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sEcTroN I

SPECIFICATIONS

FREQUENCY a)

b)

c)

1 Hz to 50 MHz in 8 ranges, continuously adjustable.
External trigger, 0 Hz to 50 MHz.
Single cycle by front panel pushbutton.

DELAY Less than 25 ns to 1 s in 9 ranges, continuously adjustable.

WIDTH Less than 20 ns to 1 s in I ranges, continuously adjustabte.

POSITTVE OUTPUT a) Normal or complement; switch selectable.
b) A,mplitude: 500 mV to 5 V continuously adjustable into

50 S} (TTL logic).
c) Rise and fall times: 5 ns.

NEGATIVE OUTPUT a) Amplitude: fixed -0.8 V pulse
-1. 5 V with base line offset of
logic); switch selectable.

b) Rise and fall times: 3.5 ns.

(MM togic) into 50 O, or
-0.5 V into 50 Çl (ECL

. continued
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- SPECIFICATIONS -

DUTY FACTOR Greater than 5070 each output; in complementary pulse mode,
duty factors larger than 9070 may be attained.

TRIGGER OUT Positive 1.1V square wave into 50 O.

EXTERNAL TRIGGER Requires positive 1 V, with rate of rise greater than 3 V / W.

WAVEFORM DISTORTION Less than 570 at full amplitude.

EXTERNAL GATE Synchronous or asynchronousl switch selectable. Requires
a positive 1.5 V signal.

SINGLE/DOUBLE PULSE Switch" selectable, minimum doubie pulse spacing of 20 ns.
Pulse separation'set by delay controls.

JITTER Repetition rate, clelay, or width, 0. 17o +50 ps.

MECHAMCAL Double width AEC module, 2.70" wide by 8. ?0" high in
accordance with TID-20893 (Rev. 3).

WEIGHT 3-l/2 lbs, net; 7 lbs, shipping.

POWER REQUIREMENTS a) +12 V at 380 mA, -L2 V at 100 mA, OR

b) +12 V at 80 mA, -L2 V at 100 mA, +6 V at 300 mA;

Selectable internally. Easily changed by removing side cover
and throwing stide switch into either position.
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SECTION 2

OPERATING INFORMATION

2.1 INTRODUCTION

To aid in the understanding of the capabilities
of the Model 8010 Pulse Generator, this section
describes the operation of the controls and

connectors present on the Model B010. This
instrument conforms electrically and mechan-
ically to specifications for NIM (nuclear in-
strument modules) per AEC report TID-20893,
Rev. 3.

I

2.2 FUNCTION OF CONTROLS
& CONN ECTORS

2.2,T POWER CONNECTOR

Power is applied to the Model 8010 through this
connector. Pin 34 is ground. Pin 16 is +12 V.
Pin 1? is -12 V. Pin 10 is +6 V.

2.2.2 POWER SELECT

The Model 8010 may be operated from either
+12 Y or +12 V and +6 V supplies. With only
+12 V supplies, the power requirements are
380 mA for +12 V and 100 mA for -12 V. rvvith

xLZV and +6 V supplies, the requirements are:
80 mA for +12 V, 100 mA for -12 V, and

300 mA for +6 V. The selection of this power

option is accomplished by a s I id e switch
mounted on the pc board. In order to operate
this slide switch, the right - hand side cover
must be removed.

2.2.3 FREQUENCY

This concentric switch and potentiometer com-
bination provides the putse repetition rate con-
troi. The switch selects one of eight internally
generated repetition rate ranges or an F.)/iT/
S. C. range. With a vernier frequency control

mounted concentrically to the range control, a

continuous adjustment of the internal rep rate
frequency from 1 Hz to 50 MHz is provided. In
the E X T / S. C. range, only an EXTERNAL
TRIGGER or the SINGLE CYCLE pushbutton
wiII initiate a pulse cycle.

2.2.4 EXTERNAL TRIGGER AND, SINGLE CYCLE

With the FREQ switch in the EXT/S. C. posi-
tion, an EXTERNAL TRIGGE R signal or
SINGLE CYCLE pushbutton wilt start a pulse
cycle. A single pulse cycle is initiated by the
depression of the SINGLE CYCLE pushbutton
on the front panel.

The Model 8010 can be externally triggered
from 0 Hz to 50 MHz via signals at the EXT
TRIG connector. Signals should be at ieast
+1V, with a rate of rise less than 3 Y / ps. The
input impedance at the EXT TRIG connector
is 50 O.

2. 2. 5 GATE -SYNC HRONOUS/ASYNC HRONOUS

With proper signals into the EXT GATE con-
nector, output and trigger signals can be gated

on and off. A low level or short circuit at the

EXT GATE connector results in no output or
trigger pulses present at their respective con-
nectors. An open circuit or a signal greater
than +1.5 V at the EXT GATE connector results
in the proper trigger and output pulses at their
respective connectors.

