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Instrument Descriplion

The PG 508 is a 50 MMz general purpose full function
pulse generator usable in all TM 500-series power
modules except the TM 501, It is compatible with MOS
and other general purpose circuitry. Important features of
the instrument include independent period and duration
controls with a control error light, independent pulse top
and bottom level controls, variable leading and trailing
transition time adjustments, and fully adjusiable pulse
detay capabilities. Front panel controls and connectors
provide a trigger or synchronous gate input with level and
slope controls, square wave ouiput and compiementary
pulse output for high duty factors. Delayed and paired
pulse and manual trigger or gate capabilities are also
provided. All inputs and outputs are internally terminated
in 50 Q except the TRIG/GATE input which is internally
selectable foreither 56 Q or1 M, 20 pFinputimpedance.
Special positions on PERIOD, DURATION, DELAY, and
TRANSITICN controis permit customized control ranges.

Section 1—PG 508

OPERATING
INSTRUCTIONS

The front panel is color coded for easy reference to
controls and their associated functions. Green indicates
triggering functions and blue indicates mode functions.

installation and Removal

The PG 508 is calibrated and ready for use when
received. it operales in any two comparimenis of the
TM 500-series power modules. See the power module
instruction manual for line voltage requirements and
power moduile operation. Fig. 1-1 shows the instaliation
and removal procedure. Make certain the power moduleis
off when inserting or removing the PG 508. Checkthatthe
PG 508 is fully inserted in the power module. Pull the
power switch on the power module. The POWER light on
the PG 508 should now be on. Hefer to the Controls and
Connectors foidout page in Section 4 of this manual fora
complete description of the front panel controls and
connectors.

 POWER
#ODULE

Barrier

Top
Groove

Boitom
Groove

Fig. 1-1. PG 508 installation and Removat.
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Operating Instructions—PG 508

BASIC OPERATION

Period and Duration Seleciion

The period generator operates, in allmodes except EXT
TRIG or MAN, at a rate set by the PERIOD range switch
and variable control, The duration of the output pulse is
set by the DURATION range switch and variabie control.
When the DURATION controi is set for atime greater than
the PERIOD, the CONTROL ERROR lamp will light. When
the DURATION control is set to the SQ WAVE position, the
duration time is determined internally at approximately
50% of the period time.

The custom range positions on the PERICD and
DURATION conirols permit user-selected period and
duration times. To determine the approximate capacitor
value for the desired period, multiply the period time in
seconds by 5 X 107, The resultis the value of the capacitor
in Farads. For example, a 50 ms period times 5 X 107
equals 250 X 107 or 250 uF. This capacitor must be non-
polarized and have at least a 3 V rating. Solder this
capacitor in the position shown in Fig. 1-2.

To determine the capacitor value for the duration time
desired, multiply the duration time by 1 X 107%. Forexample
a 50 ms duration time requires 50 ms times 1 X 107 ora

500 uF capacitor. If a polarized capacitor is used, observe . '
the correct polarity. Use at least a 3 V rated capacitor,
Connect this capaciator as shown in Fig, 1-2.

Duty Factors

Duty factors greater than those specified are ob-
tainable on several ranges. When the duty factor is
increased to the point that internal circuitry prevenis
completion of the pulse waveform, the CONTROL ERROR
light will flash. To further increase the duty factor, switch
to the complement mode. Set the DURATION controlfora
pulse width equal to the desired pulse off time and push
the front panel COMPLEMENT (—) pushbutton.

Delayed and Paired Pulse Selection

in the pulse delay mode, the output pulse is delayed
from the +TRIG QUT signal by the DELAY time selected
plus a specified fixed delay. tn the PAIRED mode of
operation, the delay controls the time between the leading
edges of the paired pulses. To use this feature push the
DELAY button and trigger the external device from the
+TRIG QUT jack. Set the DELAY control for the desired
detay time from trigger to pulse leading edge. Use the
variable control labeled CAL for time adjustments
between steps or to increase the delay times beyond the
steps.

7

[EERES . 0@ o =
i I = e
input (A) ?oarﬁ HJE =
"'E-{%ui*ij% ﬁj [HTD |
AN JI
® . ‘#EJ 0T

Duration

To determine the custom capacitor
value rnultiply the desired duration or
delay time by 1X107. See text.

TRIG/GATE 1IN input
impedance switch.

Fig. 1-2. Locations of period, delay and duration custom timing capacitors and TRIG/GATE IN input impedance switch.

flemove the Input board to gain access to the delay pads.
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Paired pulses are obtained by pushing boththe DELAY
and UNDLY buttons. An initial pulse now occurs at
external trigger time with the second or paired pulse
delayed by the selected delay time. The CONTROL
ERROR light iluminates if the delay is too shortor long for
a valid pulse train. A custom delay position is provided on
the DELAY switch. To determine the value of the capacitor
reguired, muitiply the desired delay time inseconds by 1 X
107, For example, a 50 ms delay time requires a 500 uF
capacitor (50 ms times 1 X 1077}, Use either a polarized or
non-polarized capacitor with a rating of at least 50 V. Ha
polarized capacitor is used, observe the polarity markings.
Remove the input board and connect the capacitor as
shown in Fig. 1-2.

Transition Time Selection

The teading and trailing times of the pulses may be
varied by using the TRANSITION TIME controf and the
LEADING and TRAILING variable controis. Select the
desired transition time range with the TRANSITION TIME
control and vary the leading and trailing times in-
dependently with the LEADING and TRAILING controls.

A custom range peosition is also provided on the
TRANSITION TIME control. To select the correct
capacitor (in Farads) for this range, multiply the desired
transition time {in seconds) measured from 10% to 90%

. points, by 4.4 X 107 Forexample, a desired transition time

* of 50 ms requires a capaciator of 220 yuF. Connect the

capacitor asshown in Fig. 1-3. Use a capacitor with at least
a 10 V rating and observe polarity requirements.

When the {ransition times become large compared with

the duration or period times and the pulse does not reach -

full amplitude, the CONTROL ERROR light will flash
indicating improper control settings.

Output Levels

The output amplitude and offset are selected by
independent pulse LOW LEVEL and HIGH LEVEL con-
trots. Use the front panel voliage calibration marks for an
open circuit load and divide the values by two when the
PG 508 is operating into a 50 load. The QUTPUT
(VOLTS) controls are interiocked to prevent setting the
HIGH LEVEL more negative than the LOW LEVEL. It is
also impossible to set the controls for more than about
20 V peak {0 peak output amplitude into an opencircuitor
16V inte 50 Q.

Fulse amplitude always equals the pulse high level
minus the puise low level. Offset may be the high level or
the low level, whichever is used as the base line reference

level, The flexibility of this method is useful in certain

applications such as logic testing. Either the high or low
levei can be varied without disturbing the other.

REV. A, MAY, 1976
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Transition Time

To delermine the custom capacitor
value muitiply the deswed duration or
delay time by 1 X107, See text.

Fig. 1-3. Location tor transition custom timing capacitor.

The puise high and low levels can be preset. Push the
PRESET button and adjust the HIGH LEVEL and the LOW
LEVEL potentiometers with a screwdriver for the desired
ouiput fevels,

External Triggering and Gating

Tochangethe TRIG/GATE IN inputimpedance remove
the plug-in from the mainframe. Remove the left side
cover, Set the slide switch, located on the Input board and
labeled Input.Impedance, 10 either the 50 O or the 1 MQ
pasition. In the 1 MQ position the shunt capacitance is
approximately 20 pF. A standard oscilloscope probe can
be used to acquire the triggering signal from the external
circuitry. If a compensated probe is used, calibrate the
probe on the input of a 1 MQ 20 pF oscilloscope first. A
10X probe allows triggering direcily from high impedance
sources such as MOS digital circuitry with an effective
TRIG/GATE LEVEL range of +30 V.

For external gating select the desired period and
duration. Press the SYNC GATE pushbutton. Select the
desired trigger slope with the + or — SLOPE button. The
OUTPUT now consists of pulses, described by the front
panei controts, whenever the TRIG/GATE IN input ex-
ceeds the TRIG/GATE LEVEL control setting.

Toexternally trigger the PG 508, connectthe triggering
signal to the TRIG/GATE IN connector. Select the slope
on which triggering is desired with the + or — SLOPE
button. Place the PERICD switch in the EXT TRIG OR
MAN position. Now adjust the TRIG/GATE LEVEL control
for the desired triggering level. The output waveform
commences about 48 ns after the triggering signal.
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Operating instructions—PG 508

For external DURATION place the DURATION control
in the EXT DUR position, and the PERIOD control in the
EXT TRIG OR MAN position. The period and duration of
the output waveform are now controlled by the triggering
waveform. This is an extremely useful mode of operation
for translating logic levels, ete. If the PERIOD is set for
infernal operation and the DURATION for external, the
CONTROL ERROR light iluminates indicating an iliegal
mode of operation.

The TRIGD/GATED indicator light functions as a
TRIG/GATE level indicator. When the +SLOPE is selected
and the external input level exceeds the threshold set by
the TRIG/GATE LEVEL control, thelightis on continuous-
“ly. For input voltages below the threshold the light is
continuously off, When the input transits through the
threshold the tight flashes. When the —SLOPE is selected
the light behaves as for +SLOPE selection. However, the
polarities are reversed.

The TRIG'D/GATED indicator iight may be used as a
iogic level indicator for troubleshoaoting logic circuitry. Set
the TRIG/GATE LEVEL control to a voltage equal to the
midrange value of the logic voltage swing. Ifan attenuator
probe is used for signal pickup, remember to consider the
attenuation factor when setting the TRIG/GATE LEVEL
voliage.

Trigger Quiput

The signal appearing at the connector is an ap-
proximate square wave, The leading edge {positive-going)

precedes the output pulse by a specified fixed delay plus
the delay as set by the DELAY control. In paired pulse
operation, the leading edge precedes the first puise by the -
fixed delay. The second pulse then appears after the set
delay. A complement sguare wave {negative-going
leading edge) is also available atthe front panel by moving
a connector on the timing circuit board. See the illustra-
tion on the Rear Interface Connector Assignments at the
rear of this manual for the location of this connector.

Manual Trigger

To use this feature place the PERIOD switchinthe EXT
TRIG OR MAN position. Set the TRIG/GATE LEVEL
conirol fully clockwise. Hf the +SLOPE is selected, the
manual trigger will occur when the MAN button is
depressed. If the —SLOPE is selected, the trigger occurs
when the button is released. The manual trigger causes
one output pulse, or a set of paired puises if the DELAY
and UNDLY buttons are depressed.

Control Error Light

The CONTROL ERROR light helps ic solve selup
problems by indicating most control errors. A steady glow
indicates static control setting errors while a flashing light
indicates dynamic errors. In elther case, the control

settings do not correctly indicate the output. Check the

control settings for compatibility. See Table 1-1. Dynamic -
functions monitored are period, delay, duration and
transition time.

OPERATING CONSIDERATIONS

Output Terminations and Connections

The PG 508 operates as a voltage source in series with
an internal 50 Q@ impedance. Maximum puise fidelity is
obtained when the cutput operates into an external 50 Q
impedance. The oufput circuitry of the PG 508 is fully
protected against any voltage transients when operating
into passive loads.

Tabkle 1-1 lists static control settings that illuminate the
CONTROL ERROR light and their corresponding
operating modes. Some of these modes may be useful.

If the load has a dc voliage across it, connect a blocking
capacitor in series with the OUTPUT connector and the
load. Make certain the time constant of the capacitor and
load is large encugh 1o maintain puise top flainess.

1-4

TABLE 1-1

Control Settings Qperation

EXT TRIG OR MAN and

SYNC GATE External Trigger Mode

EXT DUR and Internal

Period Square Wave Mode

EXT TRiIG OR MAN and
SQ WAVE (INT

PERIOD) Externat Duration Mode

3Q WAVE (INT PERIOD) | Truncated sguare wavewhen

and SYNC GATE gate ends
SQ WAVE (INT PERIOD)

and DELAY No delay
EXT DUR and DELAY No delay
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Risetime Measurements in Linear Systems

. Consider the rise and falitime of associated equipment
. wher measuring the rise or falitime of alinear device. if the
risetime of the device under testis at least ten times slower
than the combined risetimes of the PG 508, the monitoring
oscilloscope, and associated cables, the error introduced
will not exceed 1%, and usually may be ignored. [f the rise
or falitime of the test device is less than len times slower
than the combined risetimes of the lesting sysiems,
determine the actual risetime of the device under test by
using the following formula:

Ro= YR?  + R ;+R%;......

R. eguals the overall rise or falltime of the entire measure-
ment system and R,, R:, R;, etc., are the risetimes or
falltimes of the individual components comprising the
system,

External Voitage Control

The high and low level output voltages can be con-
trolled externally through pins 22B and A at the rear
interface connector. Fig. 1-4 shows the equivalent circuit.

Connections must be made from pad K to pad L and
pad M to pad N located as shown on the adjustment
location illustration in the fold out pages at the rear of this
manual. Use ordinary hookup wire of the proper length.
Solder the wire to the pads. Also note the location of the
. Ext Hi and Ext Lo potentiometers on the cuiput board.

To use this feature, set the front panel controls as
follows: depress the PRESET button (PRESET), place the
PERIOD switch in the EXT TRIG OR MAN position, the
DURATION in EXT DUR and the NORM COMPLEMENT
switch in the NORM position (out). Use a screwdriver to
center the Ext Hi and the preset HIGH LEVEL controls.
Supply a voltage to the external high input (pin 22B on the
rear interface connector) equal to the lowest external
input voltage desired {maximum 20 V}.

Operating Instructions—PG 508

Now adjust the front panel preset HIGH LEVEL control
for an OUTPUT volage equal to the minimum desired
cutput voitage. It may be necessary to adjust the preset
LOW LEVEL control as the QUTPUT voltage is limited 1o
20 V peak to peak open circuit. The high level OUTPUT
voltage is clamped by the low level OUTPUT voltage if this
range is exceeded. Now apply a voitage equal to the
highest external control voltage desired to the same rear
interface connector {pin 228). Adiust the Ext Mi poten-
tiometer untit the highest desired output voltage is
obtained. It may be necessary to adjust the preset LOW
LEVEL control to obtain the desired output. The high level
OUTPUT voltage cannot go below the low level OUTPUT
voitage due to the level control voltage clamps. The ExtHi
and the preset HIGH LEVEL controls interact. it may be
necessary to repeat the above procedure several times
until the desired results are obtained.

Now push the NORM COMPLEMENT switch
(COMPLEMENT). Center the Exi Lo and presst LOW
LEVEL potentiometers. Supply a voltage to pin 22A of the
rear interface connector equal to the lowest external
control voltage desired. Adjust the preset LOW LEVEL
controt for an OQUTPUT voltage egual to the iowest
OUTPUT voitage desired. Change this voltage o the
highest desired external control voltage. Adiustthe ExtLo
potentiometer for the highest QUTPUT voltage desired.
As these adjustments interact, readjust the preset LOW
LEVEL and the Ext Lo potentiometers for the desired
results. Do not readjust the preset HIGH LEVEL or the Ext
Hi potentiometers. The OQUTPUT voltages now vary
linearly and independently with the external control
voitage.

Counted Burst Using the DD 501 Digital Delay Unit

This application permits preselecting the number of
output pulses from the PG 508. The eventis initiated by an
externally applied signal or pulse, 5 ns orlonger. Thetime
duration of this signal or pulse has no effect on the output
from the PG 508,

U7808 High Level
UT730A Low Level

User

VExivil 228 1 m12as !
} Ext Lol 224 | R1230 §

e phe el i WAR CATOR LR SGMME e e

61 installed
2} jumpers

+52V

10K

\Preset HIGH LEVEL R775
or LOW LEVEL R785

2044-05

Fig. i-4. Equivalent circult of external input for output voitage control.

REV. B, APR. 1977
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Operating Instructions—PG 508

Connect pins 1 and 3 for delay interval out for counted bursi. Pins 1 and 2 provide normal delayed trigger out.

204429

Fig. 1-5. Location of trigger jumpers in DD 501 for selecting trigger or delay interval output.
0D 501 PG 508
DLY'D TRIG/GATE
TRIG OUT i
INPUT INPUT
O O Q +TRIG QUT
w&ﬁ Tekironix 012-0208-00 or equiv-
) ) — alert coaxial cable ten inches or
External trigger signal 3 shorter in iength
2044-30-

Fig. 1-6. PG 508-DD 501 interconnections for counted burst operation.
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To use this feature, place the DD 501 in the delay
interval mode of operation by moving the wire strap as
shown in Fig. 1-5 or changing connections, depending on
the DD 501 available. Connectthe PG 508 and the DD 501
as shown in Fig. 1-8. Use ten inch {Tektronix Part Number
012-0208-00) or shorter cables forinterconnecting the two
units to reduce delays.

Make certain the PG 508 TRIG/GATE IN input im-
pedance is set for 50 Q0. (See Exiernal Triggering and
Gating discussion and Fig. 1-2.) Set the controls of the
PG 508 for the desired output waveform with the PG 508
in FREE RUN. Do not use the SQ WAVE mode. Place the
PG 508 in the + SLOPE, SYNC GATE mode and set the
TRIG/GATE LEVEL control at the 2 o'clock position.
Select EVENTS + SLOPE, START + SLLOPE and place the
EVENTS and START LEVEL controls at the 2 o'clock
position on the DD 501. The three TRIG'D lights on the
DD 801 and the TRIG'D/GATED light on the PG 508 will
be off until the DD 501 is triggered. Upon receipt of a
trigger, all lights will iluminate. f not, check the setup and
slightly adjust the LEVEL controls as necessary.

Operating Instructions—PG 508

Setthe EVENTS DELAY COUNT onthe DD 501 forone
less than the desired number of counts up to PG 508
repetition rates of about 20 MHz. See below for further
information. If necessary, a single trigger may be obtained
by rotating the DD 501 START LEVEL control through the
C position, with no external trigger applied. A single trigger
may also be obtained by using the TEKTRONIX manual
(One Shot) Trigger Generator, Tektronix Part Number
0168-0597-00. All other DD 501 and PG 508 operating
controls function normally.

Due to propagation delays in the PG 508, DD 501 and
the interconnecting cables, one or more puises in addition
to the desired number are generated when the PG 508
repetition rates are set between 20 MHz and 50 MHz.
These extra pulses are consistant for any given frequency
irrespective of the desired EVENTS DELAY COUNT
setting. To determine the number of extra pulses for a
given PG 508 period, set the PG 508 and the DD 501
controis as previously described. Now adjust the PG 508
TRIG/GATE LEVEL orthe DD 501 EVENTSLEVEL forthe
same number of exira pulses at DD 501 EVENTS DELAY
COUNT setting of zero and nine.

(5 ns or longer}

“__ START TRIGGER TO DD 501

-

_ 25 ns

DD 501 DELAY INTERVAL QUTPUT —

i
' [\ WHEN OPERATING
PG 508 T e
+ TRIG OUT /\W PG 508 at 50 MHz
i
: b A\ EXTRA
PG 508 PULSE OUTPUT /\1 T PULSES

35 ns TOTAL TIME FROM DD 501 START TRIGGER
TOFIRST PG 508 PULSEIS~85ns.

