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11A71 THEORY OF OPERATION

Fage 1

dlanad?

11A71 THEORY OF OFPERATION

This section of the manual describes the circulitrvy used in the
11871 Amplifier. Firaet we aive a block diagram description. wsing
the block diagram shown in Figuwre -1, then we include a more
detailed descriphtion that explains the relationships of the
various parts of each majlor cirocult. Sochematic diagrams of all

m: dircuits are ancluded i Section 7. Diagrams and Circuit
Bosrd Illustrations. Feter to these schematics when readinog the
following descriptions for specific electrical valuess and
relationships.

BLOCK DIAGRAM DESCRIPTION

The following discussion 15 intended to aid 1n understanding the
overall concept of the 11471 before discussing individuaal circurts
in detail. Figuwe 2-1 is & block diagram of the 11A71. Ezch block
reprezentse a major civrcuit in the instrument. (nly the basic
interconmections between blocks are shown omn the block dila&aram.

Fraom the input bno connector the input signal passes throuwah the
Delay Lineg and 1 applied to the Attenuwator, which 18 controlled
bv five linmnes from the Fernel. Input couplinag can be AC, DT or
[MEE Im &L and DC coupling modes. the nput sianal 1s counled to
the fttenuator. In the O++ mode. the siaonal path is open.

Dring self-calibration the coupling 1s st to M+ and a si1anal
sm thie Calibration Butter Gmplifier 1s applied to the input.

+ [
The attenuator bas X2, ¥5. and X149 attenuation sections.
area connected in various wavs to produce X2, X9,

or X1oe attenuation.

14 +the amplitude of the 1mput siamal 18 sutficient to overlosd
the instrument. Input Frotection circwrtry will activate the
Fermel . which will switech the 11471 to the Of4+ mode.

A Fast-Overload Frotection circurt protects the input amplitier
from larae sianals antil the Input Frotection circuwit disconnects
the input siagnal.

The Fernel provides do balance, do oft+tset, and azan adiuwst sironals
to the Input Amplitier, which accepts the sinole-ended input and
privciucres a puesh—pul l ontput for the Output Smplisier. Two outnputs
come from the Output Amplitier - one for the host maintrame, and
nner for the Trioaer Aamplidtier, which provides the trioger si1onal
o bhie maEinferame.,
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On/s044 sigrnals from the Hernel control beoth the Output amd Trigaer
Anplifiers independentlv.

DETAILED CIRCUIT OPERATION

A detailed descrinption of the operation and relation of the
circuits in the 11471 Amplitier is given hera. Complete schematic
diagrams are provided in Ssction 7, Diagrams and Circult Board
ITlustrations. In this discussion., the numbers inside the
diamonds aftter headings refer to the schematic diaaram that

shows the subiect circuit.

Delay Line 1

m

The 11/71 a fixed delav line. which consists ot a precision
lernoth of o I cahle. This +ixed delay ling 18 1n
asries with the siamal paths it matches the nominal delav ot the

114871 to that of the other 1l1éA-series plua-in units.

Cromoa

i

idf

P '

Attenuators 1

The 116471 atteruator consists of thick-film resistor networks and
hermeticallv sealed DFDT rel ave. The atternuator also contains a
2.7 W AL coupling canacitor and a hioh—frequency-compensation
shim—1loss network. The attenuator 1s protected sgainst 1npot

i onal s that excesd @.5 Watt. Detective attenuator modales are
not repairable and should be replaced.

fi

Caution

When removing or insertinag the attenwator module., take
care to ounbolt the attenuator-mounting bhracket from the
main cirocult board +irst. The attenuator—-mountilng
brarket, which sunports the Jaros S0 coupling capacitor,
1 an intearal part of the atternuataor. To praomote heat
drezipation froam the relay coils. the attenuator 1s not
covvered ., Handle the atternuator module careful ly.

In this discussion. we
sEe a siamnal to the #Y rel ay
zianal aoes to the #3 relayv
(XK1Y, then to the #4 relav (XE/X1), and fimnally to the #G5
el e, Fach relav function 1s explained below:

Faoch attenuator hes five rel avs
that the #1 relawv (Cal /MNMorm) pa
e oD Frrom the #2 relav, the

ST

i . Calibhrate/Narmal (#H1 relav?

Blith the sl NMorm relay in the Cal position (relayv desnerorced) .,
the front panel input s1onal s disconnected and the attenuvator
1hpot comes from pin 2 of the atternuwator socket on the main



11A71 THEORY OF OPERATION

circuit board. With the Cal/Norm relayvy in the Norm position
(relav eneraized). the fromt panel input sianal is connected
to the input of the #2 relavy on the attenuator. The signal
voltaae at pin 2 of the attenuator socket on the main ECE 1s
discaonnected from the input of the #2 relav on the attenuator.
The Cal/Morm relavy applies the accurate calibration voltaoe
sianal (VOAL)Y to the very front end of the 11A71 signal path
during Enhanced Accuracy calibration. Te optimize calibration
accuracy. the calibration sianal +ollows a signal path nearly
identical to that of the signal applied at the input connector.
The Cal//Norm relay is also used in the 0ff coupling mods.

2. AC/DC Coupling (#2 relav)

The AC/DE relay 1nserts an coupling capacitor 1nto the irmput
siqgnal path between the irnput bnec and the remainder of the

attenuator. When the AC/DC relay 1s set to AC peosition
ienergized), the #1 relay is HC coupled to the #3 relav.
Alternatelyv, with the AC/DC relay set to DO {deenergized),

the #1 relav i DU coupled to the #2E relav. The network of
resistors surrounding the &C/DC relay serves to charoe the
coupling capacitor while Coupling is set to OfFf, and to
discharage the coupling capacitor when the input signal is
removed from the input commector.

:
i
:
e
v
>
i
—
k-4
a4
T
;
it
—
i

With the #3 relav in the X2 position (de—-energirzed),

the <iagnal from the #IZ relayv is attenusted by a ftactor of 2.
With the #3 relav an the X1 positiron {(eneroglzed). the

siarnal from the ®H2 relav 1 not attenuated.

4. ESSEl HY rel av)

With the #4 relavy in the X5 position (de-—-eneraized)., the
signal trom the #3 relav is attenuated by a factor of .
When the #4 relav 1e st to the X1 peosition {ensraized).

the si1amal +from the #3 relav 1s not attenuated.

0

i E1esx (HES relav)

With the #%5 relay in the X108 paosition (deenergized). the
s1qrial +rom the #4 relay ise attenuated by a tactor of 16.
With the #9 relav in X1 position {(enerqized). the si1anal
trom the #4 relav is attenuated and proceeds to the output
ot the atternuator.

The atternuation factors of the attenuator networks are correct
whern the cutput of the attenuators drive a 5@ O termination
(the maan amnlifier 1ncorporates a SE Q termination at 1ts
1wt
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atternuator States

i. nE .
This is the most—used attenuwator state. Here the Cal /Norm
relav ie set to select the.input signal. The AC/DC relav
selecte DC and the #7., #4, and #5 relave are set for the
required attenuwation factors. To obtain X146 attenuation when
1989 mv A division is selected. relave #3 and #4 are set to 2
ard X%, respectivelv.