The SYNC/ASYNC toggle determines whether
the gated outputs and triggers will be synchro-
nized with the gating waveform. In the SYNC

mode, the internal clock is enabled by the
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- OPERATING INFORMATION -

gating signal. The output pulse train begins
with the gate signal. For fixed width gate sig-
ruals, a constant number of outputs will be gated
on for a given internal frequency.

hr ASYNC mode, the internal clock free runs
and the signals from the clock are gated. Thus,
the beginning of the gate may occur before,
during, or aJter the occurrence of an output
pulse.

Gate signals will gate SINGLE CYCLE, iqternal
FREQUENCY, and EXTERNAL TRIGGEh sig-
nals. The gate will operate in ASyNC mode on
any of these trigger sources. In SyNC mode,
the gate will operate on SINGLE CYCLE or
internal FREQUENCY signals.

2.2.6 TRIG OUT

This connector provides a trigger signal to
which pulse delays are referenced. The b07o
point of the positive sloped edge is the zero
delay point. The trigger level is about +1 V
into 50 Q. The TRIGGER OUT circuitry is a
current source of about 20 mA that will sat-
urate into high impedances at a level of about
+4. 5 V. A 50 Ç2 load should be used when work-
ing with narrow delays. With an internal clock,
the output is a square wave. In the EXT/S. C.
mode, if an EXTERNAL TRIGGER is applied,
the TRIGGER OUT follows the EXTERNAL
TRIGGER width; if the S. C. pushbutton is
pressed, the TRIGGER OUT is 70 ns wide.

2.2.7 DELAY

This concentric switchr/potentiometer control
determines the delay between the leading edge
of the trigger signal and the leading edge of the
output pulse. Together with the nine coarse

ranges, the vernier control provides for con-
tinuous adjustment of delays from 2b ns to 1 s.

2.2.8 WIDTH

This concentric switch/potentiometer combina-
tion controls the width of both output pulses.
The output pulse begins at the end of the delay
time and ends a-fter a time determined by the
WIDTH controls. The nine coarse ranges, to-
gether with the vernier, control, provide for a
continuous width adjustment from 20 ns to 1 s.

2.2.9 STNGLE PULSE/OOUeLn PULSE

The S. P. /D.P. toggle switch selects single
pulse or double pulse operation. In the SINGLE
PULSE mode, the output pulse starts a-fter the
DELAY time and lasts for a duration deter-
mined by the WIDTH controls.

In the DOUBLE PULSE mode, two pulses oc-
cur: one starts at essentially zero delay (at
the positive slope of the trigger signal) and
lasts for a duration set by the WIDTH controls;
the other pulse occurs a-fter the rletay time for
a duration set by the WIDTH controls. In the
DOUBLE PULSE mode, the spacing between
the two pulses is determined by the DELAy
setting, and the width of both pulses is deter-
mined by the WIDTH controls. In the DOUBLE
PULSE mode, both the width and the delay
should be at least 20 ns for proper operation.

2.2.70 NEG OUT

'Ihe .8 V/L.5 V toggle switch allows the selec-
tion of one of two forms of negative outputs.
With the toggle switch at .8 V, a fixed -0. B V
pulse into 50Q from a 0V base line is selectec!.
This is the standard fast NIM togic.
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- OPERATING INFORMATION .

With the toggle switch in the 1.5 V position,
E C L compatlble logic levels into 50 O are
available. The base line is -0.5 V, and the
pulse top is -1.5 V.

2.2.Lt POS OUT

The positive output connector and controls pro-
vide an adjustable positive output level with
NORMAL or COMPLEMENTARY pulse oper-
ation. An AMPLITUDE control allows the pulse

top level to vary from +0.5 V to +5 V. The

AMPLITUDE control is an attenuator that

should operate into 50O in order to provide the
10:1 amplitude control.

A NORM/COMPL toggle switch provides either
NORMAL or COMPLEMENTARY pulse oper-
ation. In the NORMAL pulse mode, the output
pulse is at a high level for the duration of the
pulse width and has a base line of about 0 V. In
the COMPLEMENTARY mode, the pulse is
near 0 V for the duration of the pulse width and

at the adjustable high level at all other times.
In the COMPLEMENTARY mode, duty factors
larger tlwn 907o can be obtained.
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SECTION 3

THEORY OF OPERATION

3.I INTRODUCTION
This section of the manual contains the de-
scription of the circuitry in the Model 8010

Pulse Generator. A complete block diagram,
located in Section 5 of this manual, shows the

overall relationships of the various circuits.
A description of the block diagram is given

below in paragraph 3.2. Detailed circuit de-
scription is given later in paragraph 3.3.

3.2.3 FREQIIENCY AMPLIFIER

The Frequency Amplifier acts as an amplifier
for signals from the Frequency Oscillator and

accepts signals from the External Trigger
BuJfer. The signals from the Frequency Os-
cillator and the External Trigger Buffer are
OR'ed at the Frequency Amplifier and pre-
sented to the Trigger Amplifier. In the ASYN-
CHRONOUS GATE mode, a gate input allows
signals to leave the Frequency Amplilier.