Al PG 508 repetition rates below about 20 MMz the extra pulse count is one. From about 20 MHz to 50 MMz the worst case extra
pulse count is two. The above conditions are true only with fen inch or shorter interconnecting cables.

i
} 25 ns |
I EXTRA TRIGGER QUTPUT

— DESIRED COUNT QF FIVE

2044-31

Fig. 1-7. TFypical propagation delays using PG 508 with DD 501 in counted burst mode at 50 Mz repetition rate,
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Cperaling Instructions—PG 508

Definitions of Puise Characlerislics

The following is a glossary of common pulse
characteristics used in this manual. They are illustrated in
Fig. 1-8.

Amplitude. The maximum absolute peak value of a
pulse measured from the baseiine regardiess of sign, and
excluding unwanted aberrations or overshoot. Measure-
ment peinis are at 50% of the pulse duration time {(pulse
high level) and on the baseline (pulse low level) at 50% of
the off time (the pulse period minus the pulse duration).

Aberrations. Unwanted deviations or excursions in the
pulse shape form an ideal square corner and flat top, i.e.,
overshoot, undershoot or rounding, ringing, and tilt or
slope.

Baseline. The quiescent dc voltage reference level of
the pulse waveform.

Complementary Puise. Normal pulse with high and low
levels interchanged. Pulse on-time becomes pulse off-
time.

Duty Factor. Sometimes referred to as duty cycle. The
ratio of pulse duration to period, or the product of pulse
duration and puise repsetition rate. Duty factor in % =
Duration/Period X 100,

Falltime. The time interval, at the pulse tralling edge, for
the pulse amplitude to fall from the 90% amplitude level to
the 10% amplitude level.

Fiatness. The absence of long term variations to the
puise top; excluding overshoot, ringing orpuiserounding. .~
Sometimes referred to as tilt or slope. 5

High Level. The most positive value of a pulse,
regardless of unwanted aberrations or overshoot,
measured at a point that is located at 50% of the pulse
duration.

Low Level. The most negative value of a puise,
regardless of unwanted aberrations or overshogt,
measdred at a point that is 50% of the off time.

Offset. A dc potential of either polarity applied to the
waveform to bias the baseline to an amplitude other than
ZBero.

Qvershoot. The short term pulse excursion {or tran-
sient) above the pulse top or below the baseline, which is
simuitaneous to the leading or trailing edge of the pulse.

Period. The time interval for a full pulse cycle, inverse of
frequency or repetition rate, or the interval between
corresponding putse amplitudes of two consecutive un-

delayed or delayed pulses. Generaily measured between -~

the 50% amplitude levels of two consecutive puises.

Preshool. A transient excursion that precedes the step
function. It may be of the same or opposite polarity as the
pulse,

Rounding

L 50%

Rounding
Preshoot

0%

ainFise Fall 3
Time Time

Baseline
Flainess

Duty Factor = Pulse Duration/Pulse Period

Overshoot F#Puise Duration 3
i _— Pulse Top
:ngmg Flatness
boonb s, ooy

Pulse Period
[otrrmne = P Ragy e

Pulse

‘/ Tap

50%

Amplitude

50% ¥

Fig. 1-8. Pulse characieristics.
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Pulse Duration. The time interval between the leading

- and trailing edge of a pulse at which the instantaneous

: amplitude reaches 50% of the peak pulse amplitude.

Polarity. The direction from the baseline of the pulse
excursion, either positive-going (+) or negative-going
=

Ringing. Periodic aberrations that dampen in time,
following the overshoot.

Operating Instructions—PG 508

Risetime. The time interval, at the step function leading
edge, for the pulse 1o rise from the 10% to 80% amplitude
levels.

Rounding or Undershoot. The rounding of the pulse
corners at the edges of a step function.

Tit or Slope. A distortion of an otherwise flat-iopped
pulse, characterized by either a decline or a rise of the
pulse top {see Flatness).

SPECIFICATIONS

PERIOD:

Range: <20 ns to =200 ms in seven
decade steps plus variable, with
overlap on all ranges. Periods
longer than 200 ms can be ob-
tained in custom range position.

Jitter: <0.1% +50 ps.

DELAY: (Time between leading transitions in the paired
pulse mode)

£10ns to =100ms in seven
decade steps pius variable, with
overlap on all ranges. Delays
longer than 100 ms can be ob-
tained in custom range position.

Range:

Duty Factor: Delays to at least 70% of pulse
periods for periods of 0.2 us or
greater, decreasing to at least 50%

for a 20 ns period.

Jitter: =0.1% to +50 ps.
DURATION
Range: =10 ns to =100ms in seven

decade steps plus variable, with
overtap on all ranges. Durations
longer than 100 ms can be ob-
tained in custom range position.
An additional position provides
durations of approximately 50% of
the period setting for square wave
cuiput.

Pulse durations o at ieast 70% of
pulse periods for periods of
=02 us, decreasing to at least 50%
for a 20 ns period.

Duty Factor:

Jitter: <0.1% +50 ps.

PULSE OUTPUT:

Transition Times: Independently adjustable leading
and ftrailing transition times from
=5 ns typical (<7 ns atsome offset
and amplitude levels) to =50 ms,
measured from the 10% point to
the 80% point, in six decade steps
plus variable. Variable controls
with 100:1 range (50:1 on 5 ns}
provide overlap on all ranges.
Transition times longer than 50 ms
are obtainable in the custom range
position.

Transition Deviation from straight line <5%
Linearity: between the 10% and 90% pointfor

transition times greater than 10 ns.
Amplitude: Puise high and low levels in-

dependently adjustable over a
20 V range from a 50 2 low reac-
tance source. Maximum pulse
amplitude intoa 50 Qloadis =10V
peak to peak; minimum is <05V
peak to peak. Maximum pulse
amplitude into an open circuit is
=20 V peak to peak; minimum is
<1.0 V pezk to peak. The preset
level controls are adjustiable over
the same ranges.
Aberrations: <56%, +50 mV into a 50 €} load for
pulse levels between =5 V. May
increase to <10%, +50 mV for
pulse levels outside this range.

TRIGGER OUTPUT:

Amplitude: 2+2 V from 50 (L
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Operating Instructions—PG 508

Source
Impedance:

Duty Cycle:

Internal Trig-
gering

External Trig-
gering

50 0.

=500,

Determined by duty cycle of
triggering signal.

TRIGGER/GATE INPUT:

Sensitivity:

Input Impedance:

Maximum Input:

Minimum Input

Pulse Width:

Trigger Level:
Polarity:

Range:

TRIG'D GATED
LIGHT:

Flashing:

On: {Logic True)

1-10

80 mV peak to peak to 210 MHz;
250 mV peak to peak to 50 MHz at
50 Q input impedance.

tnternally selected, 50 O or 1 MO
paralleled by =20 pF.

6V peak into 50 Q, 20 V psak
into 1 MQ.

10 ns,

Front panel selectabie, + or —
siope.

+3 V.

Input triggered at greater than ap-
proximately & 10 Hz repetition rate
or following the input signal at
siower repetition rates.

TRIG/GATE IN input poiential
above TRIG/GATE LEVEL setting
with + SLOPE selected or below
TRIG/GATE LEVEL setting with —
SLOPE selected.

Off: (Logic False) TRIG/GATE IN input potential
below TRIG/GATE LEVEL with
+ SLOPE  seiected or above
TRIG/GATE LEVEL with — SLOPE
selected.

Synchronous (Gate:  Rate generator starts syn-
chronousty with external gating
signal and completes the last out-
put pulse.

PULSE DELAY MODES:

Undefayed, delayed and paired. Paired pulse mode
limited to 25 MHz. Minimum pulse separation governed by
duration duty factor specification.

FIXED DELAYS:

Trigger Out to
Puise Out: =~23 ns.

Gate Input to
Trigger Out: =25 ns.

CONTROL ERROR LIGHT:

Steady On: Indicates invalid operating mode.
Cutput is undefined.

Ftashing: Timing control settings selected
do not properly define the ocutput
pulse because valid limits have
been exceeded,

Steady Off: indicates valid operation for most
control settings.

POWER REQUIREMENT:
Nominal: 40 Watts

Maximum: 45 Watts

POWER DISSIPATION:

Nominak 25 Watts
Maximum: 28 Watis
WEIGHT: 3.5 Ibs,



Introduction

Refer to the block diagram and the schematics in the
foldout pages at the rear of this manual as weil as the
following discussion to understand the operation of the
PG 508.

input Circuitry

This circuitry processes the externai {rigger or gating
signal providing triggering waveforms for the period
circuit. The 50 0 input impedance for this circultry is
provided by R12, switched in or outby internal switch $12.
When R12 is out of the circuit, the input impedance is
1 M {3, obtained by R14 and R16. Diodes CR16 and CR17
are protective dicdes. The proper voltage at the drain of
G20 is set by VR20. The source voltage of Q20 is set by
VR22. Impedance transformation, with nc voltage shift, is
obtained by source foilowsr Q20. Constant current for
Q20 is supplied by Q22. A differential comparator is
. formed by Q25 and Q26. This comparator compares the
1 trigger or gate input level with the level set by the front
panel TRIG/GATE controi. Constant current for this
comparator is provided by Q30. Level control voltage for
the- differential comparator is provided by operational
ampiifier Li40. The output, pin 6, swings over a range of
+3 V. Thevoltage at TP3B8 is the triggering levei voltage, as
set by the TRIG/GATE LEVEL conirol, If the triggering or
gating voltage at the base of Q25 is more positive that
TP38, then Q26 is conducting and Q25 is off. This places
the collector of Q26 more positive than the coliector of
Q25. When the gating or triggering waveform level drops
below TP36, Q25 conducts and Q26 turns off.

This switching waveform is applied to the bases of
UB0A and UB0DB, operating as a differential pair. The
coliector of UBJA drives UBGC in a cascode mode of
operation. The collector of UBOC drives the base of US0D
which, as an emitter follower, drives the input of U708.
This gate operates as a dual input Schmitt trigger shaper.
When the emitter of UB0D goes to about 4.2 V above
ground, pin 7 of UY0B goes high. When the emitfter of
UB0D drops to about 3.8V, pin 7 of U70B drops to its low
level, The inverting output terminal, pin 6, is always in the
opposite state from pin 7. Positive feedback for this
portion of the Schmitt is provided by R72, If the unit is
manually triggered, pin 10 of U70B is momentarily
 connected to +5 V. Pin 10 of U70B, aiong with R75 and
. R76 now acts as a Schmitt shaper for the manual trigger.
/' This action holds the output, pin 7, high and the inverting
output, pin 6, low as long as the MAN button is depressed.
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THEORY OF
OPERATION

When the plus slope is selected for triggering or gating,
+5 Vis applied to pin 4 of U70A. This gate is now inhibited
and the signal passes through U70C, As the outputs of
U70A and C are connected together, a high on either
output overrides the low. Pin 13 of U70C is iow as long as
the anodes of CR82 and CR84 are tow, which occurs when
the logic circuitry has enabled the input circuitry. When
the control logic is set to disable the input circuitry, the
anodes of these diodes are raised to +5 V which disables
gates U70A and U70C.

Pin 12 of U70C now shifts between the high and low
state corresponding with the input gate or trigger. The
oupul from U70C, pin 14, is passed to the period circuitry.
A high at the cutput of U70C turns the period circuitry off
and a low starts the period generator.

TRIG'D/GATED Light Circuitry

Transistors Q100, Q102, Q110 and their associated
components compose the circuitry that operates the front
panel TRIG'D/GATE light emitting diode. The pair Q100
and Q102 form a modified astable multivibrator, while
Q110 operates as a voltage source. When the output of
U7GA or U70C is high (period generator off) or the logic
circuitry has inhibited the input circuitry, the base of Q100
is high. This causes the base of Q102 to be low through
R106. The collector of Q102 is now high and the light
emitting diode is off. When the base of Q100 goes low, the
base of Q102 goes high, the collector goes low and the
light emitting diode iluminates. The light emitting diode
circuitry follows the triggering gate up to about a 5 Hz rate,
i.e., about 100 ms on and 100 ms off. At faster gating
frequencies, C106 inhibits the changing states of this
circuitry at about the 5 Hz rate.

Triggered Mode

in the triggered mode of operation S200-2 is closed.
This ptaces a high on pin 10 of U140B tocking pin 7 high
and pin 6 low irrespective of the level on pin 11. This
disables the period generator. Pin 15 of U140C now
follows pin 4 of U140A in coincidence with the input
triggering signal. Pin 14 of U140C drives 0244 and pin 15
drives Q240. The output from the cotiector of Q240 is in
phase with the trigger or gate input signal providing the
trigger output, and the phase of the waveform at the
collecior of Q244 is inverted.
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Period Generator

This circuitry generates the internal period timing
waveform. In this mode, U1408 operaies as an astable
multivibrator. When either input of U140B is high, pin 7 is
high and pin 6 is low. The switched timing capacitances
are connected from pin 7 t6 pin 11, These capacitors are
switched by the period range switch. The period variable
contrel, R190, varies the resistance in the negative
feedback lcop.

To start the period cycie, assume pin 7 of U140B goes
high and pin 6 fow. This positive step, at pin 7, is coupled
through the period timing capacitor to pin 11. As the
timing capacitor discharges through the resistances
connected from pin 11 to pin 8, the voltage at pin 11
decays at & rate determined by the timing capacitor and
these resistances. When the switching tevel (ap-
proximately 4 V) is reached, pin 7 goes low and pin 6 goes
high. The negative step, at pin 7, is coupled through the
timing capacitor, and appears at pin 11. The capacitor
now charges through the resistances until the switching
level is reached, and the period cycle repeats. The
symmetry adjustment compensates for the bias current
through pin 11.

When the PERIOD switch is in any position other than
EXT TRIG (MAN}, switch S200-2 is cpened. This lowers
pin 10 of U1408B and permits the period generator to
operate during the external gate on time. During the time
of the external gating signalpins 4 and 2of U140A are fow.
Pin 3 is high. As transistors Q150 and Q160 form a
comparator, with their bases connected to pins 3 and 1 of
U140A respectively, the collector of Q150 is low causing
the emitter of Q175 to be low, as well as pin 11 of U140B.
This aliows the period generator to operate. During the
gated off time this action reverses. Pin 11 of U1408 rises
and inhibits the period generator.

Resistor R170 and R165 adjust the lock up voltage at
pin 11 of LJ140B so that at turn on, the first period
generated is identical in time with subsequent periods.
Resistor R165 is switched into the circuitonly onthe 20 ns
range. Components R177 and G177 form a time constant
to help compensate for first period error.

Delay Generator

This c¢ircuitry provides the delay for delayed or paired
pulse operation. As the signal from the period generator of
the externai trigger input goes from high 1o low at pin 7 of
L2708, pin 3 goes high. This causes pin 5 of U270A to go
high and pin 2 low. Pin 13 of U270D and pin 9 of U300B go
iow. Pin 15 of U270D goes high but pin 10 of U300B does
not follow until about 10 ns later, due to the delaying
action of R275 and C275. When pin 9 of U300B goes low
pin 6 goes high, assuming pin 11 isalready low. Pin 6 stays
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high until pin 10 goes high as described above. This action

provides the delay generator with about a 10 ns trigger ..

pulse under all input conditions,

The positive-going trigger pulse, at pin § of U300A,
causes pin 3 to go low and pin 2 high. Positive feedback
through R300 and C300 causes pin 4to go high. The low at
the base of Q320 turns Q320 off. The emitter of Q320 goes
negative at a rate determined by the timing capacitor and
current source Q342, with its variable emifter resistances.
As the emitter of Q320 goes negative, it pulls the base of
Q294 negative which lowers pin 4 of U300A. When pin 4
reaches the switching threshold (=4.0 V} pin 2 goes low
and pin 3 high. The timing capacitor is now discharged
through Q320. The monostable delay generator is now
reset for the nexttrigger puise. Transistor Q290 providesa
constant load for the power supplies irrespective of the
current flowing through G294.

Components R304, R306 and C304 provide adelay fine
for the CONTROL ERROR light. The ouputfrom the delay
generator is connected to pin 13 of U300C. Pin 15 of
U300C is high during the delay time and pin 14 low. Gates
L3608 and D provide a positive-going trigger at pin 15 of
U3s0D when the delay time ends. Gates U360A and C
provide a positive-going trigger at pin 14 when the delay
time starts. As the delay time starts, pin 4 of U3B0A goes
fow as does pin 11 of U360C. Pin 10 of U360C isiow as the

anode of CR378 is grounded through the UNDLY switch. =~

The low at pin 11 of U366GC allows pin 14to gohigh. Pin 14 *

stays high until the propagation time through gate U360A .

and the delaying action of R364 and C366 ailow the high
generated in U3B0A, from pin 2, to reset U360C through
pin 10. This causes pin 14 to return o its low state. The
width of the output trigger pulse is about 6 ns.

To obtain the delayed trigger, the anode of CR378 is
connected to +5 V disabling gate U360C. The anode of
CR382 is grounded through the DLY switch. Gates U360B
and U360D now operate in exactly the same manner as
U360A and C. A positive trigger pulse appears on pin 15 of
U3600 when the deiay time ends {pin 6 of U360B goes
from high to low). in the paired puise mode both gates
operate. Gate LJ3B0C provides a positive-going irigger at
the start of the delay time and U360D a positive trigger at
the end of the delay time.

Duration Generator

This circuitry generates the duration times. Gate
U400B accepts the delayed or undelayed positive triggers
from the delay generator. The result is a positive-going
pulse at pin 5 or U400A. This triggers the duration
generator which operates in the same manner asthe delay
generator. Refer to the discussion under the heading .
Delay Generator for a description of the duration
generator operation. Gate U400C is an output buffer. Pin
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12 goes high during the pulse durationtime and if pin 13is

low, pin 15 goes high and pin 14 low. Pin 13 controls
4+ U400C in the square wave and external duration modes,

Duration and Delay Control Errer Light Clrcuitry

This circuitry illuminates the CONTROL ERROR light
when the duration or delay times are greater than the
pericds of their respective triggers. The positive pulse
from the duration generator is fed into the D input, pin 10,
of U480A. The clock enable line is low. i the duration time
is set so that a trigger pulse {connected to the clock in) for
the next duration pulse occurs before the output of the
duration generator goes low, the high on the D input, pin
10 of U4B0A, is transferred to the oulput, pin 1. This high is
connected to the set input, pin 5, of U480B which causes
the output, pin 2, of U4808 to go high illuminating the
error light. When the output, pin 2, 0f U480B goes high, the
inputs to U480A and B are disabled through the clock
enable line preventing further trigger inputs until both flip
fiops are reset. When the cuiput, pin 2, of U480B goes and
stays high, C487 staris to charge to the voltage on pin 2,
through R490. This takes approximately 100 ms. When the
reset inputs to U4B0A and B, pins 13 and 4, reach the high
tevel {about 4.0 V) U480A and B are reset and C487
discharges through R490. When these reset inputs return
to the iow level both flip fiops are ready to accept triggers
and the error cycle is ready to repeat. If the delay time is
set for a time greater than the period of the delay triggers,

% the high on pin 7 of LU480B transfers to pin 2 directly, and
 the light is illuminaled. Reset takes place in the same

manner as described above. Alsc connected to this
circuitry is a line from the fransition time board which also
lights the CONTROL ERROR light.

The CONTROL ERROR light is also illuminated for
certain improper controi settings. Fig. 2-1 shows a
simplified schematic forthe CONTROL ERROR indicator
logic and control settings causing illumination.