2. I F
In the Off mode the #1 relav selects Cal (discomnects the
input si1anal). the #2 relayv selects DO (allows precharge of
the AC coupling capacirtor), and the #3, #4, and #5 relavs are
teenergized to select maximum attenuation (X16# total
attenuationd. Without the precharge feature, the 11471 and
the circuit under test might both be subjected to a large
voltaoge tramsient when switching from Off to AC.

T w0
In the &0 mode the #1 relay selects Norm (connects the input
gianal), the #2 relav selects AC, and the #3, #4, and #5
relave are set for the reguired attenuation factors. T
obtain 1§ attenuation when 188 mV/division 1s selected,.
relave #73 and #4 are set to X2 and X5, respectivelwv.

}

4. Calibration
During calibratiorn, the #1 relay selects Cal (drsconnects the
input sianal?, the #2 relayv selects DO and the #4. amd B3
relays turn on and off until calibration is conplete.

Calibration Buffer Amplifier i

Calibration Butter Amplifier URRZG provides unitv-aain voltages
following of the VCAL siomal (BIs at edoe comnector). To reduce
aaln errars. the valtage 1 zensed ingide the attenuator. The
1t ey s line 19 avalrlable at mparn 3 of the attenuator. 1
s, G221, and G226 provide power amplification of the VIOAL
sianal while WIS senses the CAlSENSE teedback sioamnal. D1 odes
CR and Ck eliminate latchup that could coccur because :
and CFE21 are powered by 250V supnplies. P26 and ]
cdurinag normal instrument operation. Duwrinag calibration
selects the calibration botter amplitisr. which reguires
A221 +tm prodace un to 23,8V anto S@E 0. [P TR R SR 7 B
and RE36 stahilise the amplifiers, The wvalue of RELZ
to Be hiaobh enouval to prevent blesding the AC coupling precharos
cinnal voltage when the input couplinag 1 chanaged +rom OFF to AL
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Input Protection

The 11A71 uses two input protection circuits to prevent damage
from most common overloads. First, U&63@ protects the Input
Amplifier from high—-frequency transients (see Fast Overload
Frotection under Input Amplifier in this section). Second, the
Cal/Norm relay, which is activated by U13@, disconnects the Input
Attenuator and subsequent circuitry:
1) when input coupling is set to Off: and
, 2) when a signal capable of damaging the Input Attenuator
or UsZ® is applied to the input connector.

At pin 9 of the attenuator module, the input signal is sampled and
attenuated. Integrated circuit UZ3@ performs an approximate rms
conversion on the input signal for frequencies up to about 1@
MHz. Capacitor C42#, at pin 1 of U3IZ@ integrates the rms signal.
When the voltage across C429 exceeds 2 V pin 16 of UIE@ goes high,
causing the kernel to switch the Cal/Norm relay to the Cal
position (input Coupling will be Off). This condition will occur
when the 11A71 input signal exceeds 5 Vrms.

An atternuator or resistor network will sately dissipate more

than its continuous rating for a short period of time because

of ite thermal mass. By integrating the rms input voltage, UZIZ@
and C4249 allow short term input of up to 12.5 W (25 V), an amount
the 11471 cam handle satfelvy. fAbove 25 V the risk of permanent
damage to relay contacts becomes significant.

Radio frequencies (cw) above 1@ MHz and greater than @¢.3 W can
cause damage because the sensitivity of UIZ@ is reduced above
1@ MHz . (For overload parameters, see Section 3, Specification.
in the 11A71 Supplement to the Mainframe User’s Reference manual,

under Input Characteristics).

The RMS TEST signal is used to self-test UIT@E. With RMS TEST at
+1.1 V, U3Z@ "sees" a simulated +11 V overload, as if the 11A71
was overdriven by a +11 Vdc sianal. Similarly, with RMS TEST at
-1.1 V, the simulated overload would be -11 V.

Relay Driver IC o poge A2 “{ wean(ed Se WA rF2 €le
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Relay Fast Power On (RFPO) 1

The RFFG circuit comtrols operating power to ULZ@, the 10 that
drives the attenuator relavs. At power—-up, UL recelves
onerating power whern the +1364 supply reaches +173.6 V. At
power—dowrn. power to ULEE is tuwrned off when the output of the
+158 supply falle below +12.9 V.

T U deterts that both the +154 and +5D power supplies have
attairmned a large encuah voltage to guarantes Praper attenuator
relay state chanoes. Also. at powsr—down L P rapidly shutse of+t
the relav supply current when the +154 supply beagins to dron.

VE4ZH gete the +1%4 "supply up" trip point. Resistors RZIIE and
Rz divide the +1%A voltage so it can be compared to the VR4ZE
vinl tane. The relayv powsr is turned on when +158 = +13.6 YV (doubie
tha voltans across VYR4DD . The relay power is turned off when
A1EE = H12.9 N 0BT DIVREEE - @7, The ditt+erence in the
"mElav power on' o and "relavy powsr off" voltage trip pointe (@7 V)

ernsLres that USEE does not oscillate during power—up or power-—down.

i

W cauvses UREE to make :
- filters dingital noise. Di e
SET.) pulse at power-—-down. TC US55 drives
Mormally pin 1 ot U

EEE je near Tero M. owhicoh
zatuwrates zaturated, O furnishes current to U176
throuab C % Diode CR

7 drops 9.7 V to lower the
o R d1~r10ufwd in the atternuator relave. Inductor LL2ZH and C250G
bvnase the relay power to reduce digital noise at the attenuator

feadback throuagh I
A transitions. ( "
B lengtherns fhwlﬁ
U”f4 +hrouagh 2

"l

Fuse Check Circuit 1!

The Fuse Check Cirocuit produces +1018 V for Diagital -to-Anal oo
Comnverter (DAC) USTH when fuses Fleéae, Fiilo, F111, and F112

are intact. In normal oneration. the +1.18 V indicates that
the probe nower = are all functioning properlyv. I+ amv
fues Fails, tThe FL CHECE output will cheanae by at least =14
and the D&, as directed by the proce s will acauire the new
sinmal level. 1+ the FLSE CHECE sional i=s not close to +1.18 V.
HW¢1 w]ll EE cage to the maintrame displav atter
noEr --un o after am Frihanced Accwracy calibration 1s pertormed,
Dilodes CRIZH and VRIZEG limt the FUSE CHECE voltage to -9,

mda v mum and 501 N mes

o

)

I &N Error mes

BT .

Fast Overload Protection

Thie Fast Overload Frotection staoe protects the input ampli+ier
from neozzihle damaage from tast-rise, hiagh-amplitode anput sionals.
Withont this protecrtion, such sianaels could damane UBE9 betore the
ITrnput Frotection cirooitry, disoram 1. could respond and 1nterrunt
the dmmot sianal .,
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In normal operation. U&TE s +our diocdes are forward-biased. Siognals
applied to pin 8 pase throuagh U6TE to pin 18 with 19% attenuation.
Bias resistors in UéeEE and the four diodes comprise a matched 5@ Q
attenuator. The voltage at pin 3 of U6EH is regulated bv UblE and
GE1E, Fotentiometer RS5Z1 (Input I) sets the current in (6373 to
equal the cwrent supplied to pin 3 of U63H. This maintains & Y

at pins B8 and 18 of U I when no input si1anal 1is present.

i

Fotentiometer RS911 (2 In} adiusts the voltage at pine 3 and 13 ot
UdHEE, thus settinag the cuwrrent in U6IH, Because current +1low
determines the dynamic impedance of the fow diodes in ULEE., and
herause these diodes are 1n series with the input signal., the
impedance at U6ZE pin 8 also determines the 11A71 input impedanoce.
The 2 Inm control, REZ1, sets the sum of all currents +tlowing 1nto
LATE pin 8 to equal zero.