3.2.4 GATE BUFFER

The Gate Buffer amplifies the signals from the
EXT GATE connector and presents them to
either the Frequency Oscillator or the Fre-
quency Amplifier. The SYNC/ASYNC toggle
switch determines whether the Frequency Am-
plifier or the Frequency Oscillator receives
the signal from the Gate BuJfer. A gate signal
into either the Frequency Oscillator or Fre-
quency Amplifier allows signals to leave that
particular block.

3.2.5 EXTERNAL TRIGGER BUFFER

The External Trigger Buffer amplifies signals
from the EXT TRIG connector and transmits
the signal to the Frequency Amplifier.

3.2.6 TRIGGER AMPLIFIER

The Trigger Amplifier amplifies the signal
from the Frequency Amplifier and presents it
at the TRIG OUT connector. Another output
from the Trigger Amplifier triggers the Delay
One-Shot.

tr

3.2 BLOCK DIAGRAM

3.2.1 GENERAL

The timing relationships of the Model 8010 are
cletermined by the trigger sources, a delay
one - shot and a width one - shot. A trigger
source, which may be the internal frequency
oscillator, an external trigger, or thé single
cycle pushbutton, triggers the delay one-shot.
After the delay has been completed, the width
one-shot period starts to mark the beginning of
the pulse; the end of the width one-shot period
marks the end of the pulse. The output from
the width one-shot is amplified by positive and

negative amplifiers and presented at the re-
spective output connectors.

3.2.2 FREQUENCY OiSCILLATOR

The Frequency Oscillator provides the internal
clock pulses that initiate pulse cycles. The

frequency range and vernier controls deter-
mine the frequency of this internal clock. In
the EXT/S. C. range, the Frequency Oscillator
is disabled and acts as an amplilier for pulses

from the SINGLE CYCLE pushbutton. In the
SYNCHRONOUS GATE mode, the Frequency
Oscillator is enabled by the gate signals.
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- THEORY OF OPERATION -

3.2.7 DELAY ONE-SHOT

The Delay One-Shot is a monostable multivi-
brator whose one-shot period is controlled by

the DELAY range and vernier controls. The

Delay One-Shot is triggered by the Trigger
Amplifier to start the delay cycle. At the end

of the Delay One-Shot period, the Double Pulse
Circuitry is triggered.

3.2. B DOUBLE PULSE CIRC{JITRY

The Double Pulse Circuitry provides the trig-
gering' for the Width One-Shot. The D. P. /S. P.
toggle switch determines whether a signal
marking the end of the Delay One-Shot period
or signals marking both the beginning and end

of the Delay One-Shot period are sent to the

Width One-Shot.

3.2.9 WIDTH ONE.SHOT

The Width One-Shot is a monostable multivi-
brator whose one-shot period determines the

WIDTH of the output pulse., The WIDTH range

anci vernier controls cietermine the length of
the one-shot perioci. The output of the Width
One-Shot then enters the Output Driver.

3.2.10 OUTPUT DRIVER

The Output Driver amplifies the signal from
the Width One-Shot to drive both the Positive
and Negative Amplifiers. This acts as a buJfer

stage between the Width One-Shot and the out-
put amplifiers.

3.2.1I NEGATIVE AMPLIFIER

The output from the Output Driver is amplified
by the negative amplifier, and the signal is
presented at the NEG OUT connector. The

.8V / 1.5 V toggle selects whether the output
levels will be NIM or ECL levels.

3.2.12 POSITIVE AMPLIFIER

The Positive Amplifier amplifies the signal

from the Output Driver and presents a fixed
amplitude signal to the Amplitude Control.
The NORM / COwpl, toggle switch determines
whether the normal positive pulse signal or the

complementary positive pulse signal enters the

Amplitude Control.

3.2.13 AMPLITUDE CONTROL

The Amplitude Control attenuates the signal
from the Positive Amplifier. This attenuator
is designed to work into 50 Ç) and presents a

pulse at the POS OUT connector.

3.3 CTRCUTï DESCRtPTTON

(Refer to Schematic 8010-1 in Section 5. )

3.3.1 FREQUENCY OSCILLATOR

IC1, a dual four-input ECL clock driver, forms
an astable multivibrator that is the Frequency

Oscillator. The multivibrator period is deter-
mined by a range capacitor and the position of
fine frequency potentiometer, R5. The output

of the multivibrator at Pin 13 of ICl is sent to

the Frequency Ampiifier. Note that the ECL

supplies are +5.2 V and ground. The positive
supply level is established by the drop across
R56 from the +6 V supply.

To understand the operation of the Frequency

Oscillator, assume that Pin 6 has just gone

high. This will cause Pin 8 to go low, forcing
Pin 5 of ICl lower. The voltage across the

range capacitor cannot change instantaneously

when Pin 8 of IC1 goes low. Pin 6 of ICl is

high and the range capacitor will charge posi-
tively through R2, R3 and R5. When Pin 5 is
sufficiently positive to cause Pin 6 to go low,

Pin B wiII go high causing Pin 5 to move even

higher. The range capacitor now discharges
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- THEORY OF OPERATION -

negatively through R5. When Pin 5 is suffi-
ciently low, Pin 6 will move high, and thus we
begin another clock cycle.