Yariable Transition Time Circuitry

This circuitry conirois the output fransition times.
Resistors R534 and R836 provide equivalent 50 Q termina-
tion impedance for the normal {positive-going} input from
the duration generator. Also, R520 and R522 provide an
identical termination impedance for the complement
input (negative-going) from the duration generator.
These inputs drive the bases of Q525 and Q530. When the
input from the duration generator is high and the comple-
ment is iow, the coliector of Q530 drops from ground to
about —1/2 V. This turns Q565 on and Q560 off. The
adjustable constant current through Q545, to +15 V, is
now passed through R578, from the —15 V supply.
Transistor Q560 is turned off as its base is connected o
ground. Zener diodes VRB20 and VBB30 lower thevoliage

© from the bases of Q565 and Q560 to the bases of 625 and

Q830 by about 7.5 V. Transistor Q825 is therefore off and
Q630 is conducting. Current flows from —15 V through an
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adjustable current source G635 and then through Q630to
charge the particular capacitor determined by the transi-
tion time selected. As the capacitor charges through a
constant current source, the junction of CR584 and
GR600 goes negative at a linear rate until the dicde CRE600
turns on. This diode serves as the negative ciamp. The
voltage atthe anode of CR600 is set by R615 through Q608
and Q600. The voltage at the junction of CR584 and
CR600 remains low for the puise duration.

At the end of the pulse duration time, the collector of
(530 goes positive. This action turns Q565 off and Q560
on. Current from the +15 V supply flows through constant
current source Q545, then through Q580 raising the
junction of CR584 and CR600 at a linear rate determined
by the capacitor value and the current available. The
junction of CR584 and CRB00 goes positive until CR584
turns on. The voltage at the cathode of CR584 is set by
R570 through Q575 and Q580. Transistor Q625 is {urned
on, and Q630 off, passing current from constant current
source Q635 through 625, CRB04, and R604 to ground.
The leading and tirailing transition times are varied
independently by varying the amount of current passing
through constant current source transistors Q8635 and
Q545.

The output waveform at the junction of CR584 and
CRB00 passes to the gate of fet 680, Thisfeiservesasa
source follower for driving Q685 and Q690. These tran~
sistors compose a linear differential amplifier. The clamp
levels for diodes CR584 and CR600 are set so that G685
and Q690 are slightly overdriven. This serves to remove
any ringing or other signal irreguiarities at the top and
botiom of the waveform. Operational amplifier UG65
provides, along with Q660, constant current for Q685 and
Q690.

Transition Time Control Error Light Circuitry

This circuitry illuminates the controt error tight when
the leading transition time is greater ihan the pulse
duration time, or when the trailing transition time is
greater than the pulse off time. The inverted signal from
the leading and trailing generator appears at the base of
Q704 through fet follower Q700. A differential amplifier is
formed by Q704 and Q706. The output is taken from the
collector of Q708. Transistors Q704 and Q7086 are over-
driven to reduce the window of comparision. During the
puise on time, the base of Q704 is negative with respectio
ground, This action causes the collecior of Q708 {0 aiso
go negative, driving the base of G715, an emitter follower
negative. The emitter of Q715 is connected to pins 7 and
10, the D input of flip flops U720A and B.

The waveforms driving the transition time circuitry are
also applied to gates U740A and B. Pin 6 of L7408 is high
during pulse time while pin 4 of LI740A is low. The purpose
of the four gates in U740 is to delay the signal ap-
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Belay and Square Wave
Delay and External Duration
Internal Period and External Duration

External Trigger and Square Wave
External Trigger and Synchronous Gate

R

Switches are ciosed when controls are in the iabeled position.

To Delay
Generator
CR305
™~J
L1
CR304
=t
$450-10
CR228 oo
i~ External
LT Duration T
0
A coNTmo
P00y i Tg opae T Lt
internat i oar Circuit
Period i
— " CR226
iy } I
i
| 5450-%1
L O T O—e
! Square Wave
£ 1 8758
cR28 N,
CR222
~J
5200-2 3 i3
I ( J "'-( ) .__-qh
Extempl
Triggering CR220
To Pericd

Generator

The CONTROL ERROR light illuminates when the unit is set to operate under the following conditions:

internal Period, Synchronous Gate and Square Wave

Fig. 2-1. Simpiified schematic for CONTROL ERROR indicator loglc with control setfings causing ilumination.

proximately the same amount as the circuitry in the
variable transition time generator. The positive-going
waveform from pin 14 of U740C is fed through pin 6 to the
clock input, pin 6, of flip fliop U720A. The negative-going
output from pin 15 is fed to the clock input pin 11, of flip
flop U720B. Flip flop U720A senses the pulse trailing
timing error and U7208B, the pulse leading timing error. If
the ieading time from the output of the variable transition
time generator is slow enough so that the D input of
U720B has not dropped below approximately the 50%
point, when the waveform at the clock input of fiip flop
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U7208 (waveform driving the transition time board) goes
positive {end of pulse}, the high on D input, pin 10,
transfers 1o the output, pin 15, and the CONTROL ERROR
tamp is lit.

When pin 15, of flip flop U720B goes high, C734 starts
to charge through R728. When the voltage at pin 13 of
U720B and pin 5 of UT20A reaches the high level (=4.0V), .
beth flip flops are reset to their initial conditions and the
CONTROCL ERRCR lightgoes oul. I the trailing time of the
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pulseis siow enough so that the D input of flip flop U720A
has not reached the high level when the pulse at the clock
terminal (pin 8) of flip flop U720A goes high (ieading
portion of the next puise driving the transition circuitry)
the 0 terminal, pin 3, of flip flop U720A goes high. This
high is connected to the set terminal, pin 12, of U72C0B
causing the 1 terminat of U7208 to go high illuminating
the CONTROL ERROR light. The ontime and reset for this
error indicating mode now proceeds as previously
described.

Level Control Multiplier

This circuitry provides independent top and bottom
level control of the output pulse by coniroliing the
amplitude and offset of the drive signal to the linear output
amplifier. Also included is circuitry to accomplish the
normal complement function and the preset function.
Control voitage clamps to ensure the gutput amplifier is
not over driven are also provided.

Amplitude controt of the signal oceurs in the analog
multiplier, U850. The pulse signal provides the X input,
and the level control voliages provide the Y input. The XY
product of these inputs is converted to a drive current for
the output amplifier.

Input and complement pulses from the variable transi-

' tion time generator are applied to the bases of Q825 and
©.Q840, These transistors form a differential amplifier,

supplied by constant current source UB0OB and (820, A
positive-geing signal at the base of Q825 with ihe
compiementary {(negative-going} signal at the base of
Q840 causes the signal currentat pin 11 of the multiplier to
go negative and the signal current at pin 12 to go positive.
When the pulse polarity reverses, at the bases of Q825 and
Q840, the signal current aisoc reverses polarity at pins 11
and 12. The difference between thecurrents at pins 11 and
12 corresponds to the X signal input for the multiplier.

The total current flowing from pins 2 and 3 of U850 is
essentially equal to the current reguired by the constant
current source, UBY5A and Q8C0. However, the difference
in currents between these pins corresponds to the Y input
signal for the multiplier.

The amplitude difference of these currents Is controlled
by U895B. This is a dg differential amplifier which
amplifies the difference between the high & low level
control vollages to produce the Y input signal. Gain
adjustment for the Y input signal is provided by R885.

The high and low level control voitages are determined

' | by their respective front panel controis, R770B and R770A.
*f the preset function is selected, the preset high and

preset low potentiometers, R775 and R785, provide the
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control voitages. These voltages are buffered by unity gain
amplifiers U7804 and L7808, Both control voltages range
between 0 and +5.2 V. When the control voltages are
equal, the Y input is zero and the multiplier signal output
(X-Y}equals zero. A difference of +2.6 V between the high
and fow level controi voliages corresponds to maximum
output amplitude from the puise generator.

The normal complement switch inverts the level controi
voltage inputs to differential amplifier U8958. However,
since the difference between the voltages is unchanged,
the control voltage input signal has constant ampiitude,
but reverses polarity. This complements the puise
generator output. The normal complement balance ad-
justment, R910, ensures that the Y muitiplier input
responds equally to changes in either the high or fow level
controt voliages.

The signal current at pins 5 and 6 of U850 is the pulse
signal. Since Q845, in conjunction with U80CH, providesa
constant current sink, the current through R954, from the
emitter of common base stage Q954, also contains signal
current variations. The current driver for the output
amplifier is Q954. The signal currents into pins 8 and 9 of
U850 also contain the pulse signal. However constant
curreni sink R847, and common base stage Q8950 are
included only as a balancing thermal load for the mul-
fiplier.

To obtain independent control of the output pulsehigh
and iow levels, the control voltages are averaged by
resistor network R814, R915, R918 and R920. High and
L.ow tracking potentimeters, R215 and R%20, are ad-
justabie to provide minimum interaction between pulse
levels. The dc voitage from this network, along with the
voltage from the offset adiustment R925, is summed and
inverted by U930A. U930B proves further gain and level
shifting and, in conjunction with Q845, serves as a level
controtled offset generator. A do current sowrce to the
collector of Q854 is provided by (1845, The collector of
Q854 is the virtual ground input o the output amplifier.

When the high and fow level control potentiometers are
both at midrange (+2.6 V zero output) G945 sources all
the quiescent bias current required by Q954, which is
approximately 15 mA. Therefore, there is no current drive
to the output amplifier through R275 or R1055. If the high
level control is turned fully cw (maximum cutput), the low
level control voitage remains at +2.6 V. The high level
control voltage increases to +5.2 V. This causes the
voltage output of U930A to decreasse, causing the offset
generaior U830B and (1945 to source approximately 20
mA. This is an increase of 5 mA. This difference in controt
voltage settings also causes maximum difference In the
control voltage input signal to the multiplier. This action
alsc causes 10 mA peak to peak signal current variations in
the collector current of Q854. Since the signal current
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variations and dc offset currents are summed at the
coliectors of 845 and Q954, the ouiput puise high level
changes to maximum voltage and the low level remains at
oV,

It follows that any positive increase in either the highor
low level controf voltages causes an increase in the dc
offset current. A decrease in either conirol voitage causes
a decrease in offset current. However, signal current
variations respond only to differences between these
control voltages. The farger the voltage difference, the
larger the signal current amplitude into the output
amplifier.

Since the dynamic range of the pulse generator cutput
is + or — 20 V, and the maximum amplitude is only 20 V
peak to peak, clamping circuits are provided to prevent the
difference between the high and iow level control voltages
from exceeding +2.6 V, which corresponds to maximum
ouiput. A clamping circuit also prevents the high level
from becoming less than the low level control voitage.

The level conirol unity gain ampiifiers U780A and
U780B contain a precision diode cltamp composed of
CR782, CR790, R780, and R782. Since the feedback for
U780A is taken from the cathode of CR790, the voltage at
the junction of CR782 and CR790 is equal to the low level
control voltage plus one diode drop (CR790}. If the high
leve! attempis to decrease below the low level or attempts
to increase above the high level control voltage, CR782
conducts clamping the high level at the low level voliage.
Current limiting for U7808B, during clamping, is provided
by R780.

UBO0A is aiso configured as a precision clamping
circuit. The output at pin 1 is equal to the low level control
voltage plus 2.6 V plus one diode drop. Therefore, if the
high tevel voltage attempts to exceed the low level plus 2.6
volts, or the low level is decreased more than 2.6 V below
the high level, CR805 conducis and the high level is
clamped at the low leve! control voltage plus 2.6 volts. The
low level controf always overrides the high level control.
Current limiting for U780B, during clamping, is provided
by R780.

Output Amplifier

The positive and negative dc voltages for this amplifier
are provided by dual power supplies which track the high
and low level control voltages. These tracking supplies
ensure that the positive potential is at least 6 V above the
ocutput pulse high level and the negative potential is at
least 6 volis below the output pulse low level. This
arrangement gnables the pulse generator to provide a 40V
dynamic range, with a 20 V peak to peak maximum outpui
pulse, while maintaining minimum power dissipation and
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voltage requirements for the amplifier transistors, The
range of the positive tracking supply Is-+6 10 +26 V, witha
~6 to —26 V range for the negative supply.

The output circuit functions as a linear current driven
operational amplifier with a closed loop transresistance
gain of 2 V/mA. Negative feedback through R1042 to the
input node (collectors of Q945 and Q854) causes avirtural
ground at the input. A 10 mA peak to peak input signal
creates a 20 V peak to peak ouiput pulse (open circuit).

Since the output amplifier is a complementary circuit,
only the gperation of one side will be explained.

For a positive-going output pulse, current is driven into
the input node. This action causes an increase in base
current 1o Q875 which decreases the base drive to Q980. A
cascode circuit is formed by Q980 and Q9390C, with R985
and L980 serving as a constant current source to the
common collector-emitier connection. Therefore, when
the base drive to Q980 is decreased, the current in Q990
increases. (The constant current source supplies ap-
proximately 60 mA which, with no signal, is equally
divided between Q980 and Q990.) Anocther constant
current source, Q1000, causes a 2.9 V drop across R1002.
The emitier foliower, G995, buffers this potential and
provides a voltage source for the base of the cascode
transistor, Q990. An increasing current through Q990 -
increases the base current from the output paraltel emitter
followers, Q1010 and Q1015. The emitters of these
transisiors drive the output positive through a network of
resistors and capacitors. Components R1020, R1024, and
C1024, in this network, are adjustable 1o provide an
internal resistive 50 Q termination for the output. Network
C1048 and R1048, with potentiometer R1050, provides
transient response peaking for the amplifier.

Equivalent biasing for the compiementary output
emitter foliowers is provided by CR920, R990, and CR292Z.
With zero output, the quiescent current in each output
foliower is approximately 20 mA. The output potential is
available at the rear interface connecter, pin 25A, for
monitering the output amplitude.

Power Supply

The +11.5 Vde from the mainframe provides the raw
supply voltage for the series regulated +5.2 Vdc supply.
The precision voltage regulator, U1210, includes a
temperature compensated voltage reference supply at pin
6. The +52 V potentiometer, R1210, with the voltage
divider R1209 and R1211 provides the reference inputto
the non-inverting input, pin 5. The output voltage is
applied to the inverting input, pin 4, through R1217. |

Sensing differences in the two input potentials, the

regulator ampiifier provides base currentdrive from pin 10
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to the mainframe transistor used as the series pass
- element, until the inverting and non-inverting inputs are
___ﬁpproxémately equal. At this condition, the series pass
transistor drops the voltage from the raw supply until the
output is +5.2 V. Current limiting is provided by R1215.
When the current from the supply exceeds approximately
1.1 A, the regulator provides no further base drive current
to the series pass element and current limiting occurs.

The +33.5 Vde from the mainframe is the raw suppiy for
the regulated +15 Vde. The 3-terminal voltage regulator,
L120¢5, performs the entire regulating function. Current
limiting occurs within U1205.

The —33.5 Vdg from the mainframe is the raw supply for
the regulated —15 Vdc. As in the +15 Vde supply a 3-
terminal voliage regulator, L1335, provides theregulating
function. However, due to additional load considerations,
the raw supply is pre-regulated to decrease power dis-
sipated by the integrated circuit. A shunt current path te
the lpad is furnished by VR1330 and R1330. The zener
voitage is also used to maintain base drive to the series
pass mainframe transistor. This transistorisusedasapre-
regulator to drop the volage across U1335 to ap-
proximately 3.6 V. Current imiting is aiso provided by the
regulator, U1335.

. The dual tracking supplies provide the positive and
" negative voltages required by the output amplifier. The
voltage at the base of Q1255 varies from 0 V to +52V
depending on the setting of the HIGH LEVEL control.
When the voltage at the base of Q1255 varies from 0 V to
+2.6 V, the voltage at the collector of the series pass
transistor is +6 V. As the voltage at the base of Q1255
varies from +2.6 V to +5.2 V, the voliage at the collector of
the series pass transistor varies from +6 V to +26 V.

Transistor 12585 and Q1270 form a differential com-
parator. The voliage at the base of Q1270 is referenced
between the +52V supply, ground and the output
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voltage. As the HIGH LEVEL control is moved in the
positive direction, the collector of Q1255 goes negative.
This increases current flow through Q1280 and therefore
the series pass transistor in the mainframe which raises
the + tracking supply voliage io the output amplifier.
Feedback to the differential comparator is provided by
R1275. Transistor Q1265 prevents the +V tracking supply
from going lower than about -+6 V. The base of Q1265 is
set at about 2.6 V. When the base of (1255 goes more
negative than about 2.8 V, Q1265 comes into conduction
holding the common emitier circuit at one diode drop from
the base of Q1265. {f the base of Q1255 is lowered further,
Q1255 looses controi of the circuit and the supply voltage
remains at the level determined by Q1285, +6 V.

Current limiters for this circuit are Q1285, Q1290 and
Q1300. A differential comparator is formed by Q1285 and
Q12906. H the load on the +V supply exceeds the maximum
current allowed for the voltage suppiied, the voltage drop
across R1282 becomes great enough that Q1285 comes
into conduction. This action increases conduction in
Q1270 reducing the current fiow in Q1255. Finally, the
conduction through the series pass transistor is limited to
a safe value, The current through Q1300 is determined by
the actual supply output voitage. Therefore, the current
limit varies proportionally with the supply voltage. Inmost
ovartoad conditions, the supply folds back to minimum
current. Diode CR1310 conducts should the+V supply go
more negative than ground.

The —V supply operates in the same manner as the +V
supply. Only the polarities are reversed. Transistors
Q1355 and Q1370 are the basic comparator transistors.
The base of Q1355 varies between 0 Vand +5.2 V. The -V
output is prevented from going more positive than about
-6V by Q1365 The series pass transistor is driven by
Q1380. The comparator transistors for the current limiting
circuitry are 1385 and Q1395. The current source for the
current comparator is Q1400. Diode CR1410 prevents the
-\ output from going more positive than ground.
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REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avaitable from or through your local Tektronix, Inc. Field Office
or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
componenis as they become available, and to give you the benefit of the Iatest circuit
improvements developed in our engineering depariment. It is therefore important, when
ardering parts, to include the following information in your order: Part number, instrurnent
type or number, serial number, and modification number if applicable.

It a part you have orderad has been replaced with a new or improved part, your local
Tektronix, Inc. Field Office or represeniative will contact you concerning any change in part
numeer.

Change information, if any, is located at the rear of this manual.

SPECIAL NOTES AND SYMBOLS
X000 Part first added at this seriat number

00X Part ramoved after this serial numbaer

ITEM NAME

in the Parts List, an ltem Name is separated from the description by a colon ().
Because of space limitations, an tem Name may sometimes appear as incomplete. For
further Hem Name identification, the U.S. Federal Cataloging Mandbook H6-1 can be
ulifized where possible.