Because the dyvnamic resistance of UsDE s diodes depends on both
temperatuwre and current, cuwrrent flow in pins 3 and 13 can be varied
az a function of temperature to maintain constant diode dvnamic
impedance at all temperatures. Thermistor RTSHZY senses the ambilient
temperature and adivets the voltaoe at Use3I® pin 3 to make UsIH s
operation temperature independent.

Signals aver about 1.8 V reverse-bias one of the two lett-hand
diodes in Us&IHE. Fasitive signale turn off the top-lett dicde. and
negative sianals tuwrn ottt the lower-lett diode. When one diode 1s
tuwrned off, madimum current will flow from one of the power
supplies throoah ot the resistors 1n Ueldd, This current will
plv oonly about V oteo UBE#H s input, which UBZH can accept

Satel v

Feedbeside

"Fe smice’ e oa method of compensating tor low—trequency
impertections in the trequency response of UBIE and U-io,
Salt~heatinng of the bha -amltter junction of some transistors in
4 and U9 causes the gain to increase slightly at 1ow
fremousncies as compared to o mdband gain. ' correct tha
inverts and amplities a portion of the 1mput si1gnal., then
1ts outpot to four re tor-capacittor (RO networks. Bach
FEC networks has ditterent time constant. Fotentiometears
F411, R41@, RELL. R21L2, and RE21E are adiusted to provide a
carrection signal ., which U496 inverts., amplifies, and applies
throuvah H735E to LUESG. The correction si1agnal is subtracted trom
the sianal sntering pin /7 of UB3¢. Froper adiustment ot the tive
compensation controle results in +lat frequency response and
optimum transient responses at the ocutput (pins ALL and BIl on
diaqram ), Diode network CR472¢, CR4EL, CR4Z2, and C 5 limat
the amplitude of the siagnal tao the RUC mnetworks to 1mprove

v E Ve FECDVE Y .

i

o LM

o
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Input Amplifier

The ITnput Amplifier stage provides ogain control amd amplification
of the sianal. The single-ended input signal from the Fast
Overload Frotection stage enters UBSH on pin 7., and thes correction
sianal +rom the Fecedbeside network enters UBZEH at pin 15,

Cirrent +1low throwah REB31 and R7I1 dictates the proportion of
siarnal cuwrrent that flows in each pair of common—base transistore
irm UESE, The gain of the i1nput amplifier 1¢ contralled by the
AEA1 Sample~-Hold board through RI11 and amplitier anc

level —shitter ULZER,

The circuitry in UB3H is a cescode amplifier using a Gilbhert
multinlier. For ease of esplanation. assume that eqgual cuwrentes
flow 1n R7321 and R831, +0Fward—biasinq (5, a4, @5, and Gé&. which
‘ v conduct equal currents FRAssume ai5m that the base of O
i1 held at a conztant level (in realitv., the fesdbheside
sianal 1s inected here). Transistors 01 and 02 act as a phaszss
anlitter with the sigrnal at the collector of G2 1n phasze with the
=ioanal at the ba ot G I+ & positive—qoing sianal is applied
tor USEE pin 7 the smitters of 03 and G4 are pulled more negative.
whiilich incresases thelr conduction. #Bt the same time. the emitters
of G5 and 8é& oo more peositive because (17 1ncreased conduction
reduoess 027 conduction. Current in 09 and Q4 decreases by the
amount that 037 e and 847z conduction increases. Because
sl stor pairs Q4-07% and Q306 are cross-coupled to pins  and
17. recsnectivel v, and one tramsistor in each pair increases 1ts
corucet i on by the same amount that 1ts counterpart decreases
conduction., cwrent at pins and 1% stave constant. This 1s the
rero-nain condition for the circuwit. (Irn actual opsration the
crrowr bt aperates near full ogsan, and zero-qgain condition does not
[Tl WY

~—

e the & = ovol teane of Beddd noes positive due to & chanos 1n
the oz setting, Gedddy, CGHEAR, and U768 increase current +1 ow
throuoh REZ1 and decrease cuwrrent +low throuagh s

ensures that the total current throuoh RE3SI

Inocressed current 1n RBID causes G2 and 64 to conduct more, whiles
4 amd % comchart less hecanee less cwrrent flows in R751. The
summation of currsnts at the collectors of @3 and 0% recsults in

a current at UBEEH pim 19 that 1 out of phase with the inpot at
oin 17, Thise phenomernon recsultes because OF conducts more
ot b -phase sianal than oconducts in-phase-sional . warmi b ar v,
s conducts more in-phase siagnal tham 84 conducts of the

b ot & sianal . Such rnoreased conduction of oand G,
tonethear with d ased conduction of G4 and O5, results 1n oa

W E=R NI N e Yol el =¥ :
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Analog Control Voltage System 2

The Analog Comntrol Voltage Svstem (ACVS) agenerates do voltage
devels used to set inout offeset., balance and amplifier gain. Tha
main ACVE components are the seneschal 1C Uz .,
digital-to-armnalog converter (DACY U62E, and the sampnleshold
modul e (AEA1) .,
Circuitry in UE2E drives both the 0AC and the sampleshold moduale.
Ewvery T as Lis! ie driven to one of eiaght voltage levels stored
in UBZE" s memory. Each AZA1 output is updated every Z@id us.
The DAL is a two—-bvte., latched-data unit. which means that the
hiah and low data bvtes are loaded separately into the DAC. LI 2
produces LOLE and UCLE. which together control the latching of the
it v dual hialh oand low data bvtes. The wupper bhvte 1s latched in
fi1rst bv UCLE pulsing low. Then the signal LCLE pulsess low., whiaoh
transfers in the lowsr bvte and tells the DAC that the 12Dt
value 1s wvalaid.

While the DAL 18 beinao driven, the sampleshold module 1s gilven
the address of a selected output using signals ARAE, ARAL. and
MGy then strobed with the sianal MAISTEW . The DAC ie
internally set to produce precisely +5.8 volts masimum and —5.8
volts mlirnlmuim. Fesistores REIHE and RYZ2Z divide the DAC output to
F1.136 Y to create ths VDAC si1onal which drives the

zample/hold module directlv. ' ¥ and REI1 level-shitt
the DAC ocutput and drive ADC ULl the DAC.

Analog-to-Digital Converter 2

The Arnaloag-to-Digital converter (ADD) i1e contalnmed in the TLCS4@
LT, The TLCH4d 1= a complete sight-bit, switched-capacitor,
success] ve-apnradimation ASD converter., It has a serial intertace
to the microprocessor with & 1d-channel analog multipleser that

an be uzed to sanple anyv aone of 11 inputs or an internal

=lftest” voltage. The ecamplesbhold operates under mioroproCessor
contirol.

-
HITT]
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The AD converter sianal lines are described belows
Mames pin$# Description
£ 1 inot used)
2} 2 (not used)
A2 A Analog input for Fuse check.
A 4 (not used)
A4 = Analog input +or CH1D Frobe dat

]

(Y] & inot used)

Frés 7 (not used)
~7 & (not used)
e Q (not used)
a9 11 Analoa input tor DAC selttest.
A1 12 Arnaloo input for MAITET (AZAl selftest).
“11 — {internal self-test of A/D =
1720 (REF+)Y+(REF-)1 valtage).