In the EXT/S. C. range position, Pin 1 of ICl is
connected to Pin 3 of ICl via R6. This connec-
tion forces the gates of ICl into a stable state
that is changed only during depression of the
SINGLE CYCLE pushbutton. The stable state
occurs as the high level at Pin 1 is fed back to
Pin 3. This keeps the level at Pin t high until
the SINGLE CYCLE pushbutton is depressed to
force Pin 3 low. In the stable state Pin 6 is
Iow, keeping Pin 8 high and Pin 13 loiv. Pin 5

is low since Pin 6 is low and no current can

flow through feedback resistors R2, R3, and

R5. When the SINGLE CYCLE pushbutton is
depressed, Pin 3 is momentarily shorted to
ground through Cl and Pin 6 is moved posi-
tively. This results in a momentarily positive
pulse that is transmitted to the Frequency Am-
piifier. Pin 8 ,moves loui to switch Pin 5 to a
Iow level. Pin 5 starts to move positively as

C3 is charged through R2, R3 and R5 from
Pin 6. The gates revert back to their stable
state. C1, which received some of the charge

from C9 during depressing of the SINGLE
CYCLE pushbutton, 

. 
now discharges through

Rl, and the gates are ready Jor another single
cycle.

With Pin 10 of IC1 low, the Frequency Oscil-
Iator operates properly as a single cycle am-
plifier or an astable multivibrator. The low
level at Pin 10 has no control on the outputs at
Pin 13 and Pin 8.

However, if Pin 10 were high, ICl would cease

to function as an astable multivibrator or a

single cycle amplifier because Pin 13 would
always be high and Pin B always low. We shall
Iater see that the Gate Buffer, in SYNCHRO-
NOUS mode, starts and stops the operation of
the Frequency Oscillator at Pin 10.

3.3.2 FREQUENCY AMPLIFIER,
GATE BUFFER, AND
EXTERNAL TRIGGER BUFFER

There are three inputs into the Frequency Am-
plifier, one of the ECL gates in IC2. The inputs
come from the Frequency Oscillator, the Ex-
ternal Trigger Buffer, and the Gate Buffer.
With the signals from the External Trigger
Buffer and the Gate Buffer both low, the output
of the Frequency Amplifier at Pins 6 and 1 are
controlled by the Frequency Oscillator.

In the EXT/S. C. range, Pin 2 of IC2 is held at
a high level by Pin 1 of IC1 via RB. With a low
level or open circuit at the EXT TRIG con-
nector, Q4, part of the External Trigger Buf-
fer, remains off. D4 clamps the emitter of Q4
at approximately 300 mV below ground, and an

open circuit or low level at the EXT TRIG con-
nector is not sufficient to turn on Q4. Hence,
Pin 2 of IC2 remains at a high level, keeping
Pin 1 of IC2 high and Pin 6 of IC2 low. 'When a
positive-going waveform turns on Q4, Pin 2 of
IC2 will move low causing Pin 6 to move high
and Pin 1 to move low. This state continues as

Iong as the input signal keeps Q4 on. This out-
put is transmitted to the Trigger Amplifier.

The Frequency Amplifier supplies signals to
the Trigger Amplifier only when Pin 5 of IC2
is low. Pin 5 receives the signal from the Gate

Buffer. In the ASYNC gate mode, if Pin 5 were
high, fhe inputs at Pins 3 and 2 of. ICZ have no

effect on the outputs at Pins 6 and 1,'and no

signals are transmitted to the Trigger Am-
plifier.

With a high level or open circuit at the EXT
GATE connector, Q3, the Gate BuJfer is sat-
urated resulting in a low level at its collector.
This low level is transmitted via the SYNC/
ASYNC toggle switch to either the Frequency

Oscillator or the Frequency Amplifier. In both

Model 8010 Page 3-3



. THEORY OF OPERATION -

cases the low level allows the Frequency Os-
cillator or the Frequency Amplifier to operate
properly. If a low level is present at the EXT
GATE collnector, Dl conducts most of the cur-
rent from R10 to keep Q3 off. This results in
a high level At the collector of Q3 to disable
either the Frequency Oscillator or the Fre-
quency Amplifier. D2 clamps the emitter of Q3

at a diode drop below ground.

3.3.3 TRIGGER AMPLIFIER 
,j

When Pin 6 of IC2 moves high and Pin 1 of \C2
moves low, the Trigger Amplifier, Q5 and Q6,
triggers the Delay One-Shot and presents a

signal at the TRIG OUT connector. Q5 and Q6

is an emitter-coupled current mode pair. With
Pin 1 of IC2 moving low and Pin 6 of IC2
moving high, Q5 is turned off and Q6 turned on.

This results in a positive-going pulse at the
collectbr of Q0 and a negative-going pulse at
the collector of Q5. The transitions at the col-
Iector of Q5 are differentiated by Ll and R22
with onlf the negative spikes being transmitted
by D8. Note that, in order to effect the re-
quired transitions at the inputs of the Trigger
Amplifier, the Singie Cycle circuit must re-
cover to its stable state.