ABBREVIATIONS

ACTR ACTUATOR PLSTC PLASTIC

ASSY ASSEMBLY aQrz QUARTZ

CAP CAPACITOR RECP RECEPTACLE

CER CERAMIC RES RESISTOR

CKT CIRCUIT RF AADIO FREQUENCY
COMP COMPOSITION SEL SELECTED

CONN CONNECTOR SEMICOND  SEMICONDUCTOR
ELCTLT ELECTRHOLYTIC SENS SENSITIVE

ELEC ELECTRICAL VAR VARIABLE
INCAND INCANGESCENT - WwW WIREWOUND

LED LIGHT EMITTING DIODE XFMR TRANSFORMER
NONWIR  NON WIREWOUND XTAL CRYSTAL
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CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

MFR.CODE MANUFACTURER ADDRESS CITY,.BTATE,ZIP
Q0853 SANGAMC ELECTRIC CO., 8. CAROLINA DIV, P. Q. BOX iz28 PICKENS, SC 29671
01002 GENERAL ELECTRIC CO., INDUSTRIAL AND

POWER CAPACITOR PRODUCTS DEPT. JCOHN S8T. HULSON FALLS, NY 12839
01121 ALLEN-BRADLEY CO. 1201 28D §T. SOUTH MIIWAUKEE, WI 53204
alzga PARKER STEARNS AND CO., INC. 300 SHEFFIELD AVE. BROCKLYN, WY 11207
01295 TEXAS INSTRUMENTS, INC., COMPONENTS

GROUP P. G. BOX 5012 DALLAS, TX 75222
02735 RCA CORP., SOLID STATE DIVISION ROUTE 202 SOMERVILLE, NY 0B876
04713 MOTOROLA, INC., SEMICONDUCTOR

PRODUCTS DIV. 5005 f., MCDOWELL RD. PHOENIX, AZ 85008
07263 FAIRCHIID SEMICONDUCTOR, A DIV. COF

FATRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS ST. MOUNTAIN VIEW, CA 94040
07910 TELEDYNE SEMICONDUCTOR 12515 CHADRON AVE. HAWTHORNE, CA 90250
12040 HNATIONAL SEMICONDUCTOR CORP. COMMERCE DRIVE DANBURY, CT 06810
12897 CLAROSTAT MEFG. CO., INC. ILOWER WASHINGTON S'T. DOVER, M1 03820
14752 ELECTRO CUBE INC. 1710 3. DEL MAR AVE. SAN GABRIEL, CA 91776
24931 SPECIALTY CONNECTOR CO. . INC. 2560 MADISON AVE. INDIANAPOLIS , IN 46227
27014 NATIONAL SEMI-CONDUCTOR CORP. 2900 SAN YSIDRO WAY SANTA CLARA, CA 95051
32997 BOURNS, INC., TRIMPCT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE, CA 92507
53184 XCIToN ) 5 HEMLOCK STREET IATHAM, NEW YORK 12116
56289 SPRAGUE ELECTRIC CO. NORTH ADAMS, MA 01247
71590 CENTRALAB ELECTRONICS, BIV. OF

GLOBE~UNION, INC. 5757 N. GREEN BAY AVE. MIIMAUKEE, WI 53201
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512
73138 BECKMAN INSTRUMENTS, INC., HELIPOT DIV. 2500 HARBOR B1VD. FULLERTON, CA 92634
75042 TRW ZLECTRONIC COMPONENTS, IRC PIXED

RESISTORS, PHILADELPHIA DIVISTION 401 N. BROAD ST, PHILADELPEIA, PA 19108
79727 CONTINENTAL-WIRYT ELRCTRONICS CORP. WARMINSTER, PA 18974
80009 TEKTRONIX, INC. P. O. BOX 500 BEAVERTON, OR 97005
50201 MALLORY CAPACITOR CO., DIV. OF

P. R. MALLORY (0., INC. 3029 E, WASHINGTON ST. INDIANAPOLIS, IN 46206
91637 FALE ELECTRONICS, INC. P. O. BOX 609 COLUMBUS, NB 68601