Address in 17 Serial address input used to select
A dnput Ad-A11.
Sves clook 19 Rume the A/D conversion hardware.
T/°0 clock 18 Serital 170 clock input.
) 15 Enables A/D converter 170 and conversion.
out 1é& Serial data output.
14 Fositive reference for the Aid-all inputs.
173 Megitive reference for the Ad-a11 inoute.

The AF-&11 input are reterenced to the 1nput signal lines REF+
arnd REF-—. The REF+ line 1€ connected to +58 and the REF- line is
connaected to aground. Theretore, inputs near GND ootential willd
corcsert o values near the diogital value @@ (Hex) amd inputs near
+56 potentral will convert to values near the digital value FF
Oy, A corrsctly operatinng A0 converter will airve a self-te
value of mear 8@ (He:) for the A1l internal input shown above.,

st

Battery Backed Up RAM 2

The Fandom Gocess Menary (RAM 1s contained 1n the 091200 hattery
backed un static RaM (7@ The D128 1 a 16,5384 bat, fully
statirc, nonvolatile memory module organized as 2048 words by oeraht
hits. The nonvolatile memory module has a self-contained 1ithum
ey sowrose and control circuitry that comnstantly monitors +50
+3 wvalt digital supply) for o an out-ot-tolerarce condition. When
such a conditiron ocouwrs, the lithium energy souwrce 18 auvtomatii
switched on and write protection 1 unconditionally enabled to
nrevent garbled data. Amnounlimi ted number ot write cvoless can bhe
evecuterd and no adihirtional support cilrows tev reaqui e 4o

il CrT e o intertace. I'he pins labeled & are the address
Times, &no the pins labeled DE-D7 are the odata lines.

1 ¢
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Read Mode

The static RAM evecutes a read cvole when WROL) 1s (high) and
C&SA(L) low. The unigue address specitied by the 11 address i1nputs
(AF—-A317) defines which of the 2648 bvites of data 13 to be accessed.
Valid data will be available to the eiaght data-output drivers
within the access time after the last address input signal 1s
stable.

Write Mode

The static RAM is im the write mode when WRIL) and C5iL) are both
low) atter the address 1nputs are stable. The latter occurring
fallimg edae of CSL) or WR{L) will determins the start ot the
write cvole. which is terminated by the earlier rising edos Ot
CSLY or WROL). A1) address 1nputs must be kept valid throuohout
the write ovole.

Data kRetention Mode

The nonvolatile FRAM modul e provides full functional capability as
long as +5D ie greater than 4.5 V., ard write—protects at 4.25 V
nominal . latsa i1ie maintaired in the absernce of +5D with ne
additional support circuitrv. RAM USH1 constantlv manitors +50,
Showld the supply valtane decav. the RAM will awtomatically
write-protect itself; all RAM inputs become "don’t care". and all
ouvtputs are hiaoh 1mpedance. Az +5D falls below approximately 2.9
YV, the power—-zwitching circult connects the lithium energy sowrce
to the Falkt. During powsr-up. when +50 rises above aporoximately
Ho@ ownlts, the power switohing circuit connects external +50 to
the FaM, and disconnects the lithioam energy source. Normal R
operation can resume atter +5D exceeds 4.5 volts.
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CPU 2

The CFU (USSE) ie an 83351 single—chip, eilaht-bit microcontroller.
It containe an on—chip oscillator and clock circultry. Z2 1/0
lines, &4 Kk of address space for external data memorv., 64 k of
address space for esxternal proaram memory, two lé-bit
timer/counters, a five-sowce interrupt structure, full-duples
zerial port. and a Boolean processor.

Fort bit descriptions (I=Input, O0=0utput, Ri=Ridirectional) and

WEaaE.

B t# Desic Llsaqes

B Output for the adrs latch % bidirectional data bus
Ei "
B "
Hi "
i3 "
B "
i "
Ei "

1, I ABtteruator checkbhack data (seriallv encoded:?
Fiad T -0 converter data (seriallv encoded)

B2 0 (not wsed)

Frl., Ei Siamnature Analvzer Clock

1.4 Ei Sianature Analvzer Start

L B Sinnatwre Analvoer
Feiléa I A0 converter ol ook
F1.7 N} Relay disable

o Addrese bhit 8 of the RAM and EFROM

0 Addrese bit 9 of the FaM aod EFROM

£ Addre bit 16 of the RAM and EFROM

(1 Address bit 11 ot the RAM and EFROM

(i fiddress bhit used to snable the ocutput latach CUdian
ard kit 12 of EFROM

fror, & {1 fAddrezs bhit used to enable RAM U7E8E and USR2E
amcl ot 13 of ERFROM

(h] fAddrrese hit wsed to enable LSRG

used to enable BEFROM and U456

Fena i N Artenuator shitt data (gserilallv encoded) and
fT converter address In

i Attennator shit+t clook

1 ot used)

R Interrupt from seneschal (U320

ronverter enabhle (UE1E)

o Gumper Jdiin

raite (LD

Fezad (1)
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Misc pins on the B#N1:

Reset I Fesete the CFUL. all port bits are set hiah on resst

AT it Irnput to the crvstal oscillator
XTI2 0 Output from the crvstal oscillator

FSER N Froqram store enabhle
AT 8] fAddress latch enable

Omci 1l ator

Mirroprocessor USO06G containeg circuitry to deive a 12-MHz ceramic
recoanator (Y570, 11 oscillator circuitry 18 inside USE exco
the 268 pF capacitance etched into the circuit board runs ta

Seneschal IC @

Becauwse UR2E has at least four functions, seneschal., which means
"steward in charae of a lord’ s estate." i a fittirmg name. The
seneschal chip is a muliti—function integrated circuit that
provides a serial communication path to the maintrame. control
circuite for an ACYS svstem with up to 1é analog outputs., and
maltiplered output drivers for setting the gain and bandwidth
control bhites for bhoth pluag=-in channel .

As is conventional. the schematic shows inputs on the lett
for ALE. Fetoh. and INT, which sre outputs) and outputs on
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Sigrnal descriptions (I=Input, O=0utput, Ri=sRidirectional) and usane.

Siarmal Fim Desc Usage

WF L)
INT

I Writes data into the Ssneschal chip.
0 Interrupt to processor (communication
trom mainframed .
(8 21 T Allows writes or reads to the Seneschal chap
ornly when hiagh.
FEERECL D 2t T The FSEN singrnal when low, allows CRU executyon
ot instructions stored in RAF (URETLD)
ALLE 18 I latches the address inputs on fallinag edas.
DL e ) The RD (read strobhe) signal when low, allows
the reading ot data stored in RAM by the ‘L
The RO input also causes the seneschal to
zend the data specitied by the last address
1t captured with ALE from 1ts ADY-ARE pins,
ot those same ADA-ADE pins.
17 & fAaddress input. data input, and data output.
14 o Address input, data input., and data ocutput.
15 R4 Address input. deates input, and data outnoot.
14 B Address input., data input, and data output,
175 K Address input, data input, and data owtput.
REE -3} fAddress input, data input, and data ocutput.
11 Ri Frclidr e input, data imnnut, and data oatpot,
Y 16 ko Artdre 1nput, data input., and data output.
FETOH L 12 0 The FFTCH output is the "AND" of RBED and PSRN,
When FETOH 1 low. the RAM (UB31) can senid
dat to the dats bus 1+ the RAM chip select
1e enabled.
S ne T Senuence clock, positive edoes increments the
channel switoh sequencer.
SV I ] Bagquence syno, hiagh level applied during SCLE
high clesrs the chanrmel switoh sequence
counter.