3.3.4 DELAY ONE.SHOT

The Delay One-Shot is comprised of QB and Q?.
The stable state is with both Q7 and QB on,

each supplying base current to the other. The

negative-going pulse from the Trigger Ampti-
fier to the base of QB will turn QB off. As Q8

turns off, Qi will turn off, increasing the turn-
off rate for Q8. The base of Q7 is now at a
level determined by R61, the Delay vernier
control. When one of the range capacitors,
C12 through C19, charges sufficiently positive
through R24 such that the emitter of Q? is ap-
proximately one diode drop above its base, Q?

will start to turn on. This turns on Q8, which
in turn turns Q? on harder, and the one-shot
reverts back to its stable state. As Q7 turns
on, the range capacitor is discharged through
Db and R23. D6 prevents Q? from saturating in
the stable state. The output of the Delay One-
Shot is a positive pulse at the collector of QB

for the duration of the one-shot period.

3.3.5 DOUBLE PULSE CIRCI.IITRY

The Double Pulse Circuitry consists of part of
IC2, Q9, Q10 and Q11. The signal at the col-
lector of Q8 is converted into a differential
signal by IC2, which drives emitter - coupled
current mode pair, Q9, Q10. For the duration
of the Delay One-Shot period, Q10 is on and Q9

is off. At the end of the Delay One-Shot period,

Q10 turns off resulting in a negative pulse at
its collector. This is transferred via Dg to the

input of the Width One-Shot.

In the SINGLE PULSE mode, the signal at the
collector of Q9 has no effect on the Width One-
Shot, since Ql1 is held off through the S. P. /
D. P. toggle switch.

In the DOUBLE PULSE mode, Q1l is turned on

so that a negative-going spike at the collector
of Q11 is transmitted via D10 to the Width One-
Shot. With Q11 saturated, the collector of Q1l
will move negatively only when the emitter of

Q11 moves negatively. This occurs at the start
of the Delay One-Shot when Q9 turns off.

Thus, in DOUBLE PULSE mode, negative
spikes are transmitted to the Width One-Shot at

the beginning of the Delay One-Shot period and

at the end of the Delay One-Shot period. In the
SINGLE PULSE mode, a negative spike is
transmitted to the Width One-Shot only after
the Delay One-Shot period.
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. THEORY OF OPERATION -

3.3.6 WIDTH ONE-SHOT

The Width One-Shot functions in the same man-
ner as did the Delay One-Shot. Again, a posi-
tive pulse at the output of the Width One-Shot,

the collector of Q13, denotes the Width One-
Shot period.

3.3. ? OUTPUT DRIVER

The Output Driver is an emitter-coupled cur-
rent mode pair, Q14 and Q15, that is driven
single-endedly by the signal from ,the Width
One-Shot. Threshold is determined by the re-
sistive voltage divider at the base of Q15. Dur-
ing the Width One-Shot period, Q14 turns on

and Q15 off. L6 and L7 serve as pealing in-
ductors to decrease the transition times at the

outputs. The signals at the collectors of Q14

and Q15 are then transmitted to the Positive
and Negative Amplifiers.

3.3. B POSITTVE AMPLIFIER

The Positive Amplifier consists of Q164, Q168,

Ql?A and Q178. The positive-going signal at
the collector of Q15 is buffered by emitter fol-
lowers Q16A and Q16B, connected in parallel,
and sent to the Amplitude Control when the

COMPL/NORM toggle switch is in the NORM
position. The negative-going signal at the col-
lector of Q14 is buffered by emitter followers
Q1?A and Q17B and is sent to the Amplitude
Control when the toggle switch is in the COMPL
position. The signal that is not sent to the Am-
plitude Control is loaded by R16 to provide a
constant current drain from the +6 V supply.

3.3.9 AMPLITI]DE CONTROL

The signal from the Positive Amplifier enters
the Amplitude Control via the COMP/NORM

toggle switch. The Amplitude Control is a
bridged-T attenuator designed to operate into a
50 O load. In the maximum amplitude position,
the signal from the selected paralleled emitter
followers is transmitted directly to the POS

OUT connector via a shorted R55. In the mini-
mum amplitude position, the signal from the
selected emitter followers is attenuated by R55
in series with the parallel equivalence of R54
and the load.

3.3.10 NEGATWE AMPLIFTER

The Negative Amplifier consists of QlB through

Q20. Q20 is an emitter follower that drives the

base of Q18, part of an emitter-coupled current
mode pair. The other half of that pair, Q19,

drives the load at the NEG OUT connector. The

negative - going signal at the collector of Q14

causes Q18 to turn on and Q19 off. When Q19

turns off, the output level is determined by a
resistor divider formed by the load, R51, and

a resistor selected by the .B V / 1. 5 V toggle
switch. When Q19 turns on, the current from
the collector of Q19 is such that the output
returns to the desired base line level.

