Qi
through @5. In the absence of gate signal, 1Cla is
normally conducting.. The INPUT signal is routed
through the MODE switch either to 1cla (N.O. position)
or IC1b (N.C. position).

The input resistor is Rl IJ:qus_RS or R6, depending on
the position of the MODE switch. rR8 and R9 limit the
Ioop”g?_ln of the input group for stability against
oscillation.

The PEDESTAL bias is derived from RO and is injected
through R2 into the junction between Rl and R5(R6).
-The diode network Dpl-bD4 limits the input signal to
prevent any of the linear stages from saturating.
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The THERM BAL control is used to set the operating
voltage on the input IC transistors. Adjustable offset
voltages are injected into the bases of these same
transistors.

RI, R5 (R6) , and R10 (R11l) -determine the gain of the
input group. The gain is precisely 0.49 referred to a
signal source with a 50 ohm internal resistance.

QIl, @2, and Q4 are gigahertz transistors.

Gate Switch

This stage is a Schmitt trigger. The loading on Q6 and
Q7 was designed to give a symmetrical output such that
the avera%e voltage at pins 4 and 12 of ICl does not
change when the gate is triggered. This symmetry
minimizes gate transients. The switching ontage at
pins 4 and 12 is set by R58 and is just large enough to
cause complete current switching between ICla and IClb.

D23-D26 limit the switching voltage of Q6-Q7 and also
speeds up the’ transition.

D20-D22 protect Q6-Q7 from excessive input voltage.

Output Stage

This is an inverting op amp built around 1C2. D9, D10,
and D13 limit the base currents to Q12 and Q13 when the
output is short circuited.

IC3 and 1C4 are 15V regulators which limit at 100 mA
minimum; 200 mA typical. With the OUTPUT IMPEDANCE
switch in the 50 ohm position,, rated maximum output
will be obtained if one of the two outputs is loaded
with 50 ohms and may or may not be obtained if both
outputs are loaded, depending on the saturation level
of IC3 or IC4. If the switch is in the <1 OHM position
and either of the outputs is loaded with 50 ohms, a
maximum signal level of 5V can be obtained, and the
Eré%mmurlnCAfmay be 10v depending on the saturation level of
or :

Counting Monitor

This circuit consists of a pair of comparators 1C%a and
IC5b connected as a univibrator. 1Ic5a responds to
positive polarity signals and IC5b to negative. R92
and R94 set the threshold of 1¢5a, and D15 and D16 set
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the threshold of IC56. C52 and R95 determine the

recovery time (=1 ms) after triggering. Q13 and Qi4
are normally nonconducting. "When 1C€5 is in the
triggered state, Q13 and Q14 turn on, illuminating the
LED p19. R103 and C56 constitute a saturating
differentiator. For low count rates, the current into
the LED is high so that the presence of a single pulse
is visible. As the pulse rate increases, the average
current drops off to_maintain approximately constant
LED illumination. C54 is a filter to prevent LED pulse
current from appearing in the output signal;

OPERATING NOTES
Gate Control

The gate will remain in a switched state for the
durafion of a greater-than-1.3V gate signal. The
duration and time of occurence of the gate signal can
be controlled be/ a Delaoy and Gate Generator, such as a
TENNELEC TC 410A (0.1 to 110 us range for both delay
and duration).

Output Impedance

The output impedance may be set to 50 ohms 1% or to
less than 1 ohm by a slide switch which is mounted on
the circuit board. The switch is in the 50 ohm
position when shipped. Unless there is a particular
need for the <1 ohm output impedance, it is recommended
that the switch be kept in the 50 ohm position.

<1 ohm Operation

In the <1 ohm switch position, output loads on the
TC 307 of Ik produce at most a 0.1% drop in signal
height. However, except for very short connecting
cables, cable termination probabI?/ will be required to
avoid ringing. Critical cable lengths, unless
terminated, may cause oscillation.
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If the cable is terminated in 50 ohms, a 10V output
signal will require the output stage to feed 200 ma
into the termination. Because the voltage regulators
which supply the output stage are guaranteed for a
saturation level of only 100 ma, not all TC 307s will
furnish a 10v signal into a 50 ohm load, (However, the
TC 307 will not be damaged by such operations).

50-ohm Operation

In the 50 ohm position,, a 50 ohm #£1% resistor is
interposed between the output stage and the front panel
OUTPUT connector, and a separate 50 ohm #1% resistor is
interposed between the output stage and the rear panel
connector. The two output connectors are effectively
isolated. from each other by the low common resistance
of the output amplifier.