;on

it

=
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Si1anal Fin Desc Usaage

CLI S5,27 1 Serial communications clock input.

M—F 2 I Mainmframe to plugin serial data input.
551 (L) 6 0 Channel 1 gain/bandwidth setting strobe.
BF @ 47 O Bandwidth bit ¢,

BF1 48 0 Banmdwidth bit 1.

GF 49 0O Gain bit 1.

GF1 5 (3 Gain bit 1.

GF2 & 0 Gain bit 1.

D &1 0 DAC data bit @.
o1 &I 0 DAC data it 1.
D= 592 0 DAL data bit 2.
DE a8 0 DAC data bat 3.
04 %27 0 DAC data bit 4.
D& SH 00 AC data bit .
D& S350 DAC data bit 6.
D7 5S4 0 DAL data bBit T

METSTE L) L3 0 Sample/Hold module #1 cample strobe.

PR =E0 SamplesHold module output select
address kit @,

AFAal 5500 Sample Hold module ocutput select
address bit 1.

AR 46 0 Sample/Hold modual e output select
adiress bat 2.

LOLE L) &Héd 00 DAC data latoch strobe low bvte.

LI G &S 1 DAC data latch strobe high bvie.

TRIGOMT =210 Channel 1 trigoer path on.
DISFONT 282 0 Channel 1 displav path on.
GTEFIMUA 4 0 Channel 1 display peath invert.

Feoe Y0 Fluain te maintrames serial data.
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Di

gital-to-Analog Converter 2

The Digital—-to—Analog Converter (DAC) 18 contained in the AD&LET

(1]

1626Y ., The ADALG7 1is a complete. voltage output, 12-bit DAC

including a high-stability, buwied-rener voltage reference and
double-huffered input lTatch omn & single chip. The converter uses
12 precision hiagh-speed bipolar current-steering switches and a
laser—trimmed thin-f11lm resistor network to provide tast settlinng

t1

me and hi1abh acouwacy.

Latching 1n data

The DAM JTatoh controal lines are described bel ow:

A
Th
la
€1

1a

ar
ta
21N
in
th
th
e
th
LA
R
th

RMame Din Descripti on

Ceol 11 Frhabhles latchino inmside DAL

AZLD 14 Enahles final latching of 12 bit wvalue to DAD

AL 15 Eriables initial latchinag of upper four MShks
ot DAL value

[N E 14 Ernables initial latching of middle four bite
of DAC value

AL 15 Friables initial latching of lowest fouw LBEs

ot DAC value

low on anyv pin shown above will enable the described function.
a2 latches are trangparent when the control signals are low and
toh when the control signaels go tiab. In the 115471 the CSL
arnal 1e tied low o the DAC iz alwave receptive to having the
tohes | oaded.

ce the 12-bit digital value 1s leoeded, that value 18 convertad
an analog cwrent at the minws input of the on-chip operational

plafier. The op-amnp adiuvustes its output such that the minus

put of the op-amp 1 al was at GHND potential. In this manner

e DAl rorrent de converted to an output voltane that represents

e diagital inpuat code minus an offset voltage. ihe otfset 1=

nerated by the on-ohip reterence circuit, which 18 connected so

at for a digital code or @ the total output voltage will be -5V

t mim 2o oand 9r and For o a cade of 4690 the output will be +5 0V

;
* a

A
& output bhetweesn 5 W,

dropes a small amount of the reterence voltage to help center

Address Buffer Latch 2

Ea
MF

the latch inputs
aoes low. L&
because the

aht-bit tramnsparent latcoh L&
U US@n: to the battery RAM

J butters the address bits trom the
L7y Whern WoHH pin 1 1€ hiah,
drive the outputs. bhen the latcoch enable i1nput
atohes 1te outputs. I'he outpute are constantly on
EMOLY i1mput 1s wired |ow,




11A71 THEORY OF OPERATION

Fage 17

Output Latches 2

Eiaht-bit transparent latch Wl#Mnl serves as an eight-bit output
port from MFU U7@8.  When pin 11 of Ulé3l is high, the latch i1nputs
drive the outputs. Whern the latch-enable input goes low, USL2HE
latches 1ts outputs. The outputs are constantly on because the
EN{LY input is wired low. IC W1esl is an eight-bit, edge-clocked
latch with constantlv on cutputs. When low, the EM(L) input alliows
the data inputs to be latched in whenever the CF input goss high.

usz2e 2

The C and D sections of hex—inverter U320 are wired as a
two—-imput NOR gate and used to address eiabt-bit cutput port

[BECR RTON US2d8 and US26R serve as output drivers for the probe data
limes (+raom the 11A71 to anyv attached probe). Becauss USED2E is an
onen—-collector part, the probe can also pull down on the probe
data lines to <end messages to the 11A/A71. Diode VRIZE protecte
the probhe data lines from static voltaoes.

Reset Circuit =

Reset IC U419 disables the CFU while the inetrument i powering up
or down. The reset circult keeps the RESET input of micronrocessor
Us@m 1ow unless the output of the +50 supply falls bhelow +4.85 V.
At power-—-up. the pin 2 input of U411 (Rin) holds RESET bhiah. Whern
ches +4.5% V 250 oY, U411 will produce a low
atter 154 ms. Capacitor (C4Z2¢ sets this delav time. Wriern
SSET goes low, the CFU can beogin executing stored instructions.

supply e

£t power-—-dowr, when the +50 supply decavs to +4.535 VYV, U4ld sets
RESET hiah.

Sample/Hold Assembly &

This part discusses the Sample/Hold (5/H) assembly as a component
in the instrument. The S/H hoard contains onlyv swrtace-mounted
components: thev are coated with insulating material to minimize
leakane current. 3 sfective S/H aszembly is mot repairable and
shouwld he replaced,

(Ine-of—eiobt amnalog multiplerer U1l pericdically updates the
vzl tages orn ClLEE through G115, Imputs A1, Bl., and 1 o+ Ulés

are the avenue throuoh whicoh U@ recelves the address of the
sslected holding capacitor, while the S/H IN input receives the
voltane to be applied to that capacitor. Amplitiers W12 and WHSE,
which have veryv hiaoh impedance and uwnity gain, are used to butter
the voltaoes on holding capacitors C1E throuah C11S while Ul e
undating those voltaoges. The holding capacitors can bhe charoed
only when the U107 ERT dmput 15 1ow,
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One-—-of—-siagbt analeog multiplexer Ul@d periodically updates the
voltages on Cléd throuagh C115. Inputs Al., Bl, and €1 ot U1l

are the avenue throuwah which Ul@d receives the address of the
seplected holding capacitor, while the S/H IN input receilves the
voltage to be applied to that capacitor. Amplifiers U1E2 and U1EE,
which have very high impedance and unity gain, are used to bufter
the voltaaes on holding capacitors C1@E through C115 while Uldy 1e
updatinag those voltaoes. The holdinag capacitors can be charaed
ornly when the Uléd s ENI irnput is low.