3.3.11 POWER

A -6 V supply is formed by series diode, D15,

from the -12 V supply. When the POWER SE-
LECT slide switch is in the t12 V position, R?0

is placed in series with a +12 V supply. The

drop across R70 from the +12 V supply forms
the +6 V supply. The bulk of the current sup-
plied by the +6 V supply is constant through the

use of current mode pairs and constant output
load conditions. When a +6 V supply is pro-
vided externally, R70 is switched out of the

circuit.

I
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SECTION 4
MAINTENANCE

4.1 GENERAT
This section of the manual contains calibration
and trouble-shooting information. The Model
8010 requires litile maintenance and calibra-
tion is minimal.

4.2 CALIBRATION

There are five internal adjustmenfs in the
Model 8010. Three of these adjustn\ents are
concerned with the frequency oscillator; the
other two with the output pulse.

The Frequency Oscillator adjustment consists
of C32, C33 and R3.

R3 and C32 are adjusted so that, in the 50 MHz
range, the FREQ potentiometer in the MAX po_
sition causes the FREe to just exceed 50 MHz.

ÀOlust C33 so that there is overlap from the
10 MHz range into the two adjacent ranges.
Readjust R3 if necessary.

The remaining adjustments are concerned with
the output waveform. Adjust R46 so that the
negative output has a 0 V base line into b0 O in
the .8 V (NIM) switch position.

R68 adjusts the amount of drive to the output
amplifiers. Increasing the drive decreases the
transition times, but increases the waveform
distortion. Too little drive results in transition
times that are too slow. R6g is adjusted to
obtain the best compromise between waveform
distortion and transition time speed. Do not
allow the base line of the positive pulse to
move above ground.

4.3 TROUBLE-SHOOTING

A thorough understanding of the block diagram
aids in isolating the ar.ea of the trouble. By
probing at the inputs and outputs of the various
blocks, the area of trouble is quickly located..
Start from the faulty block.
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SECTION

PARTS LIST AND
ABBREVIATIONS

5

SCHEMATIC

cer
comp
elec
mic
myl
K
KV

CAPACITORS

Cl 0.01 uFC2 350 u'FC3 33 pF
C4 3.3 uFCb 0.33' pF

c6
c7
c8
c9
c10

ceramic
composition carbon
electrolytic, metal case
mlca
mylar
kilohm
kilovolt

M
m
MF
prH
pF
pF

megohm
milli
metal film
microhenry
microfarad
picofarad

positions
selected value
tantalum
working volts DC
variable
watts
wirewound

pos
sel
tan
v
var
w
ww

The last number ?{Lel_each part description is theBERKELEY NUCLEONICS part nirmber to" ri_ôiOe"inÂ.

_NOIE

TRANSISTORSDIODES

cer
elec
elec
elec
myl

t
Dl+
D2-
D3
D4
D5

D6
D7
D8
D9
D10

1N4152
1N270
1N4152
1N270
1N270

1N4152
1N270
1N4152
1N4152
1N4152

1N270
1N270
1N4152
1N41 52
1N5234A

Q3
Q4
Q5
Q6
Q7

Q8
Q9
Q10
Ql1
Q12

Q13
Q14
Ql5
Q16A
Q16B

Ql7A
Q17B
Q18
Q19
Q20

2N2369
2N2369
2N3640
2N3640
2N3640

2N2369
2N3640
2N3640
2N2369
2N3640

2N2369
2N2369
2N2369
2N2369
2N2369

2N2369
2N2369
2N3640
2N3640
2N3640

0.
0.
25
0.
0.

033 pF
0033 pF

myl
myl
mic
cer
cer

cer
elec
elec
elec
elec

myl
myl
myl
mic
mic

pF
01 pF
47 pF

c11
CT2
c13
c14
cl5
c16
ct7
c18
c19
c20

c2L
c22
c23
c24
c25

c26
c27
c28
c29
c30

c31
c32
c33
c34
c35

c36
c37
c38
c39
c40

c4t
c42

elec
elec
elec
elec
myl

myl
myI
mic
cer
mic

100 K
47a
100 ç,
2K
560 ç,

0.47 pF
2x350pF
100 pF
10 prF
1pF

0. I prF
0.01 pF
0.001 pF
100 pF
680 pF

2 x 350 prF
100 pF
10 pF
1pF
0.1 pF

0.01 pF
0.001 pF
100 pF
0.01 pF
33 pF

Dl1
DL2
Dl3
D14
Dl5

D16
D1?