32

REV. A JUNE 19276



Replaceabie Electrical Parts—PG 508

Tektrenix  Serial/Model No, Mifr
Cki No. Part No.  Eff Dscont Name & Description Code Mir Part Number
Al 670—-4273-00 CKT BOARD ASSY :INPUT 80002 670-4273~00
az2 &70~4274~00 CKT BOARD ASSY :TIMING 80009 670-4274-00
A3 670-4275-00 CKT BOARD ASSY :TRANSITION TIMING 800G9 670-4275-00
ad §70-4276-00 CKT BOARD ASSY :GUTPUT BOOOY  670-4276-00
a5 670-4272-00 CKT BOARD ASSY :AUXILIARY 80009 670-4272-00
Cl4 2B1-0518-00 CAP. ,FXD,CER DYr47PF,+/~%.4PF, 500V 72982 301-00CU2J0470M
o1 283-0178-00 CAP. FXD,CER DI:0.1UF,+B0-20%, 100V 72982 8131K145 E 104%
C44 283-0178~00 CAP. ,FXD,CER DI:0.1UF,+80-20%,100V 72982 Bl3LlNl45 E 104%
C55 283~0178-~00 CAP. ,FXD,CER DI:0.1UF,+B0-20%,100V 72982 8131M145 E 1047
70 283-0178-00 CAE. ,FXD,CER DI10.1UF,+80-20%,100V 72982 B131KL45 E 1047
c76 283-0000-00 CAP. ,FXD,CER DI:0.0Q01UF,+100-0%,500V 72982 B831-516FK102P
clo4 © 283-0000-00 CAP. ,FXD,CER DI:0.0010F,+100-0%,500V 72982 B31-516E102P
Ci06 290-0535-00 Cap. FRD, BLCTLT: 3308, 20%, 10V 56289 196D336X0010KAL
Clio 283-0178-00 CAP.,F¥D,CER DI:0.1U0F,+B0-20%,100V 72982 B131N145 E 1047
Cl40 283~-0081-00 CAP. ,FXD,CER DI:0.1UF ,+B0~20%,25v 56289 360600
cla2 283~0081-00 CAP.,FXD,CER DI:0.1UF ,+80~20%,25V 56289 360600
Cl54 283-0081-00 CAP. ,FXD,CER DI:C.1UF,+B0-320%,25V 56289 360600
Cl7¢ 283-0081-00 CAP. ,FXD,CER DI:0.1UF,480~20%,25V 56289  36C600
C1l71 281-0540~-00 BO10100 BOLO124¥ CAP.,FXD,CER DI:51PF,5%,500V 72982  301-000U2J0510J5
c172 283-~0111-00 CAP. ,FXD,CER BI:0.1UF,20%,50V 72982 BI3LINO75651104M
ci77 283-0663-00 CAP. ,FXD,MICA D:16.8PF,+/-0.5PF, 500V 00853  piS55CLe.8n0
Cl80 283-0081~00 CAP. FXD,CER DI:(.1UF,+80-20%,25Y 56289 360600
C200 290-0732-00 CAP. ,FXD,ELCTLT : 100UF, 20%, 10V 56289 196DI07X0010PES
C201 290-0722-00 CRP. ,FXD,ELCTLT : 10QUF, 20%, 10V 56289  196D10TKCCI0PED
C202 290-0722-00 CAP. ,FXD,ELCTLT:1000F, 20%,10V 5628% 196D107X0010PE3
C203 290-0722-00 CAP. ,FXD,EBLCTLT: 100UF, 20%, 10V 56289 196D1O7XCU1CDE3
C205 290-0536-00 CAP. ,FXD,ELCTLT:L0UF,20%,25V 90201 TDClO6MO25FL
C206 290-0536-00 CAP. ,FXD,ELCTLT: 100F, 20%,25V 90201 TDCLOGMOZSFL
c207 280-0536-00 CAP, ,FXD,ELCTLT 1 10UF, 20%, 25V 90201 TDCLO6MO25FL
208 290-0536-00 CAP. ,FXD,ELCTLT:10UF ,20%,25V 90201  TDCIOSMOZSFL
cz10 285-0576-00 CAP. ,FXD,PLSTC:1UF,10%,100V 56289 410P10591
C212 285-0703-00 CAP. ,FXD,PLSTC:0. 1UF,5%,100V 56289 410Pll2
c214 285-0598-00 Chb, FRD,PLSTC:0.01UF, 5%,100V 0l002  S1F10ACLCS
C2i6 283~0645-00 CAP. ,FXD MICA D:790PF,1%,100V 00833 DISLE79LFC
c218 281-0540-00 CAP, ,FXD,CER DI:51PF,5%,500V 72982  301-0000270510J
C244 283-0081-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,25V 56289 36C600
C260 283~0081-00 CAP. ,FXD,CER DI:0.1UF,+80~20%,25V 5628% 36L600
C27¢ 283-0081-00 CAP.,FXD,CER DI:0.1UF,+80-20%,25V 56289  36C800
C275 283-0636-00 BO1G108 RE10124 CAP. ,FXD,MICA D:36PF,1.4%,200V 00853  DL55E360G0
cz27s 283-0634-00 BO1Gi25 CAP, ,FXD,MICR D:65FF,1%,100V 00853 Dl51ESS0F0C
277 283-~0000-00 CAP. ,FXD,CER DI:0.001UF,+100~0%,500V 72982 B31-516E1Q2P
C279 283-0000-00 CAP. ,FXD,CER DI:0.001UF,+100-0%,500v 72982 831~516E102P
C296 283-0081-00 CAP. ,FXD,CER DI:0.1UF,+80~-20%,25V 56289 36CE00
C300 281~0509-00 CAP. ,FXD,CER DI:18PF,+/-1.5PF, 500V 72982 301-000COGOL30K
€304 283-0634-00 CaP. ,FXD,MICA D:65PF, 1%, 100V 00853 Dl51EGS0FO
C317 281-0516-00 Cap. ,PXpD,CER DI:39PF ,+/~3.9PF, 500V 72982  301-000U2J0390K
C325 281-0504-00 CAP. ,FXD,CER DI:10PF,+/~1PF,500V 72982  301-055C0GOLO0F
C326 283-0677-00 CAP. ,FXD,MICA D:82PF,1%,500V 00853 D1l55EB20FG
C328 283-0594-00 CAP. ,FXD,MICA D:0.001lUF,1%,100V 00853 D1S51F1O2F0
C330 285-1049-00 CAP. ,FXD,PISTC:0.01UF,1%,200V 14752 230B1ClO3F
C332 2085-0703~00 CAP, ,FXD,PISTC:0.10UF, 5%, 100V 56289 410P112
€334 285-0576-00 CAP. ,FXD,PLSTC:1UF, 10%, 100V 56289 410P10591
C336 290-0536-00 CAP. ,FXD,EICTLT : 10UF ,20%,25V 90201 TDC1OGMOZISTFL
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Tektronix Serial/Model No. Mir
Cki No.  Part No. Eff Dscont Name & Description Code Mfr Part Number
€338 290-0531-00 CAP. FXD,ELCTLT : 1000F , 20%, 10V 90201 TDCLOTMOLOWLC
c432 281-0516-00C CAP. ,FXD,CER DI:39PF,+/=3.9PF ,500v 72982  301-00002J0390K
0346 283008100 CAP. ,FED,CER DI:0.1UF,+80~20%,25V 56289 36Cel0
C3i60 283-0081-00 CAP. ,FXD,CER DI:0.1UF,+80~-20%,25V 56289 36CEH0
C366 283-0635~0C BOL10100 BRBRGi0124 CAP. ,FXD,MICA D:51PF,1%,100V 05853 DISIESICRC
C366 283-0634~00 BO10125 CAP, ,FXD,MICA D:65PF,1%,100V 00853 DIS1EBSOFD
C375 283~0635-00 BO1OLOO BOIO124 CAP. FXD,MICA D:51PF,1%,100V 00853 DIGIFESIOFQ
€375 283-0634-00  BO10125 CAP. ,FXD,MICA D:65PF,1%,100V COB53 DiS1EE50FC
{378 283~-0000-00 CAP. ,¥XD,CER DI:0.001UF,+100-0%,500V 72982 831~516EI02P
c3gz 283-0000-00 CAP. ,FAD,CER DI:0.001UF,+100-0%,500V 72982 831-516RL0O2P
c385 283=0081-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,25v 56289 36C600
C386 283-0081-00 CAP., ,FXD,CER DI1:0.,1UF,+80-20%,25V 56289 36600
{389 283~00B1-00 CAP. ,¥XD,CER DI:0.1UF ,+80~20%,25V 56289 360600
C400 283-0111-00 CAP. ,FXD,CER DI:0Q.1UF,20%,50V F2982 B131N075651104M
C415 281-0509-00 CAP. ,FXD,CER DI:15PF,+/-1.5PF,500V 72982 301~000C0GOL50K
0418 283-0634~00 CAP. ,FXD,MICA D:65PF,1%,100V Q0853 DLS1EGS0FO
432 281-0516~00 BOI101GO BQ10i24 CAP.,FXD,CER DI +39PF,+/~3.9PF, 500V 72682 301-000U270330K
432 281~0509-00 BO10L25 CAP, ,FXD,CER DI:15PF,+/«1.5PF,500V 72982 301-0C0CCOGOL50K
433 283-0111-00 XBOi0125 CAP. ,FXD,CER DI :0.1UF,20%,50V 72982 B131NO075651104M
€435 283~0634-00 CAP. FXD,MICA D:65PF,1%, 100V 00853 DLS1EGR0FO
C436 281-0504-00 CAP, JFXD,CER DI:10PF,+/~1PF,500V 72982 301-055C0GQ100F
C438 283-0594-00 CAP. ,FXD,MICA D:0.001U0F,1%,100v 00853 DLSIFLO2FG
439 281-0513=00 CAP. ,FXD,CER DI:27PF,+/~5,4PF, 500V 72982 301-000p2G0270M
c442 285~1049-00 CAP. ,FXD,PLSTC:0.01UF,1%,200V 14752 230BlClO3F
C444 285~0703-50 Cap, FXD,PISTC:6.1UF,5%, 100V 56289 410pP112
cd46 285-0576-00 CAP. ,FXD,PLSTC:1U¥,10%,100V 56289 41i0P10591
448 280-0536-00 CAP, FXD,ELCTLT : L0UF ,20%,25V 20201 TDCIOEMO25FL
Ca50 290-0722-00 CAP . ,FZD,ELCTLT : LOQUF ,20%,10V 56289 196D107X0010PE3
C460 283=-0111-00 Cap. ,FXD,CER DI:G.1UF,20%,50V 72982 B8I31INOG75651104M
C462 283-0081-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,25V 56289 360600
C480C 283~0081-00 CAP. ,FXD,CER BI:0.1UF,+80~20%,25V 56289 360600
C485 283-0111-GC BO10100 BOLO169X CAP. ,FXD,CER DI:0.1UF,20%,50V 72982 B13IN075651i104M
c493 283-0000~-00 XB01017Q CAP. ,FXD,CER DI:0.001lUF,+100-0%,500V 72982 83i~516E102F
c4a87 290~-0530~00 CAP. ,FXD,ELCTLT : 68UF , 20%,6V 0201 TDRCEIEMOQ6RLF
C500 283-0000-00 CAP. ,FXD,CER DI:0.001UF ,+100~0%,500V 72982 831-516ELQ02P
c502 283~-0081-00 CAP. ,FXD,CER DI:0.1UF,+80-20%,25V S628% 360600
c503 283-0081-00 CAP., ,FXD,CER DI:0.1UF,+80-20%,25V 56282 36Ce00
<505 283-0081~00C CAP. ,FEb,CER DI:0.1UF,+80-20%,25V 56288 386C600
€532 283-0024-00 CAP. ,FXD,CER DI:0,1UF,+80-20%, 30V 72982 B1l3IM03925U-104%
Ch44 283-0024-00 CAP. ,FXD,CER DI:0,1UF,+80-20%,30V 72982 S1l31N03925U~1042
C555 283-0024-00 CAP. ,FXD,CER DI:0Q.]1UF,+80-20%,30V 72982 8131N039z50-10472
C563 281-0653-00 CAP. ,FXD,CER DI:3.32F,30%,200V 72982  374-00LCOKOL09C
C369 283-0204~00 CAP. ,FXD,CER DI:0.0)1UF,20%,50v 72982 8121N058 E1Q3M
C580 283-0204-00 ChP, ,#XD,CER DI:0.01UF,20%,50V 72982 8l21N058 ELO3M
58l 290-0527-00 CAP. ,FXD,BELCTLT: 15UF, 20%, 20V 0201 TDCLSEMOZO0FL
C586 285-0934-00 CAP. ,FXD,PLSTC: 2. 2UF , L0%, 200V 56289 430p238
C588 285~0633~00 CAP, ,FXD,PLSTC:0.220F,20%,200V 56289 410p224%1
C580 285-0566-00 CaP. ,FXD,PLSTC:0.0220F,10%, 200V 56289 410PLOCC
c592 283~0694~-00 CAP. ,FXD,MICA D:2240PF,0.5%,300V 00853 D19-3F2241E0
594 283~0625-00 CAP, ,FXO ,MICA D:220PF,1%,500v 00853 DLOSF221FG
596 281-0544-00 CAP. ,FXD,CER DI:5.6PF,10%,500V 72982 301-000COHO569D
CE00 290-0527-00 CAP. ,FXD,ELCTLT : 15UF ,20% , 20V 20201 TDRCIS56MO20FL
o0l 283-0204-C0 CAP. ,FXD,CER DI:0.010F,20%,50V 72982 B121N058 EL103M
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Tekironix  Seriol/Model No. Mir
Ckt No. Part No. Name & Description Code Mfr Part Number
c622 281-0653-00 CAP. ,FXD,CER DI:3.3PF,30%,200V 72982 374-001C0K0109C
{630 283~0204-00 CAP. ,FKD,CER DI:0.01UF,20%,50V 72982 812IN058 B103M
643 283~0024-00 CaP. ,FXD,CER DI:Q.1UF,+80~20%,30V 72982 81L31N0O39PZ50-~1042
647 283002400 CAP. ,FXD,CER DI:0.1CF ,+80~20%,30V 72982 Bl31IN039z50-104%
Cee2 283-0204~00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 B8l21IN0OS58 E103M
CE65 283-0024-00 CAP. ,FXD,CER DL:G.1UF ,+80~20%,30V 72982 8l31N039Z25U~104%
Cce75 283-0204~00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72962 8121N058 ELO3M
Ce80 283-0204-00 CAP. ,FXD,CER DI:0.010F,20%,50V 72982 B1l21n058 E103M
682 283~-0648-00 CAP. ,FED,MICA D:10PF,5%,100V 00853  DIS1CLOODC
ce9? 283-0065-00 CAP, ,FXD,CER DI:0.001UF,3%,100V 72982 805-505B1l02J
CTol 283-0204-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8L2INO058 E103M
C708 283~0204-00 CAP. ,FXD,CER DI:0.01UF,20%,50V 72982 8121N058 E103M
<720 283-0024-00 CAP. ,FXD,CER DI:0Q.1UF,+B0~20%,30V 72982 B8131N03925U-104%2
C724 283-0024-00 CAP. ,FXD,CER DX:0.1UF,+80~20%,30V 72982 B8l31N039250~1042
734 290~0530~-00 CaPb. FXD,ELCTLY : 6BUF,20%,6V 20201 TDCESEMOOBNLF
$740 283~0024-00 CaP. ,FXD,CER DI:0.10F,+80-20%,30V 72982 8l31NO39Z5U-1042
C749 283-0648~00 CAP. ,FXD,MICA D:10P¥,5%,100V 00853 DIS1CIOODC
c780 283-0178-00 CAP.,FXD,CER DY:0.1UF,+80~20%,100V 72982 B8131N145 B 1042
oBO0 283-0178~00 CAP. ,FXD,CER DI:0.}1UF,+80~20%,100V 72982 BI31N145 B 1042
€814 283-0000~-00 CAP. ,FXD,CER DI:0.001UF,+100~0%,500V 72982 831-516E102P
820 283-0204-00 CAP.,FXD,CER DI:0.0lUFr,20%,50V 72982 BLl21N058 EL03M
€834 281-0604~00 CAP. ,FED,CER DI:2.2PF ,+/~0.25PF,500V 72982  301-00000J0229C
836 283~0187-00 CAP. ,FXD,CER DI:0.047Up,10%,400V 72982 B13IN401X5R473K
840 290-0527~00 CAP. ,FXD,ELCTLT:150F ,20%, 20V 9G201  TDCISEMOZ0FL
CB5Q 283-0752-00 CAP. ,FXD,MICA D:345PF,1%,500V 00853  DISEDSOFS00
852 283-0752~00 CAF. ,FXD,MICA D:345PF,1%,500V 00853  DISEDSORS00
8354 283-0752~-00 CAP. ,FXD,MICA D:345pPF,1%,500v 00853  DLSEDBOFS00
CB56 283-0752-00 CAF. ,FXD,MICA D:345PF,1%,500V 00852 DISEDBOFS0o
CBE0 283~-0002-00 CAD, ,PXD,CER DI:0,01lUF,+80-20%, 500V 72982 B1i-B46F1037
CB63 283~G000-00 CAP. ,FXD,CER DI:0Q.001UF,+100-0%,500vV 72982 831-516E102p
C879 2B3~0204-00 CAP. ,FXD,CER DI:0.0LUF,20%,50V 72982 RBL2INOS8 ELO3M
€830 283-0002-00 Cap. ,FXD,CER DI:0.010%,+80-20%,5000V 72982 B81i-546E1032
885 283-0178-00 CAP, \FXD,CER DI:0.1UF ,+80-20%,100V 72882 B81l31Nl45 E 104%Z
C93¢ 283-0Q178-00 Cap. ,FXD,CER DI:0.1UF ,+80-20%,100V 72982 B1l31N145 E 1042
€938 283~-0204-00 CAP, ,FXD,CER DI:0.01UF,20%,50V 72982 81218058 E103M
Q958 283-0204~00 CAP. ,FXD,CER DI:0.0iUF,20%,50V 72882 8121N058 Bl03M
Co62 283-0178-00 CAP. ,FXL,CER DI:0.]1UF,+80-20%,100v 72982 8131N145 B 1047
<964 283-0178-00 cap, FXD,CER DI:0.1UF,+80~20%,100V 72982 B131Nl45 E 1042
o966 283-0178-00 CAP. ,FXD,CER DI:0.1UF,+80~20% 100V 72982 B8Bi31N145 £ 1042
Cca75 2B3-0204-00 CAP. ,FXD,CER DI:0.01UF,20%,50V F2982 8121N058 Fi(3M
385 250-0573-00 CAP. FXD,ELCTLT :2.7UF, 20%, 50V 56289 196D275X00503A1
Cogs9 283~0178-00 CAF. ,FXD,CER DI:0.1UF,+80-20%,100V 72982 B13INl45 E 1042
C992 283-0204~00 Cap. ,FXD,CER DI:0.01Ur,20%,50v 72982 Bl21N058 E103M
c997 283-0204-00 CAP.,FXD,CER DI:0.01U8,20%,50V 72982 812INCS58 E103M
cloL7 283-0665-00 CAP. ,FRD,MICA D:360PF,1%,500V 00853 DL55F361F0
cloz4 281-0092-00 CAFP. ,VAR,CER DI:%-35PF,200V 72982 538-011EZ2P094R
1048 285-0598-00 CAP, ,FED,PLETC:0.01UF, 5%, 100V 010062  61F1LOACLOZ
Clo55 283-0204-00 CAP. ,FXD,CER DI:0.010F,20%,50V 72982 81218058 E103M
ClOo6s 290-0573-00 CAP. #XD,ELCTLT: 2, 7UF, 20%, 50V 56289 196D275X00G50IA1
C1072 283-0204~00 CAP. ,FXD,CER DI:0.01lUF,20%,50V 72982 8121N058 E103M
<1073 2B3-Q178-00 Cap, PXD,CER DI:0.1UF,+80-20%,100V 72982 B1i31Nl145 E 104%
<1077 283~0204-00 CAP, ,FXD,CER DI:Q.01UF,20%,50V 72982 8121N058 ELIOQ3M
c109e7 290~0573-00 CAP, ,FXD,ELOTIA:2.70F, 20%, 50V 56289 196D275X0050J41
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1202 290~-0633~00 CAP. ,FXD,ELCTLT: 2400UF ,+75-10% , 30V 56289 390360
£1205 283-0178-00 CAP, ,FXD,CER DI:z0.1UF,+80-20%,100V 72982 8131N145 F 104%
£1z207 283-0081-00 CAP, ,FXD,CER DI:0.1UF,+80-20%,25V 56289 36600
cl2il 280-0527-00 CAP. ,FXD,ELCTLT :15UF ,20%,20V 890201 TRCLIS6MO20PL
<1217 283~0000~00 CAP. FXD,CER DT :0.0010F ,+100-0%,500V 72982 831-516E1Q0ZP
¢1219 283~-0081-00 CaP, ,FXD,CER DI:0.1UF ,+80-20%,25V 56289 360600
1220 290~0527-00 CAP. ,FXD,ELCTLT : 15UF , 20%, 20V 94201  ThCLl56MO20FL
1240 283-0081-00 CAP, ,FXD,CER DI:0.1UF,+B0~20%,25V 56289 360600
clzd2 283~0081-80 CAP. ,FXD,CER DI:0.1UF,+80-20%,25V 56289 360600
Cl244 283-0081~00 CAP. ,FXD,CER DI:{0.1UF,+80~20%,25V 56289 360600
CL246 290-0527-00 CAP, ,FXD,ELCTLT:: L5UF, 20%, 20V G0201  THCLS6MOZOFL
1248 290052700 CAP. FdD, BLOTLT : LBUEF ,20%, 20V 90201 TDCLSEMOZOFTL
1250 290-0527-00 CAP. ,FXD,ELCTLT::150F ,20%, 20V 9020) TDCLGEMO20FL
1289 283~0178-00 Cap, ,FXD,CER DI:0.1UF,+B0~20%,100V 72982 8131INl45 E 1042
{1280 283-0103-00 CAP, ,FXD,CER DI:180PF,5%,500V 56289 40C638
1307 283~0178-00 CAP. ,F¥XD,CER D1:C.1UF,+80~20%,100V 2982  8131N145 B 1047
cl3oe 283-0178-00 CAP. ,FXD,CER DI:0.1UF ,+80~20%,100V 72982 B131N145 E 1042
1310 290-0117-00 CRP. [B¥D, BLCTLT 8007, +75-10%, 50V 56289 30D506GO50DDY
Cl327 290-0633~00 CAP. XD, ELCTLT : 2400UF ,+75«10%, 30V 56289 39D360
Cl335 283-0081-00 CAP. ,FXD,CER DI:0.1UF,+B0~20%,25V 56289 36CB00
1337 283~-0081-00 CAP. ,FXD,CER DI:0.1UF,+80~20%,25V 56289 360600
1340 290~-0527-00 CAP. ,FYD,ELCTLT : 15UF, 20%, 20V 90201 TDC156MOZ0FL
Ccl34z 290-0527~00 CAP. ,FXD,ELCTLT: 15UF,20%,20V 90201 TDCLE6MOZOFL
Cl344 290-0527~-00 CAP. ,¥FXD, ELCTLT : 15UF ,20%,20V 90201 TDC156MO20FL
Ci359 283-0178-00 CAP. ,FXD,CER DI:Q.1UF,+80~20%,100V 72682 Bl31N145 E 104%Z
C1i380 283-0103-00 CAP. ,FXD,CER DI :180PF,5%,500V 56289 40C638
1407 283~-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20%,100V 72982 B8l31N145 E 1042
cl408 283-0178-00 CAP. ,FXD,CER DI:0.10F ,+B0-20%,100V 72982 B1l31Nl45 E 1042
L1410 290~-0117-00 CAP. ,F¥D,BLOTLT : 50UF ,+75-10%,50V 56289 30D306GOSIDDS
CRl6 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CRL7Y 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA Q7910 1N4152
CRZ5 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA Q7910 1w4l52
CR26 152014102 SEMICOND DEVICE:SILICON,30v,150mMa 07810 1N4152
CR80 152-0141=~02 SEMICOND DEVICE:SILICON,30V,150Ma Q7910 1N4152
CRB2 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 67910 1N4152
LR8B4 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA g7910 1N4132
CR86 159-0141~02 SEMTICOND DEVICE:SILICON,30V,15CMA 07910 1N4152
CR145 152-0141-02 SEMICOND DEVICE:SILICON, 30V, L50MA 07910 1N4152
CR147 152-0141~02 SEMICOND DEVICE:SILICON, 30V, 150MA 079310 1nN41ls2
CR220 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR222 152-0141-02 SEMICOND DEVICE:STLICON,30V,150Ma 07910 1N4152
CR224 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 079310 1N4152
CR226 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1M4152
CR228 152~-0141-02 SEMICOND DEVICE:STLICON,30V,150MA 07910 1N4152
CR296 152-0141-02 SEMICOND DEVICE:SILICON,30V,150Ma 07910 1N4152
CR304 152-0141-02 SEMICOND DEVICE:SILICOM,30V,150MA 07910 1n4ls2
CR305 152.0141~02 SEMICOND DEVICE:SILICON,30v,150MA 87910 1n4is2
CR378 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR382 152-0141-G2 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR493 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CRAYS 152-0141~02 SEMICOND DEVICE:SILTCON,30v,150MA 07910 1N4152
CR584 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V,280M 04713 MBD1GL
CRE00 152-0536-00 SEMICOND DEVICE:SILICON,HOT CARRIER,4V,280M 04713 MBD1OL
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CR604 152~0141~02 SEMICOND DEVICE:STLICON,30V,150MA 07910 1n4152
CR782 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 87910 1n4152
CR720 152-0141-02 SEMICOND DEVICE:SILICON,30v,150Ma 07910 1n4152
CR792 152~0141-02 SEMICOND BREVICH:STLYICON,30V,150MA 07910 1ndls2
CR794 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07910  1N4152
CRBLS 152~0141~02 SEMICOND DEVICE:SILICON,30V,15CMA 07910 1N4152
{RE76 152-0141-02 SEMICOND DEVICE:SILICON,30V,150MA 07810 1N4152
CRE8Y 152-0141~02 SEMICOND DEVICE:SILICON,30V,150MA 0721C 1nN4152
CRY5H 152-0141=02 SEMICOND DEVICE:SILICON,30V,150MA 07910 1N4152
CR990 152-0141-02 SEMICOND DEVICE:STILICGN,30V,150M2 07910 1N4152
CR99] 152-0141~-02 SEMICOND DEVICE:SILICON,30V,150MA 0Y9L0  1N4152
CR1Z00 - 152-0488-00 SEMICOND DEVICE :STLILON,200V,1500MA 800068 152-0488-00C
CRL202 1532-0066~00 SEMICOND DEVICE:SILICON,400V ,750MA 80009 132-0066-00
CR1207 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR121%  152-0066-00 SEMICOND DEVICE:SILICON,400v,750MA 8009  152-0066-00
CR1225 152-0488~00 SEMICOND DEVICE:STILICON,200V, 1300MA 80009 152-0488-00
CR1L240 152-0066-00 SEMICOND DEVICE:SILICON,400v,750MA 80009  152-0066-00
CRl242 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152~0066~00
CrR1244  152~0066-0¢ SEMICOND DEVICE:SILICON,400v,750MA BOOOY  152-0066-00
CR1246 152~0066~00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1248 152-0066~00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-G0
CR1250 152-0066-00 SEMICOMD DEVICE:STILICON,400V,750MA 80009 152-0066-00
Cr1272 152-0141-02 SEMICOND DEVICE:SILICONM,30V,150M2 07910 1n4152
CR1282 152~0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80008 152-0066-00
CR1283 152~0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1306 152-0141-02 SEMICOND DEVICE :SILICON, 30V, 150MA 07910 1n4152
CR1310  152-0066-00 SEMICOND DEVICE:8ILICON,400V,750MA 80009  152-0066~00
CR1325 152-0488-00 SEMICORD DEVICE:SILICCN,200V,1500MA 80009  152-0488-00
CR1327  152-0066-00 SEMICOND DEVICE:SILICON,400V,750Ma 80009 152-0066-00
CRrR1337 152-0066~00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066-00
CR1340 152-0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009  152~0066~00
CR1342 152«0066-00 SEMICOND DEVICE:SILICON,400V,750MA 80009 152-0066~00
CR1344  152-0066-00 SEMICOND DEVICE:STLICON,400V,750MA 80002  152-0066~00
CR1372 152-G141-02 SEMICOND DEVICE:SILICON,30V,150MA 07410 1mdls2
CR1382 152-0086-00 SEMICOND DEVICE:SILICON,400V,750MA 80009  152-0066~00
CR138B3 152-0066-00 SEMICOND DEVICE:SILICON,400v,750MA BOQ09 152-0066-00
CRI406  152-0141-02 SEMICOND DEVICE :STLICOM,30V,150MA 07910 1M4152
CR1410 152-0066-00 SEMICOND DEVICE:SILICON,4C0v,750MA 80009  152-0066-00
DL480 118-0755-00 DELAY LINE,ELEC:4.75N5,50 CHMS BQQL9 11i9-0755-00
Dello 150-1025-00 LAME, LED: 2.0V ,GREEN 53184 XC209G
DS 500 150-1031-00 LAME, LED: RED, 20V 53184 XC209R
DEL250 150-1029-00 LAME , LED: 2.0V ,GREEN 53184 XC209G
J10 1331~0955-00 CONNECTOR ,RCPT, :BNC ,FEMALE 249331 28JR0O-1
Jl2 131-1003~00 CONNECTOR BODY, :CKT BD MT,3 PRONG BC009 131-1003-00
J90 131-1003-00 CONNECTOR BODY, :CKT BD MT,3 PRONG 80009  131-1003-00
J140 131-1063-00 CONNECTOR BODY, 1 CKT BD MT,3 PRONG 80009 131-31003-00
J254 131100300 CONNECTOR BODY, :CKT BD MT,3 PRONG 80009 131-1003-00
J255 131-0955-00 CONNECTOR, RCPT, +BNC ,FEMALE 24931  28JR200-~1
J260 131-1003-00 CONNECTOR BODY,:CKT BD MT,3 PRONG 80009 131~-1003-00
J305 131-1003-00 CONNECTOR BODY, :CKT BD MT,3 PRONG 80008 131-1003-00
J450 131-1003-00 CONNECTOR BODY, :CKT BD MP,3 DRONG 80009 131-1003-00
J452 131-1003-00 CONNECTOR BODY, :CKT BD MT,3 PRONG 80009  131-1003~00
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J480 131-1003-00 CONNECTOR BODY, : CKT BD MT,3 PRONG 80009 131-1003-00
J481] 131-1003-00 CONNECTOR BODY , :CKT BD MY?,3 PRONG 80009 131-1003-00
J485 131-10G3~00 CONNECTOR BODY, :CKT BD MT,3 PRONG 80069 131-1003-00
J520 131-1003-00 CONNECTOR BODY, :CKT BD MT,3 PRONG 80009  131-1003-00
J522 1331100300 CONNECTOR BODY, :CKT BD MT,3 PRONG B00G9 131-1003-00
J1024 131~-1003-00 CONNECTOR BCODY, :CKT BD MT,3 PRONG 80009 131-1003-00
J1025 13)~131.5-00 CONNECTCR, RCPT, :BNC ,FEMALE 80009 131-1315%-00
J1L200 131-1003-00 CONNECTOR BODY, :CKT BD MT,3 PRONG 80009 131-1003~00
J1201 131-1003-00 CONNECTOR BODY, :CKT BD MT,3 PRONG BO009 131-1003-00
L.240 276~0568~00 CORE, TORCID: 80009 276-0569-00
L5C7 108~-0114~00 COLL, RF : 6UH 80008 108~0114-00
1980 108-0543~00 COIL;RF:1,1UH BOC02 108~0543-00
LLCG0 108~0543~00 COLIL,RFP:1.1UH 80009 108-0543-00
LRG&2 108-0328-00 COLL,RF: 0. 3UH 80009 108-0328~00
Q20 15)-1042~00 SEMICOND DVC SE:MATCHED PAIR FET 80009 151-1042-00
022
25 181~0221-00 TRANSTSTOR :SILICON, PNP 80002 151-0221-00
Q26 151=~0221~00 TRANSISTOR:5ILICON,PNP 80009  151-0221-00
Q36 151-0188-40 TRANSISTOR::STILICON,PNP 01295 2N3906
©100 151-0333~00 TRANSTSTOR: STLICON,NPN,SEL FROM MPS918 BOO0DS 151-0333~00
Qiloz 151-0333~00 TRANSISTOR:SILICON,NPN,SEL FROM MPS91is 80009 151-0333-00
G110 151-0£24-00 TRANSISTOR: STLICOM, NEN 07263 2N576%
2150 153-0424-00 TRANSISTCR:SILICON, NPN 07263 2H576%
0160 151-0424-00 TRANSISTOR:§ ILICON, NDN 07263 2N5769
Q175 151-0333-00 TRANSISTOR:SILICON,NPN,SEL FROM MP5918 80009 151-0333-00
Q178 151~0221-00 XB010125 TRANSISTOR:STLYCON, PNP BGQ09 151-0221-00
Q240 151022300 TRANSISTOR:SILICON, PNP B0COY 151-0221-00
0244 151-0221-00 TRANSISTCR:SILICON,BPNP 80009  151-0221-00
Q290 151-0424-00 TRANSISTOR:SILICON, NPN 07263 2N5769
Q284 £51-0221-00 TRANSISTOR:SILICON,PNP 80009 151-0221~C0
Q320 151-0424-00 TRANSISTOR:SILICON , NPN 07263 285769
0342 151-0225~00 TRANSISTOR: STLICON, NPN 079210 (823365
406 151-0424-00 TRANSISTOR:SELICON, NPN 07263 285769
Q410 151-0221-00 TRANSISTOR :SILICON,PNP 800092 151-0221-00
043% 151-5424-00 TRANSISTOR :SILYCON, NPN Q7263 2N5769
0460 151-0225-00 TRANSISTOR:SILICON,KPN 07910 C523365
Q525 151-0221-00 TRAMSTISTOR:SILICON, PP 20002 151-0221-00
Q530 181~0221-00 TRANSISTOR: SILICON,PNP 800G9 151-0221-00
545 151~0221-00 TRANSISTOR:STLICON,PNP 800082 151-0221-00
Q550 15i-01%0-00 TRANSISTOR: BILICON, NPN 80009 151-0190-C0
0560 151-0221-0G TRANSISTOR : STLICON , PNP 80009 151-0221-00
£565 151022100 TRANSISTOR:SILICON,PNP 80009 151-0221-00
Q575 151~0190~00 TRANSISTOR :STLICON, NPN 80009 151-0190-00
Q2580 151~0301-00 TRANSISTOR:SILICON, PNP 04713 2N2907A
Q600 151~0302-G0 TRANSISTOR:SILECGON, NPN 04713 2N2222A
Q608 151-0188~00 TRANSISTOR:STILICON,PNP 01295 2N3%06
0625 151-0424-00 TRANSTSTOR:SILICON, NPN 07263  2N5769
Q630 151~0424-00 TRAMSISTCR:SILICON, NPN 07263 2NST69
Q635 151-0424-~00 TRANSISTOR:SILICON, NPK Q7263 285769
Q640 151-0188-00 TRANSISTOR:SILICON,PNP 01295 2N3906
Q660 151-0282~00 TRANSISTOR:SILICON, NPN 02735 2N5179
38 REV. A MAY 1976