Arnaloog multipleder U1dl provides a readback path for seltf-testinag
analog voltaage outputs V1 through V8, which are normally in the
ranoe ot £1.1% V. The READ @, READ 1. and READ 2 lines contain the
address of the voltage to be read:; the analog readback 1e the

FROUT s1onal . Readbacl: is possible only when the END line 13 low.

Coarse and Fine Offsets !

Coarse and Fine Offset voltages are available for the main
amplifier UBEH and anv external TEEFROBE acoessory.

The S/H module +wnishes coarse otfset, fine otfset., and
amnli+irer do balance voltaoes. respectivelv., at i1ts pinm 15, 16,
amnid 192 ouvtputs. These three siamals are summed at the inverting
imput of 1268, which drives UB3E at pin 12,

The probe-offszet voltage is divided by RELEHE and RI1H., Diodes
CR111 and CR1IIE clamp anv static vol tages introduced at the
TEFFROBEE connector.

Trr the 11&71 the amplifier offset and the probe offset are
driven by separate outputs. Whenrn an active probe with a
TEEFROBE ronpector 1s used., the probe otfset output 1s driven
and the main amplitier recelives no otteet voltage. Whern a
nonactive oprobe is used. the nftset volteoe 1 applied only
to the amplitier 1nput: the probe ottset output 12 not driven.



NOTE

The Performance Verification Procedure is
located in the 11A71 User's Reference
Supplement (Part No. 070-6288-00).






11A71 Preliminary
Adjustment Procedure

NOTE

This procedure is intended to provide a way to manually set all internal
adjustments. Consult the plug-in supplement in the User’s Reference manual for more
information about advertised specifications and instrument operation. Consult the
test equipment manuals for information concerning test equipment setup or
interconnection.

A separate procedure is provided in the User's Reference manual plug-in supplement to verify
basic instrument operation without checking all features and performance requirements.

Using This Procedure

In this procedure, bold and italicized letters identify menu labels and display messages.
Initial capital letters identify connectors, controls, and indicators (e.g., Position) on associated
test equipment. Initial capital letters also identify adjustments inside the 11A71 (e.g., Input I).

A heading system is used to readily identify the steps that contain performance check and/or
adjustment instructions. For example, if CHECK is the first word in the title of a step, an
electrical specification is checked. If ADJUST is the first word in the title, the step contains
one or more internal adjustments. If CHECK/ADJUST appears in the title, the step involves
electrical specification checks and related adjustments. If EXAMINE is the first word in the
step title, the step concerns measurement limits that indicate whether the instrument is
operating properly; these limits are not to be interpreted as electrical specifications.

The alphabetical instructions under each step (a, b, ¢, etc.) may also contain CHECK,
EXAMINE, ADJUST, or INTERACTION as the first word of the instruction. These terms are
defined as follows:

ADJUST—describes which adjustment to make and the desired result. We recommend that the
adjustment not be made if a previous CHECK or EXAMINE instruction indicates that no
adjustment is necessary.

CHECK—indicates that the instruction accomplishes an electrical specification check.

EXAMINE—usually precedes an ADJUST instruction and indicates that the instruction
determines whether adjustment is necessary. If no ADJUST instruction appears in the same
step, the EXAMINE instruction concerns measurement limits that have no related adjustment.
Measurement limits following the word EXAMINE are not to be interpreted as specifications.
They are provided as indicators of a properly functioning instrument and to aid in the
adjustment process.

INTERACTION—indicates that the adjustment described in the preceding instruction interacts
with other circuits. The nature of the interaction is described and reference is made to the
step(s) affected.



Power-Up Defaults

At the initial power-up, the 11402 assigns default front-panel settings and operating
parameters. In this procedure, those default settings are used unless a change is specifically
indicated. Changing any default setting other than those indicated may cause erroneous or
unexpected results.

Menu Selections

Although brief instructions are included in the procedure for making menu selections, detailed
descriptions of those menus as well as instructions on how to exit menus after selections are made
are generally not included. Comprehensive descriptions of menus and instrument features are
found in the 11401/11402 User's Reference Manual.

Vertical and Horizontal Settings

In this procedure, instructions are not provided for selecting the required vertical and
horizontal settings. Detailed instructions for operating the 11401/11402 display are given in
the User's Reference manual. Familiarity with these operating principles is essential to
perform the Adjustment procedure.

Plug-in Unit Installation and Removal

The front-panel ON/STANDBY switch should be set to STANDBY before installing or
removing plug-in units. After the plug-in unit is installed, the switch may be set back to ON.
The instrument will first perform its normal diagnostic and self-test sequence, then restore the
front-panel settings in effect at the time of the power-down.



Required Test Equipment

The following equipment is required for the adjustment procedure:

1.

2.

10.

11.

Oscilloscope. Tektronix 11402 Digitizing Oscilloscope.

Signal Standardizer. Tektronix 067-0587-02 Signal Standardizer Calibration Fixture
with the interface connector modified for 11000-series use.

Calibration Generator. Tektronix PG 506 Calibration Generator.

Digital Multimeter. Tektronix DM 501A Digital Multimeter, or Fluke 8842A.
Power Module Mainframe. Tektronix TM 503 Power Module Mainframe.

Signal Pick-Off. Tektronix 067-1262-00 Signal Pick-Off Calibration Fixture.
Flexible Extender. Tektronix 067-1261-00 Flexible Extender Calibration Fixture.
BNC Coaxial Cable. 50Q +1% precision, 36 inches long, Tektronix Part 012-0482-00.
BNC-Banana Adapter. BNC female to dual banana, Tektronix Part 103-0090-00.
BNC-Peltola Adapter (2 required). Tektronix Part 131-1315-01.

50-ohm Terminator (2 required). Tektronix Part 011-0049-01.

Power-Up Sequence

1.

2.

Remove the Left side cover from the 11A71 and insert in the Right plug-in compartment.

Connect the 11402 to a suitable power source and switch the rear-panel PRINCIPAL
POWER SWITCH to ON.

Switch the front-panel ON/STANDBY switch to ON.
Allow the instrument to warm-up for at least 20 minutes.

Press the 11402 ENHANCED ACCURACY button.



A. EXAMINE/ADJUST Input Current and Impedance (A1R521,
A1R511)

NOTE

All instrument settings not listed under SETUP CONDITIONS are default upon
initialization.

SETUP CONDITIONS

Insert Flexible Extender in 11402 left vertical compartment. Connect 11A71 to Flexible Extender
through Signal Pick-Off Calibration Fixture. Remove right side dust cover from 11A71.

Set the following controls in the sequence listed:

11402 Oscilloscope

Power On

Menus Utility

Utility. Initialize
11A71

Display Select CH1
11402 Oscilloscope

Vertical Icon selected

Vertical Size 10 mV
Digital Multimeter

Range 200 ohms

Connect the Digital Multimeter through the 50-ohm cable and adapter to the 11A71 input
connector.

a. EXAMINE—the Digital Multimeter for a reading of 50.00 ohms, within the limits of
49.95 and 50.05 ohms.

b. ADJUST—Input I adjustment, R521 on the A1 Main circuit board, for 50.00 ohms.
c.  Set the Digital Multimeter Range to 200 mV, dc.

d. EXAMINE—the Digital Multimeter for a reading of 0.0 mV, within the limits of -0.1 mV
and +0.1 mV.

e. ADJUST—Z In adjustment, R511 on the A1 Main circuit board, for 0.0 mV.
f. INTERACTION—Repeat parts a through e.

g. Remove BNC Coaxial Cable from 11A71 front-panel connector.