1N4152
1N4152

INDUCTORS
RESISTORS

L1
L2
L3
L4
L5

1

0
0
0
0

R1
R2
R3
R5
R6

pH
pH47

33 pH
33 pH
15 pH

w
w

w
w
ït/lff
w

w
w
w
w
w

w
w
w
w
w

2
2

comp
comp
pot
pot
comp

o
ç}
K
o
o

o
K
K

t/
L/

L/2
r/2
L/2
L/2
t/2

r/2
t/2
L/2
r/2
t/2

L/2
L/2
L/2
r'/2
r/2

t/2w
0.68 pH
0.47 pH

See sèhematic
See schematic

F mic
F-20 pF cer
F-50 pF cer
F mic
pF cer

L8
L9

L6
L7 R7

R8
R9
Rl0
R11

R12
Rl3
Rl4
Rl5
Rl6

R17
R18
R19
R20
F"22

comp
comp
comp
comp
comp

2.2

330
220

470
220

1.8 K
1K

4?0 p
2.7 p
4.5 p
680 p
0.05

0.01 prF
25 pF
33 pF
180 pF
0.01 pF

0.47 pF
100 pF

comp
comp
comp
comp
comp

L10
L11

INTEGRATED CIRCIIITS

ICl MC1023P
TCz MC1O23P

0.22
0. 33

prH
pH

cer
cer
cer
mic
cer

cer
elec

220
2.2
t.2

56ç,
100 ç,
L.2 K
330 ç,
430 s,

comp
comp
comp
comp
comp

continued

î
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RESISTORS (continued)

R23
R24
R25
R26
P.27

27 {t comp
comp
comp
comp
comp

t/2w
r'/2 w
t/2 w
L'/2 w
t/2 w

It/2 w
r'/2 w
r/2 w
L'/2 w
L/2 W

t/2 w
L/2 w
L/.2 w
L/2 W
L'/2 w,

L/2 W
r/z w
L/.2 w
t/2 w
L/2 W

R53
R54
R55
R56
R57

51 ç,
51 çt

comp
comp
pot
comp
comp

1
1

w
w2.2 K

o
K
r)

390
2.2
330

500 ç,
10ç,
10c,

L/2
L/2

w
w

R28
R29
R30
R31
R32

3.3 K
270 ç)
360 çt
22A
2.2 K

comp
comp
comp
comp
comp

R58
R59
R60
R61
R62

2.2 K
270 A
180 ç,
2K
2K

comp
comp
comp
pot
pot

L/2 W
r/2 w
t/2 w

R33
R34
R35
R36
R37

2.2
220
220
1.8
390

K
o
ç,
K
o

K

ç,
ç,
o

comp
comp
comp
comp
comp

R63
R64
R65
R66
R6?

2.2 K
2?0 ç,
180 ç,
51 çù

2.2 K

comp
comp
comp
comp
comp

L/
L'/
L/

2
2
2

w
w
w

w

w

w
w

w
w
w
w
w

w
w
w
w
w

R38
R39

1.2
3K
220
220

comp
comp
comp
comp
comp

R68
R69
R?O
R?1
P"72

200 f)
470 a
18ç}
51 ç,
20ç,

pot
comp
ww L%o

comp
comp

1W
L/2

L/2
3W
t/2
L/2

L/2
t/2
7/2
r'/2
r'/2

L/2
L/2
1/.2
t/2
r'/2

R40
R41
P!42 220

R43
P"44
R45
R46
P.47

3.9 K
1K
1.2 K

comp
comp
comp
pot
comp

L/2 W
L/2 w
L/2 vY

r/2 w

R?3
R?4
R75
R76
R77

27A
27A
27a
27 çt
33ç}

comp
comp
comp
comp
comp

200 ç,
82ç,

R48
R49
R50
R51
R52

1 K comp
comp
comp
comp
pot

L/2
r/2
r'/2
t/2

w
w
w
w

R78
R?9
R80
R81
R82

33 ç,
910 ç,
330 ç,
51 ç,
51 ç)

comp
comp
comp
comp
comp

51 ç,
390
150
500

ô
o
r)
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{

SINGLE
CYCLE

EXT. GATE
INPUT

EXT. TRIG
ÏNPUT

SYNCHRONOUS

C esvscsnoNous

DEIÂY COI(IROLSFREQUENCY
CONTROLS

DOUBLE PULSE
CIRCUITRYDEIÀY ONE-SHOTTRTGGER

AMPLIFIER
FREQUENCY
AMPLIFIER

FREQI]ENCY
OSCTLIÀTOR.

POSITIVE
AMPLIFIEROUTPUT DRIVERWIDTH ONE-SHOTGATE BUFFER

NEGATIVE
AMPLIFIERWIDTH CONTROLSEXTERNAL TRIGGER

BUFFER

TRIGGER

OUT

t.

SINGLE PULSE

Q oounr,r PULSE

A}lPLITUDE
CONTROL

couer, Q NORI"I

r.s v O .8 v

POSITIVE
OUT

NEGATIVE
OTJIT

BLOCK DIAGRAM MODEL SOIO



REV.LA DATE REVISION
CHANGE: c7 T0 .0035É, C6 TO.O3rtF,
CS 70 .3tr/8. C4 TO 3,3tF, CJ lo ïJtF,
C2 Tô 35ôyF. PFR.
ADDt R'19,gto-. d REO, TJOL ê(o 72-Jq

A I5MAY72

RE V/5ED PE R. ECO; 78-o/8, 7 7-oo3;rt-
02 +, 7 î-Ot 6)7€'o/q,72- o08i72 - oofi1&at