Replaceable Electrical Parts—PG 508

Tekironix  Sericl/Model No. Mfr
Ckt No. Port No.  Eff Dsconf Mame & Desciiplion Code Mfr Parf Number
Qﬁ'is} 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 80009 151-1042-00
0680
0685 151~0282~00 TRANSISTOR :SILICON,NPH 02735 285179
QeSS0 151-0282~G0C TRANSYISTOR:SILICON,NPN 02735  2N5179
Q700 151-1042~00 SEMICOND DVC SE:MATCHED PAIR FET 80009  151-1042-00
Q?Ol‘
0704 151-0333~00 TRANSISTOR:SILICON,NPN,SEL FROM MPSS18 80008  151~0333-00
o706 151-0333-00 TRANSISTOR:SILICON,NPN,SEL FROM MPS918 B0O0QZ 151-0333-00
G715 151-0424~00 TRANSISTOR:SILICON, NPN 07263 2N5769
0820 151=-(221~00 TRANSISTOR:SELICON,PNP 80009 151-0221-00
0825 153-0221-00 TRANSISTOR:SILICON,PNP 8000¢ 151-0221-00
G840 151-0221-00 TRENSISTOR: SILICON , PN 80009 151-0221~00
QB4S 151-0221-00 TRANSISTOR:SILICON,PNP 80009 151-0221~00
Q%00 151-0190-00 TRANSTSTOR:STLICON, NPN 8000¢ 131-0190-00
Q945 151~0424-00 TRANSISTOR:SILICON, NPN 07263 2NET6S
Q950 151~0221-00 TRANSISTOR :SILICON,PNP 80009 151-0221-00
£%54 151~0221-00 TRANSISTOR:SILICON,PNP 80009 151-0221~00
ouTs 151-0438~00 TRANSISTOR:SILICON,PNP,SEL FROM SPS6927 80009 151-0438-00
£980 151-0211~00 TRANSISTCOR :SILICON, NPN 01282 2N3866
0920 151-0285-00 TRANSISTOR:SILICON,PNP 80009  151-0285-00
£995 151~0424-00 TRANSISTOR :SILICON, NPN 07263 2N5769
01600 151-0302-00 TRANSISTOR : STLICON, NPH 04713 2NZ222A
Q1010 151-0411-00 TRANSISTOR:SILICON,NPN 80009 151~0411-00
Q105 151-0411~C0C TRANSISTOR:SILICON ,NPN 80009 151-0411-00
QL1655 151-0424-00 TRANSEISTOR :SILICON ,NPN 07263 2NB769
QLOBG 151-0285~-00 TRANSTISTOR :SILICON,PNP 80009 151-~0285~00
Q1070 151-0211-00 TRANSISTOR:SILICON,NEN 01282  2N3B6E
Q1075 151-01i8B-C0 TRANSISTOR:SILICON,PNP 01295  2N3806
Q1080 151~0301~00 TRANSISTOR: SILICON,PNP 4713 2R2907A
Q1090 151-~0450-00 TRANSISTOR:SILICON,PNP,SEL FROM ZN5583 80008 151-0450-00
Q1095 151-0450-00 TRANSISTOR:8ILICON,PNP,SEL FROM 2¥5583 80009  151-0450-00
Q1255 151-0432-00 TRANSISTOR::SILICOM, NPN 12040 sM07391
QL1265  151-0432-00 TRANSISTOR:S ILICON , NPN 12040 SMO7391
QL2706 151-0432-G0 TRANSISTOR :SILICON, NPN 12040 sM07391
Q1280 153-0463=00 TRANSISTOR:SILICON,PNP 80009 151-0463-00
QL1285 151-G350~00 TRANSISTCR:SILICON,PNE 07263 S036521
Q1295 151-0350~-00 TRANSISTOR:SILICON,PNP 07263 50386521
Q1300 151~0347-00 TRANSISTCR:SILICON,NPN 80002 151-0347-00
Q1355 151-0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00
0l365  15:1-0453-00 PRANSTSTOR : STLICON, PNP BOOOY  151-~0453-00
Q1370 153=0453-00 TRANSISTOR:SILICON,PNP 80009 151-0453-00
01380 153~0439-00 TRANSISTOR:SILICON,NPN BOO09 151-0439-00
01385 151-0347-00 TRANSISTOR:5ILICON,NPN 80009 151-0347-00
Q1395 151~0347~00 TRANSISTOR :SILICON,NPN 80009 151-0347-00
$1400 151~0453-00 TRANSISTCOR :SILICON,PNP 80009 151-0453-00
R1Z 301-0510~00 RES. ,FXD,CMPSN:51 OHM,5%,0.50W 01121 EB5105
R4 315-0913-00 RES. ,FXD,CMPSN:91X OHM,5%,0.25% 01121 (B9135
R1l6 315~0914~00 RES. ,FXD,CMPSN:910K OHM,5%,0.25W 01121 CB91435
R20 301~0471+00 RES. ,FXD,CHMPSN:470 OHM,5%,0. 500 01121 EB4TLS
R22 301-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.50W 01121 EB4715
RZ5 315-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25W 01121 CR4705
Rz28 315-0102-00 RES. ,FPXD,CMPSN:1K OHM,5%,0.25W 01121 CB1025
R30 315~0152~00 RES. FXD,CMPSN:1.5K CHM,5%,0.25W 01121 CBls2S
R32 315-0302-00 RES. ,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025
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R33 315-~0512-00 RES. ,FiD,CMPEN:5.1K OnM,5%,0,25W 0112% CB5125
R3%6 315~0470~00 RES. ,FXD,CMPSN:47 O, 5%,0.25w 01121 CB4705
R3B8 315-0101-00 RES, ,F'XD,CMPEN:100 OHM,5%,0.25W 01121 CB1015
R40 321=-0302-00 REs.,FXD,FIIM:13.7K OHM,1%,0.125%W 91637 MFFIBLlEGL3TOLF
R42 321-0327=00 RES. ,FXD,PITM:24.9K 0HM,1%,0.,125W 91637 MFPLB16G249C1F
R43 321-0289-00 RES. ,FXD,FIIM: 10X OHNM,1%,0.125w 91637 MFF1816GL000LF
R45 321-029G-00 RES.,F¥D,FIIM:10.2K OHM,1%,0.3125%W 91637 MFF1BLl6G10Z01F
R48 311-1484-00 RES. VAR, NOWWIR:2,5K OHM W 01121 1iM1ie
R52 315-0101~-00 RES, ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB10O1S
R53 315~0101-00 RES. FXD,CMPSN: 100 OHM,5%,0.25W 01121 <CR1015
R55 315-0182-00 RES. ,FXD,CHMPSN:1.8% OHM,5%,0.25%W 01121 <CB1825
R56 315~0392-00 RES. ,IXD,CMPSN:3.9K OHM,5%,0.25W 01131 CRB3925
R57 315-0242~00 RES.  FED,CMPSH: 2. 4K OHM,5%,0.25%W 01131 CBR2425
R6O 315~-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 (CB2205
RG2 315-0271-80 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
RG4 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 031121 ©B2205
R66 315-04731-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
R70 315-0151-G0 RES. ,FED,CMPSN:150 OHM,5%,.0.25W 01323 ©Bl5i15
R72 315~0331-00 RES. ,F¥D,CMPSN:330 OHM,5%,0.25%W 01121 CB3315
R73 315-0391-00 RES., ,FXD,CMPSN:390 OHM,5%,0.25W §1121 CB3815
R75 3315~0102-00 RES. ,FRD,CMPSN:1K OHM,5%,0.25W 01121 CB1O25
R76 315~0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0,25W 01121 <CB1025
R78 315-0101-00 RES, ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CB1O15
R9O 315-0391-00 RES. , XD, CMPSN:390 OHM,5%,0.25%W 01121 <CB3915
R2 315-0102-00 RES, , XD, CMPSN: 1K OHM,5%,0.25W 01121 CB1O2ZS
R95 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 ©B5s615
RiCO 301-56152-00 RES.,FED,CMPEN:1.5K OHM,5%,0.50W 01121 EB1525
R1O2 315-0331-00 RES . ,FXD,CMPSN:330 OHM,5%,0.25% 01121 CB3315
R104 315-0161-00 RES.,FXD,CMPSN: 160 OHM,5%,0.25W 01121 CBi6l5
R10& 321-0297-00 RES. ,FXD,PrimM:I2.1K OmM,1%,0.125W 91637 MFFIBL6G12101F
R110 315-0331-00 RES. ,FXD,CMPSN: 330 OMM,5%,0.25W 01121 CB3313
R112 321-0217-0C RES, ,FXD,FIIM:1.78K OHM,1%,0.125W 91637 MFFIB16G17800F
R113 321~0255-00 RES. ,F¥D,FILM:4.42K OHM,1%,0.125W 81637 MFF1816G44200F
R140 315~0131~00 RES. ,FXD,CMPSN:130 OHM,5%,0.25W 01121 (€B1315
R142 315-0820-00 RES.,FPED,CMPSN:82 OHM,5%,0.25W 61121  CBR2GS
R145 315~0471-00 RES. ,FXD,CMPSK:470 OHM,5%,0.25W G1121 CB471S5
R147 315~0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
R15C 315-01231~00 RES. ,FXD,CMPEN:120 OHM,5%,0.25W 01121 (JBl215
R152 315-0438~-G0 RES, ,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB4305
R154 301-0132~00 RES., ,FXD,CMPSN:1.3K OHM,5%,0.50W 01121 EB1325
R156 315-0435-C0 RES. ,FXD,CMPSN:43 OHM,5%,0,25W 01121 <CB4305
R160 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 <CB1015
R162 315-0242-00 RES. ,FXD,CMPSN:Z2.4K OHM,5%,0.25W 01121 <CB2425
R165 311-1561-00 RES, , VAR, NONWIR:2.5K CHM,20%,0.50W 73138 91A-25000M
Ri67 315~0112-00 RES, ,FXD,CMPSN:1.1K OHM,5%,0.25W 01121 «<¢B1125
R169 315-G362-00 RES.,TXD,CMPSN:3.6K CHM,5%,0.25W 01121 CB3625
Ri70 311-1560-00 RES . , VAR, NONWIR:5K OHM,5%,0.50W 73138  91A~50000M
R1i71 315-0430-00 BOLOLO0 BOI10124X RES.,FXD,CMPSN:43 COHM,5%,0.25W 01121 CB4305
Ri72 315-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.25¢W 01131 <CB1525
R175 315=0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0.25W 01121 CB4315
RrLT77 315~-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 01121 (CB6BOS
R178 315-0271-00 XBOL0O125 RAS. ,FXD,CMPSK: 270 OHAM,5%,0.25W 0li21 CB2715
R1BO 311-1.560-G0 EES. , VAR, NOWNWIR: 5K OHM,5%,0.50W 73138  91A-50000M
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R182 315068300 RES. ,FXD,CMPSN:68K OHM,5%,0.25W 01121 CB6835
R185 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0,25W 01121 <CBICIS
R186 311-31567-00 RES.,VAR,NONWIR:100 OHM,20%,0.50W 73138 S1A-100R0OM
R190 311-31832-00 RES.,VAR,NCNWIR:5X OHM,10%,0.50W 01121 14M395
R192 315312300 RES.,PXD,CMPSN: 12K OHM,5%,0,25W 01121 <CBl1235
R194 315-0432-00 RES. ,FXD,CMPSN:4.3K OHM,5%,0.25W 01121 (r4325
R195 311-1566-00 RES. VAR, NONWIR:200 OHM,20%,0.50W 73138 21A~2C0ROM
R214 307-0113-00 RES.,FXD,CMPSN:5,1 OHM,5%,0.25W 01121 <{BBIGS
R218 315-0180-00 RES. FXD,CMPSN:18 OHM,5%,0.25W 01121 CB180S
R219 315-0100-00 RES. ,FPXD,CMPSN:10 OHM,5%,0,25W 01121 <CB1005
R224 315-0471-00 RES, ,FPXD,CMPSN:470 OHM,5%,0.25%W 01121 <CB4715
R230 315-0471-00 RES . ,FXD,CMPSN:470 OHM,5%,0.25W 01121 (CB4715
R232 315~0471-00 RES, XD, CMPSN:470 OHM,5%,0,.250W 01121 CB4715
R234 315-0471-00 . RES, ,FXD,CMPSN:470 OHM,5%,0.25W 01121 (¢B4715
R240 315~0220~00 RES, ,FXD,CMPSN:22 OHM,5%,0.25%W 01121 CR2205
R242 301-0431-00 RES.,FXD,CMPSN:430 OHM,5%,0.50W 01121 EB4315
R244 301~0431~00 RES, ,FXD,CMPSN:430 OHM,5%,0.50W 01121 ©EB4315
R248 315-01006-00 RES, ,FXD,CMPSN:10 OBM,5%,0.25W 01121 CEl005
R249 315-05106-00 RES, ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CBS5105
R252 315-0100-00 RES, ,FXD,CMPSN:10 OEM,5%,0.25W 01121 CB1OOS
RZ253 315-0510-00 RES, ,FXD,CMPSN:51 OHM,5%,0.25W Qli2l CRS5L0S
R2Z70 315-0271-00 RES, ,FXD,CMPSN: 270 OHM,5%,0.25%W Q1121 CR2715
R272 315~0471-00 RES, ,FXD,CMPSN:470Q OHM,5%,0.25W 01121 CB4715
R274 315-0471-00 RES, ,FXD,CMPSN:470 OHM,5%,0.25W 01121 <CB4715
R275 315-0680-00 RES. ,FXD,CMPSN 68 OHM,5%,0,25Ww 01121 CB6BOS
R2B0 315~0471-00 RES, ,FXD,CMPSN:470 OHM,5%,0.25W Glizl CB4715
R284 315-0471-C0 RES, ,F¥D,CMPEN:470 OBM,5%,0,25W 01121 <CB4715
R290 L 315-0271-00 RES, ,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715
R292 315-0111-00 RES.,F¥D,CMPSN:110 OHM,5%,0.25W 01121 'CBL1LS
R294 315-0302-00 RES, ,FXD,CMPSN: 3K OHM,5%,0.25W 01121 CB3025
R296 315-0100-00 RES, ,F¥D,CMPSN:10 OHM,5%,0.25W 01121 CB1OOS
R300 315-0121-00 RES. ,FXD,CMPSN:120 OHM,5%,0.25W 01121 CRlzl5
R3304 315-0430-00 RES., ,FXD,CMPSN:43 OHM,5%,0.25W 01121 CB4305
R306 315~-0151-00 RES. ,FED,CMPSN: 150 OHM,5%,0.25W Q1121 (¢Bl515
R310 315-~0271~00 RES. ,FXD,CMPSN:270 OHM,5%,.0,25W 61121 ¢Ra7ls
R312 315-0271~00 RES. ,FXD,CMPSN:270 OHM,5%,0.25% 01121 CB2715
R315 315-0390-00 _ RES. ,PXD,CMPSN:39 OHM,5%,0.25W 031121 CB3IVOS
R317 315—0510;00 . RES. ,FXD,CMPSN:51 OHM,5%,0.25W 01121 CB5105
rR320 315-0220-00 RES., ,FXD,CMPEN:22 OHM,5%,0.25W 01121 <(¢RB2205
R325 315-0270~00 RES, ,FXD,CMPSN:27 OHM,5%,0.25W 01121 CR2765
Rr3Z28 315-0180-00 RES.,FXD,CMPEN:10 OHM,5%,0.25W 0112% {£BLOGS
R342 315~0101~00 RES. ,FXD,CMPSN: 100 OHM,5%,0,25W 01121 CBlOlS
R346 315~0202-00 RES.,FXD,CMPSN: 2K OHM,S5%,0.25% 01121 CR2025
R348 315-0201-00 RES, ,FXD,CMPSN: 200 OHM,5%,0.25W 01121 CR2015
R350 315-0621~00 RES. ,FXD,CMPSN:620 OHM,5%,0.25W 01121 CB6215
R352 311-1562-00 RES. , VAR, NONWIR:2¥ OnHM,20%,0,50W 73138 91A-20000M
R354 315-0124-00 RES. ,FXD,CMPSN:120K OHM,5%,0.25W 01121 (CBl245
R355 311-1834-00C . RES.,VAR,NONWIR:50K OMM,10%,0.50W 01121 14M397
R360 315-0471-00 RES., ,FXD,CMPSN:470 OHM,5%,0,25W 01121 CB4715
R362 315-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0,25W 01121 (B471S5
R364 315-0680-00C RES. PRD,CMPSN:68 OHM,5%,0.25W G1121 CB6BOS
R366 315~0471-00 ' RES. ,FXD,CMPSN:470 OHM,5%,0.25W 41121 Cpa713
R368 315-0471-00 RES. ,PXD,CMPSN:470 OuM,5%,0.25W 013121 CB4715
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RITO 315-0471~00 RES. ,FXD,CMPSN:470 OHM,5%,0.35W 01121 CB4715
r372 315-0680-00 RES. ,FXD,CMPSK:68 OHM,5%,0.25W 01121 CREBOS
R375 315-0471~00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 CB4715
R3IBO 315~0102~50 RES, ,FXD,CMPSN:1X OHM,5%,0,25W 01121 (81025
RAOC 315-0471~00  BO10100 BOL0L24  RES.,FXD,CMPSN:470 OHM,5%,0.25W 01121 €84715
RA0O 315-0271-60  BOLO125 RES. ,FXD,CMPSN:270 OHM,5%,0.25W 01121 ©B2715
R402 315-0471-00  BO10100 BOLO124  RES.,FSD,CMPSN:470 OHM,5%,0,25W 01121 ©B471S
RAO2 315-0271=00  BOLO125 RES.,FXD,CMPSN:270 OHM,5%,0.25H 01121 CR2715
RAOE 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0,25W 01121 CB2715
R408 315-0111-60 RES.,FXD,CMPSN:110 OHM,5%,0.25W 01121 ©Bl115
R410 315-0302-00 RES, ,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3I02S
R412 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.25%W 01121 ©B10GS
RALE 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,0.25W 01121 CB1215
R420 115-0430-0¢ RES.,FXD,CMPSN:43 CHM,5%,0.25W 01121 CB4305
RE22 315-0151-060 RES. ,FXD,CMPSN:150 OHM,5%,0.25W 01121 CBR1515
R4AZE 315-0271-00 RES.,FED,CMPSN:270 OHM,5%,0.25wW 01121 CB2715
R42E 315-0271-00 RES. ,FXD,CMPSN:270 OHM,5%,0,25W 01121 CB2715
R430 315-0390-00 RES, ,FXD,CMPSN:39 OHM,5%,0.25W 01121 CB3905 .
R432 315-0510-00 RES. ,FXD,CHMPSN:51 OEM,5%,0,25¢ 01121 CBS108
R436 315-0270-C0 RES.,FXD,CMPSN:27 OHM,5%,0.25% 01121 CB270S
R439 315~0100~00 RES.,FXD,CMPSN:10 OHM,5%,0.25% 01121 CB1905
R455 215-0220-00 KES. ,¥XD,CMPSN:22 OEM,5%,0,25% 01121 CB2205
RAGE 315-0101-06 RES.,FXD,CMPSN:100 OHM,5%,0.25W 81121 ©BlO1S