B. EXAMINE/ADJUST Trigger Balance and Common Mode
(A1R812, A1R813)

NOTE

All instrument settings not listed under SETUP CONDITIONS are default upon
initialization

SETUP CONDITIONS

Connect 50-ohm Terminators to the A13 and B13 connectors on the Signal Pick-Off Calibration
Fixture, using the BNC-Peltola Adapter.

11402 Oscilloscope

Power. On

Vertical Icon selected

Vert Offset knob resolution Fine
Digital Multimeter

Range 200 mV dc

a. Connect the Digital Multimeter leads to points K and M (located near the rear of the Al
Main circuit board).

b.  Set the Vert Offset control knob for a Digital Multimeter readout of approximately zero
volts.

c¢.  Connect the Digital Multimeter leads to points D and E (located near the rear of the Al
Main circuit board).

d. EXAMINE—the Digital Multimeter for a reading of 0.0 mV, within the limits of -0.5 mV
and +0.5 mV.

e. ADJUST—Trigger Bal adjustment, R813 on the A1 Main circuit board, for 0.0 mV.

f.  Connect the Digital Multimeter leads to either point D or E, and ground (a good ground is
located in the tooling hole near point K).

g. EXAMINE—the Digital Multimeter for a reading of 0.0 mV, within the limits of -0.5 mV
and +0.5 mV.

h. ADJUST—Com Mode adjustment, R812 on the Al Main circuit board, for 0.0 mV.

i.  Turn 11402 power switch off. Remove Flexible Extender and Signal Pick-Off Calibration
Fixtures from the 11402 oscilloscope.



C. EXAMINE/ADJUST Low-Frequency Transient Response
(AIR310, AIR311, A1IR312, A1R410, A1R411, AIR510, A1C412)

NOTE

All instrument settings not listed under SETUP CONDITIONS are default upon

initialization.

SETUP CONDITIONS

Insert the 11A71 directly into the left plug-in compartment. Insert the 067-0587-02 Signal

Standardizer in the center plug-in compartment. Set the following controls in the sequence listed:

11402 Oscilloscope
Power

On

Menus buttons

Utility menu

Utility
Initialize

Icon

Def Wfm

Vertical Description menu selection:

C (center)

Enter Desc

Menus buttons

Trigger

Trigger menu

Source Desc

Main Trigger Source Description menu:

C (center)
Enter Desc
Main Size control knob 1 ms/div
Main Pos control knob. ~1 ms
Signal Standardizer
Test +Step Resp
Rep Rate 100 Hz
Ampljtud e 8div
Position 1 div from top
11402 Oscilloscope
Menus buttons Store/Recall
Store/Recall menu Store Waveform
Store Waveform menu Wfm 1
Signal Standardizer
Rep Rate 1kHz
11402 Oscilloscope
Main Size control knob 100 ps/div
Store/Recall menu Store Waveform
Store Waveform menu Wfm 1
Signal Standardizer
Rep Rate 10 kHz
11402 Oscilloscope
Main Size control knob 10 us/div
Store/Recall menu Store Waveform
Store Waveform menu Wfm 1

Store/Recall menu

Remove Wfm 1

a. Remove Signal Standardizer from center plug-in compartment.

b. Press11A71 CH 1 button.



Set 11402 Oscilloscope:

| (ele  « FOUT O OO OPROP PR PPPPPPRN Vertical
Vert Size control knob.................. Feeeesseesseetessesresenseneesnsesresrnnerserasennennns 100 mV
Vert Offset cOntrol KNOD.....c.eveeiveiiiiiiieieeierteeriereeeereerceeneeeeeeenneene . ~400 MV
| (alo) « T RO PR PP PR Horizontal
Main SiZe CONIOL KNOD....uuvereeieeeiiieiieeiiieieirieeir e seecnnseecreessssessansenssasnssanes 1ms

Connect BNC Coaxial Cable (50Q precision cable) from the Calibration Generator (PG506)
Fast Rise -1 V to 0 V output connector to the 11A71 CH 1 input connector.

Set PG 506 Calibration Generator:

TS Ut £0) A 2 £ <ol ¢ TR PRSP Fast Rise
) 553 ¢ o s PSPPSR PPPTPPRPPRt 10ms
Pulse AMPLitude.....cooooeeemmimiiieieiein e 8 div

Set 11402 Oscilloscope:

Store/Recall MENU.....ciiueieuniiiriiiieienerneeeeeeeenerneraneeerseeranennns Recall Waveform
Recall Stored Waveform MENU......ceeiiiieiieeerenreeereereeeereernceareeencaerneenns Stored 1

EXAMINE—the dim waveform (as compared to the bright waveform) for a flat top,
within the limits of +1% and —0.5%.

ADJUST—compensation adjustments, R410 and R411 on the A1 Main circuit board, for a
flat top on the dim waveform as compared to the bright waveform.

Set PG 506 Calibration Generator Period to 1 ms.

Select (touch) the dim waveform.

Set the 11402 Oscilloscope Main Size control knob to 100 ps.
Select (touch) the dim waveform.

Set the 11402 Oscilloscope:

StOre/ReCall TENU....ucvvuueeierrieirinreerrareerrteeerseerssesesssessessnneeses Remove Wfm 2
........................................................................................... Recall Waveform
Recall Stored WavefOrm MENU.....cc.uvierveneeeieinieneneereeneerierneeesncesserns Stored 2

EXAMINE—the dim waveform for minimum long-term spiking and rolloff (flat top).

ADJUST—compensation adjustment, R311 and R312 on the A1 Main circuit board, for
optimum square-wave flat top (dim waveform).

Set PG 506 Calibration Generator period to 0.1 ms.
Select (touch) the dim waveform.
Set 11402 Oscilloscope Main Size control knob to 10 ps.

Select (touch) the dim waveform.



Set 11402 Oscilloscope:

StOre/Recall MENU.. . ..cuuiieeniiirieiietieeeeeneeereeenereranereesnsennsrnnens Remove Wfm 2
........................................................................................... Recall Waveform
Recall Stored WavefOrm MEeNU.......cceeeiureeeeeeerenieeeenereerecesnsaesansecesens Stored 3

EXAMINE—the dim waveform for minimum long-term spiking and rolloff (flat top).

ADJUST—compensation adjustment, R310, R510, and C412 on the A1 Main circuit board,
for optimum square-wave flat top (dim waveform).

Set 11402 Oscilloscope:
Enhanced Accuracy button..........eeceuiieeeiniieniiiinieiinie et selected

MENUS....uviiiiitreeect e e s, Utility
Utility MeNU....ciiiiiiiiiiiiiie e Self Test
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To select & plug—in unit for diagrnosis vou must make the following
three choices:
# Choose the plug-in entry in the Rlock coluwmng

#% Choose which arsa of the plug-in is to bhe tested; and
# (Choose the test routine to be pertformed.