B t4 N0v76

BERKELEY NUCLEONICS
@at.tc cAll98

flÉ
PUTSE GENERATOR MODET SOIO

8010 P.C. BOARD 8010 -l B

FREO. OSCILLATOR TRIG OUT SWITCH DELAY ONE-SHOT DOUBLE PULSE CIRCUITRY WIDTH ONE-SHOT
+t2 vt/ I +6V +Lq

D3

R2+
2.2K

FINE
DELA

R32
2.2K

/007+F

FINE
WIDTH

oa

TP.Q

R2é
2,2 K

D7

R27
330

L2
17t H

Ê2

K

R34
220

L5
.15 1tH

AMPLITUDE

POS. OUT

LI
KR23,27 RsL 2

SINGLE
CYCLE

.s/

TP

ÆJ

C2, 35otF

R.t?
IO

RI'
2,2K

R20
330

5 TURNS RG-171
76en88qf2A CORE

0tl R29
270D6

DELAY WIDTH

ls C2l,2X35o2F10 PIN 14 0F IC-z
o5

//2ft|t/o23 R8l
5l ct

C14 lOuF
loMs 4&

C15 luF
lMs o-JF-o

TD-N Cl6.lpF" 
ioouso*l(__o

I s b/2,

l0 uS

luS

Qq-rP

L3.
33/,H

R3s
220

TP

R30
3.t O

6

/./2 XIC/O23

R28
3,JK

Ms

lO Ms

lMs

IOO uS

lO uS

luS

.l uS

.O3 uS o

C22, IOO*F
o-lF-o

C23, lO uFoirc
C2.4, lttFqF-a
C 25, .lttF
o-lFo
C 2 6,.Oly Fdw,,
C 27, -OOluF
o.lÊM.o''' R',15, 27
C2â. IOOoF
o.{(-^Ào'''R76,27

l-

1!

RI
tooK

R82
5t

EXT/S.C.

lO Hz

IOO Hz

I KHz

lO KHz

lO0 KHz

I MHz

l0 MHz

50 MHz

C3, 33)'F

o

o

o

o

o

o

o

o

cl7.oltF
olÊ4 0

"R?/, 5l
C18,00/uF
oll4 o'

R72,20

a8

R36
/,8K

TP.R

R71
lto

SINGLE
PULSE

C1, 3.3.uF
o--lt---o
C5' '3.1t!FHts
C Ç ..O33pFo-ts
Cl.QOs3 ttF

HF
c8,

i c tq. toooF
.ruS olFAruo'

R73, 27
D/2

Rgo
334

TP- T:'

R9
2.2 k

R

.O3uSo o

OUTPUT DRIVER
+12 v +6v +lzv

L to,
,22 vH

F25
310

+éV

DOUBLE
PULSE

+6v

L//
.33ltH

R37
390

o
D9

TP IttH
R22
430

+6

L4
36yH

+6V +c3

EXT
GATE

EXT
TRIG

AITP

Rto
470

TP.J DI

TP.JT

NOTÊS:
I.ALL RESISTORS ARE //2WATT,
UTVLESS ATHERWSE NOTÊD.

2.ALL UNUSED INPUTS ON IC-/,2
ARE GROUfuDED.

3. TËN TURNS #2O OR #22 ON

768r/88/t82A îORE.
4, ALL NPN TRANSISTORS ARF

2N2369.
5,P/YP TRANSISTORS ARF 2ttt6+O.

a4

Dçç
500

R/2
/.aK

a3 COMPL

NEG. OUT
TERMINATF
INTO 50n

2N

c3s
:diyF

tt2 v

+t?v

-t2y

Rt6
t.2K

Rl8

c30

TRIG OUT

R31

TP
Y

TP
7

TP

Rt7
.56

3r
R42
220

R44

CJI
47opF R+9

5I

.8

r.5

R66
5l,t w

*

*cJB

Rtq
t2K

D4
SYMBOLS:

IW TruISTED PAIR.
2 + EERMANIU.VI DlODE IN27O.

3 fi- $/L/.ON DIODE /N4/52.
4 -G.TP /5 A Tl€ pOtNT.

5 * FACTOqY SflECT.

R43
3,?K

R6q
47ô

*R7z
33

*cJz
25pF

R7A
WRE

i 12V +6V
7

V
-12

R68
200

\*
?_) ,1,

R5ô
3C.O

R5t
t50D/5

tN523*B s-?

-61/ OUTPUT CIRCUITRYf6V
-6/

t6

t7

/o

3.4

FREOUENCY

R2
41

TP.F
/./2 lûc lo23

FINE FREâ
/es
2K

L8

t4 0F IC-l

Rs6
lo

t/2 lvlc lo23

Clo
.4bF

TO

5 !c-l lc-2IC-2IC.l

1)
o/2

ôr3

Uo,

Râ
560

oll

R64
27ô

R65
t80

D5

RSl
270

R60
/aa

SYNC ASYNC

R5Jnil
220

TP

Rt3
IK

R/4
220

R46
200

R47
a2

K

R45
t.2 K 5l' lw

a20ct4
ôt9

a68

TP.
ata

)(
Q I7A

NORM

7*F

TP.V