RAGO 315-0202-00 RES. ,PXD,CMPSN: 2K OEM,5%,0.25W 013121 CR2025
R4G5 311-1561-00 RES.,VAR,NONWIR:2.5K CHM,20%,0.50W 73138 91A-25000M
RAG2 315-0201~00 RES. ,FXD,CMPSN:200 OHM,5%,0.25% 01121 CB2015
R467 315-0621-00 RES. ,FXD,CMPSN:620 OHM,5%,0,25% 01121 CB6215
RATC 311-1562-00 RES. , VAR, NONWIR:2K OHM,20%,0.50% 73138  91A-20000M
R473 315-0124-00 RES. ,FXD,CMPSN:120K QI,5%,0.25W 01121 ©B1245
R475 311-31834-00 RES. , VAR, NONWIR:50K OHM,10%,0.50W 01121 14M397
R482 315-0102-00 XBO1l0125 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 ¢€B1025
R85 315-0102-00 RES . ,FXD,CMPSN:1K OFEM,5%,0,25W 01121 CR1025
rR4a7 315~0102~00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 ¢B1025
R490 315-0152-00 RES.,FED,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
R4Y2 315-0102~00 XBOL0125 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBlO2S
RAD3 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBl025
R495 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBlO1S
R5GO 315-0151-00 RES. ,PAD,CMPSN:150 OHM,5%,0.25W 01121 CBl515
R520 315-0131~00 RES.,FXD,CMPSN:130 OHM,5%,0.25W 01121 CB1315
RG22 315-0820-00 RES, ,FXD,CMPSN:B2 OHM,5%,0.25W 01121 <CB8205
R525 315-05310-00 RES.,FXD,CMPSN:51 OHM,5%,0.25¢ 01121 ©B5105
RE27 315-0182-00 RES. ,F'XD,CMPSN: 1K OHM,5%,0,25W 01121 CR102S
R528 315-02206-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25¢ 01121 CR2205
RS30 315-0102-00 RES.,F¥D,CMPSN:1K OHM,5%,0.25W 01121 &B1025
R534 315-0820-00 RES.,FXD,CMPSN:82 OHM,5%,0,25W 01121 CBB205
R536 315-0131-00 RES, ,FXD,CMPSN:130 OHM,5%,0.250 01121 CB13LS
R538 315-0516-00 RES. ,FXD,CMPSN:51 OHM,5%,0.25W g1121 CB5105
BS540 311~1833-00 RES ., VAR, NONWIR:50K OmM,10%,0.50% 01121 14M396 .
R542 311-1248-00 RES.,VAR,NONWIR:500 OHM,10%,0.50W 73138 72%-23-0-501K
R544 315-0111-00 RES.,FXD,CMPSN:110 OHM,5%,0.25W 01121 CBIL15
R545 315-0111-00 RES, ,FXD,CMPSN:110 OHM,5%,0.25W 01121 C€B1115
R547 315-0381~-G0 RES. ,FXD,CMPSN:3%0 OHM,5%,0.25W Q1121 CRr381%
RE50 315-0271-00 RES.,FXD,CMPSN:270 CHM,5%,0.25W 01121 CB2715
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R552 315=-0332-00 RES. ,FPXD,CMPSN:3.3K OHM,5%,0,.25%W 01121 83325
R554 321-0225-00 RES. ,PXD,PILM:2,15K OHM,1%,0.125W 91637 MFF1816G21500F
R555 321~-0297~00 RES. ,FXD,FII#:12,1KX OHM,1%,0.]125w 91637 MFFlB16G1l2101F
R560 317~0470-00 RES, ,FXD,CMPSN:47 OHM,5%,0.125W 01121 BB4705
R563 317-0470-00 RES, ,FHD,CMPSN:47 OHM,5%,0.125%W 01121 BR4705
R565 317-0220-0C RES. ,FXD,CMPSN:22 OHM,5%,0.125%W 01121 BB220S
R569 315-0751-00 RES. ,¥¥D,CMPSN:750 OHM,5%,0,20W $1121 <B7515
R570Q 3311-1237=00 RES. , VAR, NONWIR:1K OHM,10%,0.50%W 32997  31386H-TO7-102
R571 315=-0512-00 RES. ,FXD,CHMPEN:5.1K OBM,5%,0.25W $1121 CB5125
R575 315-0102-00 RES. ,FXD,CMPSN: 1K OHM,5%,0.25W 01121 €B1025
R578 301~0471-00 RES, ,FXD,CMPSN:470 OHM,5%,0.50W 01121 EB4715
R585 © 317015000 RES. ,FXD,CMPSN:15 OHM,5%,0.125W 0li2l BB1505
REB6O 317-0150~00 RES. ,FXD,CMPER:15 OmM,5%,0.125W 01123 BB1505
R600 315-0221-00 XB010125 RES., ,FXD,CMPSN:220 OHM,5%,0.25%W Q112 €B2215
R6C4 315~0161-00 RES. ,FXD,CMPSN:160 OHM,5%,0.25W 01121 ¢ml1615
Ro08 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 01121 <CB1lO25
R&14 315-0152-00 RES.,FXD,CMPSN:1.5K OHM,5%,0.25W 01121 CB1525
RE15 311~-1237-00 RES. VAR, NONWIR:1K OHM,10%,0,50W 32997  3386E~-T0O7-102
RELE 315-0472-00 RES. ,FXD,CMPSN:4.7K OfM,5%,0.25W 01121 CB4725
RE20 315-0751-00 REY, FUD,CMPSN: 750 OFM,5%,0.25W 01121 CB7515
R&22 317-0470-00 RES. ,FRD,CHPSN:47 OHM,5%,0.3125W G112l BB4705
R625 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 €B2203
R630 315-07531-00 RES. ,FXD,CMPSN:750 OBM,5%,0.25W 01121 CBY515
R&31 317-0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.125% 01121 BB4705
R&35 315-0220-00 RES. ,FXD,CMPSN:22 OHM,5%,0.25W 01121 <CB2205
R637 315-0332-00 RpS. ,FXD,CMPSN:3.3K OHM,5%,0.25% 013121 83325
R640 315-0271-00 RES.,FXD,CMPEN:270 OHM,5%,0.25W 01121 CB2715
R&43 321-0297-00 RES. ,FH{D, PTiM:12. 3% OHM,1%,0.125W 91637 MFF1816Gl2101iF
R644 321-G225-00 RES. ,FXD,FIIM:2.15K OHM,1%,0.125% 91637 MFF1816G21500F
R647 315-G111~00 RES. ,FXD,CMPEN:110 OHM,5%,0.25W 0121 CB11LS
RG4H 315-0111-00 RES, ,FXD,CMPSN:11C OHM,5%,0.25W 01123 CB11iS
RE50 311-1248-00 RES. VAR, NONWIR:500 0O, 10%,0.50%9 73138 72X-23-0-501K
R655 311-1833~00 RES. , VAR, NONWIR:50K OHM,10%,0.50W 01121 14M396
RG60 321-0173-00 RES.  PXD, FIIM 619 OHM,1%,0,125W 91637 MFFlB1l6G61l9ROF
R662 315-0101-00 RES. ,TXD,CMPSN:100 OHM,5%,0,25W 01121 CBiO1S
RG6T 321~0289-00 RES. ,FXD,FILM:10K OHM,1%,0.125w 91637 MPFI1816GLO00LP
RG68 321-0282-00 RES.,PXD FIIM:8. 45K OB, 31%,0.125%W 91637 MFF1816G84500F
RGT0 321-0289-00 RES, ,F¥D,FILM: 10K OHM,1%,0.125W 21637 MFF1816G1lO001F
RETL 321-0282-00 RES. ,FRD,FILM:B.45K OHM,1%,0.125w 91637 MPFPLIH16G84500F
RG78 317=-0105-00 RES. ,FXD,CMPSN:100 OBEM,5%,0.125W 41121 BB1015
RE82 315=-0151-00 RES, ,FXD,CMPSN: 150 OHM,5%,0.25W 01121 {81515
R6BS 321-006%-00 RES, ,FXD,FIIM:51.1 OHM,1%,0.125% 91637 MPRLBIGGBIRIOE
RE87 315-0220-00 RES. ,FXD,CMPSH:22 OHM,5%,0.25W 01121 CB2205
R&S0 321-006%-00 RES. ,FXD,PIIM:51.1 OHM,1%,0.125% 91637 MFF1BL6GSLR1OF
R692 315~-0220-00 RES. ,FXD,CMPSN:22 COHM,5%,0.25W 01121 Cm2205
R695 321-0199~00 RES., ,FXD,FILM:1.15K OHM,1%,0.125%W 91637 MFFIB816GlIBL0F
R6S7 317-0101-00 RES, ,FXD,CMPSN:10C OHM,5%,0,125W 013121 BB1O1S
RE98 321~0153-00 RES.,FXD,FIIM:383 OHM,1%,0.125% 91637 MPF1816G383R0OF
R7G0 315-0751-00 RES. ,F¥D,CMPSN:750 OHM,5%,0.25W 01121 CB7515
R7G2 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBlOO5
R704 315-0162~00 RES. ,FXD,CMPSN:1.6K OHM,5%,0.25W 01121 CB1625
R7G6 315-0100-00 RES. ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CB1OOS
R7G8 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 <B2715
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R710 321~0153-00 RES. ,FXD,FTIM:383 OMHM,1%,0.125W 91637 MFFIS16G3B3R0OF
R71Z2 321-0199~C0 RES.,FXD,FITM:1.15K OHM,1%,0.125wW Q1637 MPFI816511500F
RTL5 3315-0431-00 RES. ,FXD,CMPSN:430 OHM,5%,0.25W 01121 <£B4315
R722 315-0561-00 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 CB5615
R724 315-~0561-C0 RES. ,FXD,CMPSN:560 OHM,5%,0.25W 01121 <CB5615
R728 315-0152-00 RES.,FXD,CMPSN:I,.5K OHM,5%,0.25W 01121 CBl52%
R730 315~-0561-00 RES. FXD,CMPSN:560 OHM,5%,0.25W 01121 CBS5615
R732 315-0151-80 RES. ,FXD,CMPSN:150 OHM,5%,0.259 01121 <CB1515
R734 315-0102-00 RES. ,FXD,CMPSK: 1K OHM,5%,0.25W 01121 CBlO25
R742 315~0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25w 01121 CB4715
R744 315~0301-00 RES. ,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB3015
R748 315~0471-00 RES. ,FXD,CMPSN:470 OHM,5%,0.25W 01121 (¢B4715
R749 315~-0680-00 RES. ,FXD,CMPSN:68 OHM,5%,0.25W 0112) CRB6BOS
R750 315-0361-00 RES. ,PXD,CMPSN:300 CHM,5%,0.25W 01121 (B3015
R7703,B 3131~1162-00 RES. ,VAR,NONWIR:2 X 10K OHM,10%,1w 12697 381-CM39691
R775 313:-1245-00 RES. , VAR, NONWIR:10X OHM,10%,0.50W T3138  72x-28-0-103K
R777 315-0165-00 RES, ,F'¥D,CMPSN:1M OHM,5%,0.25% 01121 CBLlG55
R778 315-0162~00 RES.,TXD,CMPSN:1K OHM,5%,0.25W 01121 CBlO25
R78C 315-0182-00 RES, ,FXD,CMPSN:1.8K OHM,5%,0.25W 01121 CBl825
R782 317-0100-00 RES. ,FXD,CMPEN:10 OHM,5%,0.125W Ql121 BB1GOS
R785 311~1245~00 RES. VAR, NONWIR:10K OHM,10%,0.50W 73138 72X%-28-0-103K
Rr187 315-0105-00 RES. ,FXD,CMPSN:1M OHM,5%,0.25W 01121 ¢€R1055
R788 315~-0102-00 RES., ,FXD,CMPSN:1K OHM,5%,0,25W 01121 <CBl1025
R790 315-0302-00 RES. ,FXD,CMPSN:3K OHM,5%,0.25W 01121 £B3025
R794 315~0302-00 RES. ,FXD,CMPSN:3K OHM,5%,0.25w 01121 CB3025
R796 315~0103-00 RES. ,F¥D,CMPSN: 10K OHM,5%,6.25W 01121 ¢B1O35
R798 315-0103~00 RES., ,FXD,CMP5K:10K OHM,5%,0.25W 01121 ¢B1035
RBOO 315-0183~00 RES. ,FXD,CMPSN:1BK OHM,5%,0.25W 1121 CB1835
R8O2 3315~0223-00 RES. ,FXD,CMPSN:22K OHM,5%,0.25W $1121 CR2235
RBO4 315-0103-00 RES, ,FXD,CMPSN: 10K OHM,5%,0.20W 1121 CB1O35
R810 321-028%-00 RES, ,FXD,FILM:10K OHM,1%,0.120W 41637 MFF1816G1O001F
RE11 321428900 RES. ,FED,FILM: 10K OHM,1%,0.125% 91637 MPP1816GLOQ01F
RB14 321-0289-00 RES. ,FXD, FILM:10K ©OHM,1%,0.125W 91637 MFF1B16G1L0001F
RENR 321-0289-00 RES. XD, FILM:10K OHM,1%,0.125%W 91637 MFF1816Gl0001F
RB1L7 32i~-0182-00 RES, ,FXD,FIIM:768 OHM,1%,0.125% 91637 MFF1816G768R0OF
R820 315-0101-00 RES.,FXD,CMPEN:100 OHM,5%,0.25W Q1121 CB1CLS
RB2Z5 323-0107-00 RES. ,F'XD,FIIM:127 OBM,1%,0,125%W 91637 MFF1R1GG12TROF
RB27 315-0470-00 RES, ,FXD,CMPSN:47 OQHM,5%,0.25W 01121 <£B4705
RB30 321-03142~00 RES. ,FXD,FIIlM:294 OHM,1%,0.125W 91637 MFPL816GZB4R0T
RE32 321-03142-00 RES, ,FXD,FIIM:294 OHM,1%,0,125%W 91637 MFPLBLoGZ94R0F
R834 315-0153-00 RES, ,FXD,CMPSN: 15K OHM,5%,0.25W 01121 <C¢B1535
RB36 315030300 RES. ,FXD,CMPSN: 30K OHM,5%,0,25W 01121 <CB3035
R840 321-0107-~0C RES, ,FXD,FITIM:127 OHM,1%,0.125W 91637 MFPLB8L6GL27ROF
R842 315-0470C-00 RES. ,FXD,CMPSN:47 OHM,5%,0.25w 01121 CB4705
R4S 322~0119~00 RES. ,FXD,PILM:169 OHM,1%,0.25W 91637 MrP1421G169R0F
RB47 323-0145-00 RES. ,FXD,FIIM:316 OBM,1%,0.50W 75042 CECTO-3160F
RB50 321-0114~00 RES. ,FXD , FIIM:150 OHM,1%,0.125W 91637 MFF1816G150R0OF
R852 321-0114-00 RES, ,FX0,FIIM:150 OHM,1%,0.125¢ 91637 MFF1816GLl50ROF
R854 321-0114-00 RES, ,FXD,FILM:150 OMM,1%,0.125%W 91637 MFF1B16GL50R0F
RB856 323-0114-00 RES, ,FXD,FIIM:150 OHM,1%,0.125W 91637 MFF1816G150R0F
RBGO 315-0102-00 RES. ,FXD,CMPSN:1K OHM,5%,0.25W 01121 CBlO25
RE61 315-0222-00 RES, ,PXD,CMPSN:2. 2K OHM,5%,0.25%W 01121 ¢B2225
RB63 315-0201-00 RES, ,FXD,CMPSN:200 OHM,5%,0.25W 01121 {B2015
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RB865 315-0222-00 EES, ,FXD,CMPSN:2.2K OHM,5%,0.25W 01121 (Cp2225
RB6S 315-0222~00 RES. ,FXD,CMPEN:2, 2K OHM,5%,0.25W 01121 (CB2225
R868 315-0222-00 RES.,FXD,CMPSN:2,2K OHM,5%,0.25W 01121 <CRr2225
RB69 315~0222-00 RES., ,FXD,CHMPSN:2.2K OMM,5%,0.20W 01121 (CB2225
RB75 315-0301~00 RES. ,FXD,CMPSN:300 OHM,5%,0.25W 01121 CB301s
RBTE 315-0272-00 RES, ,FXD,CMPSN:2.7K OHM,5%,0.25% 01121 CB2725
R878 315-0510-00 RES, FXD,CMPSHN:51 OBM,5%,0,25%W 112X  CB5105
RB83 315~0470-00 RES. ,FXD,CMPSN:47 OHM,5%,0.259 01123 CB4705
R8BS 3131-1566-00 RES. , VAR, NONWIR:200 OHM,20%,0,.50W 73138 91A-200RCM
R8B7 321--0097-00 RES, ,FXD,FILM:100 OHM,15%,0.125W 91637 MFF1B816GLOCROF
RBBE 321~-00Q27-00 RES, ,FXD,FILM:100 OHM,1%,0.125%W 91637 MFF1816G1O0R0OF
R892 321-0271~00 RES. ,FXD,FILM:6.49K OHM,1%,0.125W 91637 MFF1816G64900F
RB93 321-0289-00 RES. ,FXD,FIILM: 10K OHM,1%,0.125W 91637 MFF1816G1000LF
R895 321-0271-00 RES.,FXD,FIIM:6.49K OHM,1%,0.125W 91637 MFFLBl6G64200F
rR897 321-0289-00 RES. ,PXD,FILM: 10K OHM,1%,0.125W 91637 MFF1816G1C00LF
RES8 323-0133-006 RES.,FXD,FILM:237 OHM,1%,0.50W 75042 CECTO-2370F
ROQO 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25% 01121 CB1lG15
ROC4 321-0223~00 RES. ,FXD,FIIM:2.05K OHM,1%,0.125% 21637 MFF1B16G20500F
R9CS 321-0324-00 RES. ,FXD,FIIM:23,2K OHM,1%,0.125W 91637 MFF1S16G23201F
R908 321-0223~00 RES. ,FXED,FTLM:2.05K OHM,1%,0.125%W 91637 MFFLB16G20500F
R310 311-1562-00 RES. VAR, NOWNWIR:2K OHM,20%,0.50W 73138 91A-20000M
R911 321-0322-00 RES, ,F¥D,FIIM:22.1K OHM,1%,0,125% 91637 MPF1IBIBG2210LF
R914 315-0203-00 RES, , XD, CMPSN: 20K OHM,5%,0,25W 0112] CB2035
RO15 311-1559-00 RES, ,VAR, NONWIR:10K OHM,20%,0,509 73138 91A-10001M
R918 315-0203-G0 RES, ,FXD,CMPSN: 20K OHM,5%,0.25W 01121 <CB2035
R920 3131-1559-00 RES., VAR, NONWIR:)0KX OHM,20%,0.50W 73138 S1A-10001M
R924 315«0273-00 RES. ,FXD,CMPEN: 27K OHM,5%,0.25W 01121 CB2735
R925 3311-1559-00 RES., VAR, NONWIR:10K OHM,20%,0.50W 73138 91A-100C1M
R2I0 315~-0432-00 RES. ,FXD,CMPSN:4,3K OHM,5%,0.25w 01121 Cp4325
R932 321-0287-00 RES. ,FAD,FILM: 2,53 onM,1%,0,.125%W 91637 MFFPiBl6G95300F
R934 3231~0260-00 RES. ,FXD,FIiM:4.99% Om4,1%,0.125% 91637 MFFP1816G49900F
R936 321-0260-00 RES, ,FXD,FILM:4.99K OHM,1%,0.125W 91637 MFPL816G49900F
r938 321-0289-00 RES. ,FXD,FIIM: 10K OHM,1%,0.125W 21637 MFF1816G1l0C0LF
R942 321-028%9-00 RES.,FXD,FIIM:10K OHM,1%,0.125W 91637 MFFl816Gl000LF
R944 315-0101-00 RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 CR101i5
R945 315-0821-00 RES, ,FXD,CMPSN:820 OBM,5%,0.25¥W 01121 {BB215
RO47 323-0157-00 RES. ,FXD,FITM:422 OHM,1%,0.50W 91637 MFF1226G422R0F
RO5Q 317-031006~00 RES., ,FXD,CMPSN:10 OHM,5%,0.125W 01121 BBl0OO0S
R&54 317-0100~00 RES, ,FXD,CMPSN:10 OHM,5%,0.125W 01121 BBLOOS
R956 317-0101~00 RES.,FED,CMPSN:100 OHM,5%,0.125W 01121 BB1015
k9583 315-0102-00 RES, ,FXD,CMPSN:1X OHM,5%,0.25W 01121 CBlO25