In the. 50 ohm position, cable termination should not be
required for output cable lengths up to or greater than
100 feet, and then only if signal risetime Is less than
approximately 0.2 usec. Termination will halve the
signal height.

With an internal impedance of 50 ohms, Ik loading will
cause signal attenuation of 5%. If two instruments
with the same input resistance are driven from a
TC 307, signal loss can be halved by driving one from
the front-panel output connector and the other from the
rear, but this arrangement usually is unnecessary.

If the output is loaded with 50 ohms (terminated cable
in the 50-ohm output impedance setting), the signal
will be halved. Linearity will not be affected up to
5V output in this instance if only one output connector
is loaded, but if both connectors are loaded with 50
ohms, the unit may not be able to drive the outputs to
full voltage.

Placement in a System

The usual placement of a linear gate in a pulse height
measurement system is between the output of the shaping
amplifier ‘and the following pulse height discriminator
or multichannel analyzer. 1In situations where there is
a high background of unwanted pulses and the desired
Pulses are of relatively low rate and are time
correlated with the gating signal, it is tempting to
place the gate between the preamplifier and shaping
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amplifier (keeping the gate in the normally closed
mode) in an_attempt to reduce pileup in the shaping
amplifier.  This is not a recommended arrangement for
the following reasons:

1.  Preamplifiers usually have a decay time which is
many times that of the pulse width existing in the
shaping amplifier. The result is that even at moderate
count rates, the Preampllfler output rarely has an
opportunity to fully recover between pulses.” 1f the
gate is opened for a desired pulse, the instantaneous
preamplifier output voltage will constitute a pedestal
which is suf)erlmposed on the desired pulse. This
pedestal will vary in amplitude and polarity from
instant to instant, making for a very noisy
measurement.

2. To avoid the preceding problem, the user may be
tempted to reduce the decay time of the_1preampl_|f|er,
in effect placing the system's first differentiator
there. This arrangement is undesirable for these
reasons:

2a. Moving the first differentiator to the
preamplifier can quadruple the system noise level.

2b. Superimposed on the preceding noise will be an
added component which results from a gating operation
In the part of the system’ which precedes the low pass
portion of the shaping network.

2c. The equivalent input noise of the TC 307 is 3X to
7X greater than that of the usual shaping amplifier.
This does not affect the system performance when the
gate follows the main amplifier, but it may if the gate *
precedes it,

2d. The dc output stability of preamplifiers is poor.
A changing dc level will result in a changing pedestal

in the gate, further adding to the measured noise

level.
AC vs DC Coupling

A linear gate should never be ac coupled ﬂc_apaciti\_/ely
coupled) to an amplifier because baseline shifts
directly proportional to the count rate will occur.
‘Any change in baseline will appear in the gate as a
pedestal.
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If the output of the gate is ac coupled to a following
instrument, a baseline shift proportional to count rate
also will occur unless the following instrument
contains a baseline restorer.

Increasing the Range of the PEDESTAL Control

The range of the PEDESTAL control can be approximately
doubled (from +0.25Vv to #0.5V) by shunting R2 with a
20-kilohm resistor. For a further iIncreaSe In range,
the 50k PEDESTAL control should be replaced with a 10k,
2-watt unit and R2 further reduced. If R2 is reduced
to 2 kilohms, the rangie will be increased to #3v.
However, this change will also reduce the gain of the
¢ 307 to a_ value which varies from 0.92 with the
control at its m!dran%e setting to 0.84 with the
control at one of its end settings.

SHIPPING DAMAGE

tpon receipt of the instrument, examine it for shipping

amage. Damage claims should be filed with the
carrier. The claims agent should receive a full
report: a copy of that report should be sent to
TENNELEC, Inc.;, P.O. Box 2560, Oak Ridge, Tennessee
37830-2560. The model number and serial number of the
instrument must be included in the report. any
remedial action taken by TENNELEC, Inc., will be based
on the information contained in this report.

SERVICING

In the event of a comﬁonent failure, replacement may he
done in the field or the instrument may he returned to
our plant for repair, There will be no charge for
repairs that fall within the warranty.

WARRANTY

In connection with TENNELEC's warranty (inside front
cover), TENNELEC suggests that if a fault develops, the
customer should immediately notify the TENNELEC
Customer Service Manager. He may be able to_prescribe
repairs and send replacement parts which will enable
You to get the instrument operating sooner and at less
expense than if you returned it.