~ R975 315~0100-00 RES, ,FXD,CMPSN:10 OHM,5%,0,25W 01121 CBl0OS
R977 315~0160~-00C RES, ,FXD,CMPSN:16 OHM,5%,0.25%W 01121 CB1605
RO 301-0751-00 RES. ,FXD,CMPSN:750 OHM,5%,0.50W 01121 EB7515
R9B2 321-0001-0C RES. ,FXD,FILM:10 OMM,1%,0.125W 75042 CEATO-10RO0F
RIBS 322-0051~0C RES. ,FXD,FIIM:33.2 OHM,1%,0.25w 75042 CEBTU-33RZ0F
R990 307-0110~00 RES., ,FXD,CMPSN:3 OHM,5%,0.25W (1121 CB30G5
RO92 315-01G00-00 RES, ,FAD,CHMPSN:10 OHM,5%,0.25%W 01121 CB1OGS
R99S 301-0472-00 RES, FXD,CMPSN:4.7K OHM,5%,0.50W 01121 EB4725
R10OGO 321-0218-00 RES. ,FXD,FILM:1.82K OHM,1%,0.125%W 91637 MFF18i6GL8200F
R1C02 321~03136-00 RES. ,FXD,PILM: 255 OHM,1%,0.120W 91637 MFF1816G255R0F
R10G5 315-0430-00 RES.,FXD,CMPSN:43 OHM,5%,0.25W 013121 (CB4305
R1014 307-0114-~00 RES.,FXD,CMPEN:6.2 OHM,5%,0.25W 01121 CBS2GS
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Ri017 315~0821~-00 RES. ,FXD,CMPSN:820 OHM,5%,0.25W 1121 CBBIZLS
R1018 307-~0114-00 RES, ,FXD,CMPSN:16,2 OHM,5%,0.25W 01121 CBE2GE
RICL9 301-0132~00 RES. ,FXD,CMPSN:L.3K OHM, (NOM VALUE) ,SEL 0lizl BBl1325
R1020 3311-1563-00 RES, VAR, NONWIR:1K OHM,20%,0.50W 73138 91A~-10000M
RiG21 303-0391-00 RES. ,FXD,CMPSN:390 OHM,5%,1W 01121 GB39i5
RIO24 3311~1567-00 RES, , VAR, NONWIR:100 OHM,20%,0.50W 73138 91A-100R0M
R1C26 305-0470-00 RES. ,FPXD,CMPSN:47 OHM,5%,2W 01121 H©B47CS
R1027  305-0470-00 RES. ,FXD,CMPSN:47 OHM,5% ,2W 01121 HB4TOS
RrRl028 3G3-0100-00 RES, ,FXD,CMPSN:10 COHM,5%,1W 01121 GB10OS
R1029  303-0100-00 RES.,FXD,CMPSN:10 OHM,5%,1W 91121 ©B10OS
R1030  305-0470-00 RES. ,FXD,CMPSN: 47 OHM,5%,2W 01121 HB470S
R1031 305-0470~00 RES. ,FXD,CMPSN:47 OHM,5%,2W 01121 HB4795\
RrR103z2 343-01G0-00 RES, ,FXD,CMPSN:10 CHM,5%,1W 01121 GBIOGCS
R1033 303-0100~00 RES. ,FXD,CMPSN:10 OHM,5%,1W 01121 GB1OGS
R1035 315-0273-00 RES, ,FXD,CMPSN: 27K OWM,5%,0.25W 01121 ©CB2735
R].040 315-0105-00 RES, ,FXD,CMPSN:1M ©OHM,5%,0.25W 01121 ©€B1O5S
R1042 322-0222-00 RES. ,FXD,FILM:2K OHM,1%,0.25% 75042 CEBTO-200iF
R1.044 315~0105-00 RES. ,FXD,CMPSN:1M CHM,5%,0,25W 01121 <CB1O55
R1048 315«0390-00 RES. ,FXD,CMPSN: 39 OHM,B%,0.25W 01121 (CB3905
R1LO30 311-1568-00 RFES. VAR, NONWIR:50 OHM,20%,0.50W 73138 91A-5GROCM
R1055 315~0100~00 RES, ,FXD,CMPSN:10 OHM,5%,0.25W 01121 <¢B1OGS
R1057 315-0160-00 RES, ,FXD,CMPSN:16 OHM,5%,0.25W - 01121 CBi605
R1058  301-0751-00 RES. ,FXD,CMPEN:750 OHM,5%,0.50W 01121 EB7515
R1062 321~0001-00 RES. ,FXD,FIIM:10 OHM,1%,0.125%W 75042 CEATO~10RO0F
R1O65 322-0081-00 RES, ,F¥D,FILM:33.2 OHM,1%,0,25W 75042 CEBTO-33R20F
R1072 315-0100-00 RES, ,FXD,CMPSN:10 OHM,5%,0.25W 01121 CBLOGS
R1075 301047200 RES. ,FXD,CMPSN:4.7K OHM,5%,0.50w 031121 EB4725
R1080 321-0218-00 RES.  FXD,FILM:1,.82K OHM,1%,0.125% 91637 MWFFIB16GLEZ00F
R1082 321-0136~00 RES. ,FXD,FILM:255 OHM,1%,0.125W 91637 MEFLBl6G255ROF
R1085 315~0470-0C RES. ,FXD,CMPSN:47 OHM,5%,0.25W £1121 CB4705
R1094 307-0114~0G RES. ,FXD,CMPSN:6.2 OHM,5%,0,25W 01121 CB62GE
R1098 307-0114-0C RES. , FXD,CMPSNM:6.2 OHM,5%,0.25% 01121 CBG2GS
R1202 315-0272-00 RES. ,F¥XD,CMPSN:2,7K OHM,5%,0.25W 01121 «¢B2725
R1205  308-0179-00 RES. ,FXD,WW:5 CHM,5%,50 91637 RS5-05RO00T
R1209 321~-0209-0C RES.,FXD,FIIM:1.47K OHM,1%,0.125%W 91637 MPFL816GE4700F
R1210 311-1562=-00 RES. , VAR, NONWIR:2X OHM,20%,0.50W 73138 912a-20000M
Ri211 321-0265-00 RES. ,FXD,FILM:5.62K OHM,1%,0.125W 91637 MFFL816G56200F
R1215 308-0245-00 RES. ,FXD,WW:0.6 OHM,5%,2W 91637 RS2IBIGZERGO00S
R1217 315~0182-00 RES. ,FXD,CMPEN:1,.8K OHM,5%,0.25%W 0il21 <B1825
R1230 315-0123-00 RES. ,FXD,CMPSN: 12K OHM,5%,0.25W 01121 CB1235
R1232 311-1559-00 RES. , VAR, NONWIR:10K OHM,20%,0.50W 73138 91A-10001M
R1234 315-0123-00 RES. ,FXD,CMPSN:12K OHM,5%,0.25W 01121 ¢Biz235
R123% 311-1559-00 RES., VAR, NONWIR: 10K 0BM,20%,0.50W 73138 91A-10001M
R1250 315-0221~00 RES. ,FXD,CMPEN:220 OHM,5%,0,25%W 01121 €B22i5
R1255 315-0182~-00 RES.,FXD,CMPSEN:1.8K OHM,5%,0.25W (1121 C€B1825
RL257 315-0752-00 BO10100 BO10149 RES. ,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 (CB7525
R1257 315-0512-0C BO10150 RES. ,FXD,CMPSN:5.1K OHM,5%,0.25W 01121 ©B5125
R125% 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 03121 CBLO35
R1260 315~0103-00 RES. ,FXD,CMPSN: 10K OHM,5%,0.25W (1121 CRBR1035
RI265 321-0246-00 RES. , FYD, PILM:3. 57K OAM,1%,0.325W 91637 MFFi8le6G35700F
RIZ266 321-0246-00 RES. ,FXD,FILM:2,.57K OHM,1%,0.125W 81637 MFF1816G35700F
R1L27C 315~0103-00 RES. ,FXD,CMPSN:10X OHM,5%,0.25W 01121 CB1035
R1272 321~0238~-00 RES.,FXD,PILM:2, 94K OHM,2%,0.3125W 91637 MFFIB16G29400F
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R1273 321-0254~00 RES, ,FXD,FIIM+4,32K O8M,1%,0.125W 91637 MFF1B816G43200F
R1275 321-0296-0C RES. FED,FITM:11 .8K OHM,1%,0.125% 91637 MFF1816G11B801F
R1276 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 0112% CB4705
R1280 315-0102-00 RES. ,PAD, CMPSN: 1K OHM,5%,0.25W 0112% C€B10O25
RrRl282 308~0767=00 RES, ,FXD,WW:1.1 OM,5%,1W 75042 BW20-1R100J
R1285 315-0272~00 RES. ,FX5,CMPSN:2, 7K OHM,5%,0.25% 01121 cC®2725
r1287 315-0103-00 : RES. ,FPRD,CMPEN: 10K COHM,5%,0, 28w 01121 CBLO3S
R1290 315-0101-00 ‘ RES. ,FXD,CMPSN:100 OHM,5%,0.25W 01121 (¢€B1O15
R1295 301-0152-00 RES. ,FXD,CMPSN:1.5K OHM,5%,0.50wW 01121 EB1525
R1297 321-0124-00 RES.,FXD,FIIM:19]1 OHM,1%,0.125W 91637 MFF1B16GL91ROF
R1298 315-0392.00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.25¢ 01121 <CB39235
R1330 7 321-0164-00 RES. ,FXD,FIIM:499 OHM,1%,0.125W ’ 91637 MFF1Bl6G499R0F
R1302 321-0326-00 RES. ,FXD,FILM:24.3K OHM,1%,0.1235% 91637 MFF1816G24301F
R1305 321-0290-00 RES. ,FXD,FILM:10.2K OHM,1%,0.125W 91637 MPP1816G10201F
R1306 321-02131-00 RES. ,FXD,FILM:1. 54K OHM,1%,0.125%W 91637 MFFl816G15400F
R1310 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25% 01121 CB4725
RrR1327 315-0272-00 RES. ,FAD,CMPSN:2, 7K O, 5%,0.35W 01121 CB2725
R1330 305-0471-00 RES. ,FXD,CMPSN:470 OHM,5%,2W 01121 HB4715
k1355 315-0182-00 RES. ,FYD,CMPSN:1.8K OHM,5%,0.25%W 01121 (CB1825
R1357 321~-0277-00 RES. ,FXD,FILM:7.5K OHM,1%,0.125%W 91637 MFF1816G75000F
R1359 315-0103-00 RES. ,FXD,CMPSN:10K OHM,5%,0.25W 011231 CBiO3S
R1360 315~0103-00 - RES. ,FXH,CMPSN: 10K OHM,5%,0.259 0ll2i CR1035
R1365 321~0246-00 RES, ,FXD,FILM:3.57K OHM,1%,0.125W 91637 MFF1816G35700F
R1366 321-0246-00 RES. ,FXD,FIIM:3.57K OHM,1%,0.,125%W T 91637 MPF1816G3570CF
R1370 315-0103-00 RES. ,FXD,CMPSEN: 10K OHM,5%,I'O.25W 01121 (CB1l035
R1372 321-G236-00 RES, ,FPED,FIIM:2,.8K OHM,1%,0.3125W 91637 MFFP1816G28000F
R1373 321-0278-00 RES. ,FXD,FYIM:7.68K OHM,1%,0.125w 91637 MFF1816G76800F
R13758 321~0303-00 RES, ,FXD,FIIM: 14K OHM,1%,0.125W 91637 MFF1816G1l4001F
R1376 315-0470-00 RES, ,F¥D,CMPSN:47 OHM,5%,0.25%W 01121 (CB4705
R1380 315-0102-00 RES.,PRD, CMPSN: 31X OHM,5%,0.25W 41121 CB1G25
R1382 308~-0767~00 RES.,FXD,WW:1.1 OHM,5%,1W . 75042 BW20~-1R100J
R1385 315-0272-00 RES. ,FXD,CMPSN:2,7K OHM,5%,0.25W 61121 Cp2725%
R1387 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 51121 CBl103s
R1380 315~01.01-00 RES. ,FXD,CMPSN:100 OmM,5%,0.25W 01121 CBlO1S
R1I395 301=-0152-00 RES. ,FXD,CMPSN:1,.5K OHM,5%,0.50W 01121 EBL525
R1397 321-0124-00 RES. ,FXD,FIIM:191 OHM,1%,0.125%w 21637 MFF1816G1L91R0OF
. R13%8 315-0392-00 RES. ,FXD,CMPSN:3.9K OHM,5%,0.25W 01121 (CB3925
R1400 321-0164~00 RES, ,PXD,FIL¥M:499 OHM,1%,0,.125W 91637 MFF1B816G4%9R0OF
R1402 321-0321-00 RES. ,FPXD,FIIM:23.5K OHM,1%,0,.125W 91637 MFF1816G21501F
R1405 321~-0306-00 RES.,FXD,FIIM:15K OHM,1%,0.125W 91637 MFF1B816Gl5001F
R1406 3231~-0204~00 RES.,FED,PILM:1 . 3K OMM,1%,0.125W 91637 MFP1816G13000F
RI41G 315-0472~00 RES. ,FXD,CMPSN:4.7%K OHM,5%,0.25W Q1121 CB4725
s12 260-0723-00 SWITCH,SLIDFE:DPDT,0.5A,125VAC 79727 GFL26~0028
ST5A~C 260~1723-00 SWITCH,PUSH:3 BUTTON,Z POLE 80002 260-1723-00
5200 263-1142-00 DRUM ASSY,CAM S: 80009 263-1142-00
5330A,B 263-1141~00 DRUM ASSY,CAM S: 80009 263-1141-00
S380A,B 260-1801-00 SWITCH, PUSH:DPDT, 2 BUTTON 71590 ZKBCOZ0000-972
5450 263-1144-00 DRUM ASSY,CAM S: 80009 263-1144-00
8580 263~1143-00 DRUM ASSY,CAM S: BOOD9 263-1143-00
5785 260~-31453~00 SWITCH,PUSH:1 BUTTON 80002  260~31453~00
3865 260~1453-00 SWITCH,PUSH:1 BUTTON 80009 260-1453-00
U40 156-0067-00 MICROCIRCUIT, LI :OPERATIONAL AMPLIFIER 80009 156-0067-00
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Tekironix  Seriol/Mode]l MNo. MEr

Ckt Mo,  Part No. Eff Dscont Nome & Description Code Mfr Part Number
60 156-0197-00 MICROCIRCUIT,LI:5 TRANSISTOR ARRAY 02735 ©BD
70 156-0182~00 MICROCIRCUIT,DI:TRIPLE 2-3-2 INPUT GATE 04713 MCLOLOSL
1140 156-0182-00 MICROCTRCUIT,DY : TRIPLE 2-3-2 INPUT GATE 04713 MC1CLO5L
U270 156-0205-00 MICROCIRCUIT,DI:QUAD 2-INPUT NOR GATE 04713 MCL0102 P OR
300 156-0182-00 MICROCIRCUIT,DI:TRIPLE 2-3-2 INPUT GATE 04713 MC10L05L
360 156-0205-00 MICROCIRCUIT, DI :QUAD 2-INPUT NOR GATE 04713 MC10102 P OR
U400 156~0182~00 MICRCCIRCUIT,DI:TRIPLE 2~3~2 INPUT GATE 04713 MC10105L
U480 156-0230-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FLOP 64713 MCIOL31 P OR
U665 156~0067-00 MICROCIRCUIT, LT :OPERATIONAL AMPLIFIER 80009  156-0067-00
U720 156-02306-00 MICROCIRCUIT,DI:DUAL D MA-SLAVE FLIP-FIOP 04713 MCIOL31 P OR
U740 156-0205-00 MICROCIRCUIT, DI :QUAD 2-INPUT NOR GATE 64713 MCI0102 P OR
U780 156-0158-00 MICROCIRCULT, LY :DUAT OPERATIONAL AMPLIFIER 80009 156-0158-00
UB0O 156~0158-00 MICROCIRCUIT, LI :DUAL OPERATIONAL AMPLIFIER 80009 156-0158-00
UB50 155~0078=10 MICROCIRCUIT, LI sMONOLITHIC 86009 155-0078-10
U895 156-0158-00 MICROCIRCUIT, LI :DUAL OPERATIONAL AMPLIFIER 860O0Y  156-0158-00
Ug30 156-0158-00 MICROCIRCUTT, LI :DUAL OPERATIONAL AMPLIFIER 80009  156-0158-00
61205 156-0312-00 MICROCIRCUIT,LI:VOLTAGE REGULATOR,15V,1A 27014 IM3L0T-15
01210 156-0071-00 MICROCIRCULT, LI : VOLTAGE REGULATOR 07263 723DC
U1335 156-0527-00 MICROCIRCUIT,LI:NEG VOLTAGE REGULATOR,15V 64713 MC7915CE
VR20 152-03127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 04713 1NT755A
VR22 152-0127-00 SEMICOND DEVICE:ZENER,0.4W,7.5V,5% 04713 1NTS5A
VR65 152-0217-00 SEMICOND DEVICE:ZENER,O0.4W,8.2V,5% 07910 1N756A
VR172 152-0279-00 SEMICOND DEVICE:ZENER,C.4W,5.1V,5% 07910 €D332305
VR620|  153-0063-00 SEMICOND DVC SE:MATCHED,50MV AT 10 MA 80009  153-0063-00
VR630)

i
VR795 152-0149-00 SEMICOND DEVICE:ZENER,(.4W,10V,5% 04713 1N96LB
VR944 152-0279-00 SEMICOND DEVICE:ZENER,C.4W,5.1V,5% 07910 CD332305
VRIGOO  152-0278-00 SEMICOND DEVICE:ZEKER,(.4W,3V,5% 07910 1N4372A
VRICBO  152-0278-00 SEMICOND DEVICE:ZENER,0.4W,3V,5% G7910  1NA372A
VR1257  152-0280-00 ¥B010150 SEMICOND DEVICE:ZENER,C,4W,6.2V,5% 64713 1K753A
VR1330  152-0395-00 SEMICOND DEVICE:ZENER,C.4W,4.3V,5% 04713 1N749A
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