I+ an 11A71 ie installed in the Left plug-in compartment, 1t oan
be diagneostically tested by using the following steps:

1. Touch the Left 11A71 menu item in the Block column.
2. Touch the AREA sntry at the top of the ort.
Z. Touch the name of the ar

1. Groug II, Group 111,
previouslyv).

a vou wish to test (entries ars Hroun
i 1i

=]
o =t ed

1 Cal, and Msas. Svs.., as

For example, i+ vou want to test the 114871 &/D Converter. touch
Group ITl: if vou want to test Ch. 1 Attenuator Gain, touch Ch. 1
Cal.

4. Touch the ROUTINE sntry at the top right of the ort. A olist of
test routines will be displaved.

S, Touwsch the name of the desired test.

For example, i+ vou selected Ch. 1 Cal so that vou can test Atten
Gain., touch the Atten Gain entryv in the list at the lett side of
the crt.

&d. To perform the Atten Gain (or other selected) test. touch RUN
at the lower right cormner of the ort.

The Attern Gain test will bhe performed and the results will be
displaved in the Window., Read, Faults, and Index colunns. For
example. the Atten Gain test produced these results:

Window Read Faults Index
@, 28 1.z 1. DAaRSS

For more detail about Diagrnostics refer to the mainframe manual.

Diagnostics in 11491/114962

Diagnostic tests are available throuwgh the Utility maior menu. T
display the Utility major menu, press the UTILITY button on the
front panel of the host oscilloscope. The mainframe will then
digplay its Utility major menu, which will contain an Extended
Diagnostics entrv. Touch the Extended Diagnostics entry to access
the extended Diagnostics menu, which contains entries for
installed plug-in units.
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% Choose the test routine to be performed.

I+ am 11471 is inst

be diagrnostically tes

alled in the L
ted by asing

i

t oplug-in compartment. 1t oan

+
the following steps:

1. Taouch the Lett 11471 menu item in the BLOCKE column.

2. Touch the (29 SEES entry 1n the mator menu ares at the bottom
of the ort. The fAresz selections will be displaved in a
vartical columm.

L Trowch the &rea entry vou wish to test (entries are O M
Group 171, Group 111, Ch. 1 Cal, and Meas. Sys.. as listed

previously) .

For example, i+ vouw want to test the 11471 A0 Converter, fSouo
Group Tl1p if vou want to test Ch. 1 Attenuwator Gain, touch Ch.
1 Cal.

4, In the majicor menu area at the bottom of the ort., touwsh
Foutine., @& list of test rouvtines will be displaved.

. Towch the nane of the desired test.

For example, if vou selected Ch. 1 Cal so that vou can test atten
Gain., touch the Atten Gain entry in the list at the left side of
the ort.

P W I Uit o

He To perform the Atten Gain (or other selec
() Furn at the lower right corner of the ort.

The Atten Gain test will be performed and the results will bhe
disnlaved in the Inde:, Faults, Min, Masd and Actual columns, o
seamnle, the Atten Bain test produced these results:

ROUTINE INDEX FAULTS MIN MAX ACTUAL

o ST

) Atten Gain DaESs G, DB 1. @2 1. @7

To exit the extended diagnostic mode, touch (E) Exit in ths

lower riaghbht corner of the ort.

L

Fior further detail about Diagnostics refer to the maintrams manual.
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Attenuators

Diaonostics are only one way of testing attenuators. The
attenuators can also be tested by having the oscilloscope
mainframe perform an Enhanced dccuwracy calibration. To wuse
method, press the Enhanced dcowacy button on the front panel of
the mainframe ocscillloscope. Al thouwah the Enhanced Aocowracy
calibration does not comprehensively test the attenuwators, 1+ the
calibration takes place successfully the attenuators oprobably
function correctlv, Erhanced Sccuwacy calibration doss nobt acheck
the trioger oath. I+ Enhanced dcowacy calibration doss not run
zuccessful Ly, individual attenuators mav be tested with the Atten
Gain tests in the Ch. 1 Cal. aroup.

2 this

Front-Panel Board(s) and LEDs

Yol can use either of the followinag two methods to cheok Fromt-Faos

Boardis) and LLEDs:

1. With plua=in unit installed and mainframe twned on, Dress
gach plug-in display on/off button.

If button—presses cause &) the associated CH n light to coms
on and a trace to appear on the ort, and bl the trace to
digsappear and the CH n light teo go off, the Front-Fanel Bosrd
and the LEDs are working correctly.

2. Fun diagrnostic test CCDumper. I+ the instrumesnt passes the
test the Front-Fanel Board and LEDs are workinag correctlv.

Latch Testing

The walking—one’ s test (Group I: MWalk Ones) can be run to cheok
the operation of the instrument’ s latches. A test oscilloscope or

logic analvzer must be used to confirm that the latches function
correctlyv.

9

i



Section 6 - 11A71

REPLACEABLE
ELECTRICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are availabie from or through your local
Tektronix, Inc. Field Ottice or representative.

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed in our engineering department. It is therefore impor-
tant, when ordering parts, to include the following information in
your order: Part number, instrument type or number, serial
number, and modification number if applicable.

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, inc. Field Office or represen-
tative will contact you concerning any change in part number.

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

LIST OF ASSEMBLIES

A list of assemblies can be found at the beginning of the
Electrical Parts List. The assemblies are listed in numerical order.
When the complete component number of a part is known, this list
will identity the assembly in which the part is located.

CROSS INDEX-MFR. CODE NUMBER TO
MANUFACTURER

The Mfr. Code Number to Manufacturer index for the
Electrical Parts List is located immediately after this page. The
Cross Index provides codes, names and addresses of manufac-
turers of components listed in the Electrical Parts List.

ABBREVIATIONS

Abbreviations conform to American National Standard Y1.1.

COMPONENT NUMBER (column one of the
Electrical Parts List)

A numbering method has been used to identify assembilies,
subassemblies and parts. Examples of this numbering method
and typical expansions are illustrated by the following:

Examplie a.
A23R1234 A23

component number
R1234

Assembly number Circuit number

Read: Resistor 1234 of Assembly 23

Example b. component number
A23A2R1234 A23 A2 R1234

Assembly Subassembly Circuit
number number number

Read: Resistor 1234 of Subassembly 2 of Assembiy 23

Only the circuit number will appear on the diagrams and
circuit board illustrations. Each diagram and circuit board
illustration is clearly marked with the assembly number.
Assembly numbers are also marked on the mechanical exploded
views located in the Mechanical Parts List. The component
number is obtained by adding the assembly number prefix to the
circuit number.

The Electrical Parts List is divided and arranged by
assemblies in numerical sequence (e.g., assembly A1 with its
subassemblies and parts, precedes assembly A2 with its sub-
assemblies and parts).

Chassis-mounted parts have no assembly number prefix
and are located at the end of the Electrical Parts List.

TEKTRONIX PART NO. (column two of the
Electrical Parts List)

Indicates part number to be used when ordering replace-
ment part from Tektronix.

SERIAL/MODEL NO. (columns three and four
of the Electrical Parts List)

Column three (3) indicates the serial number at which the
part was first used. Column four (4) indicates the serial number at
which the part was removed. No serial number entered indicates
part is good for all serial numbers.

NAME & DESCRIPTION (column five of the
Electrical Parts List)

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an Iitem
Name may sometimes appear as incomplete. For further Item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

MFR. CODE (column six of the Electrical Parts
List)

Indicates the code number of the actual manufacturer of the
part. (Code to name and address cross reference can be found
immediately after this page.)

MFR. PART NUMBER (column seven of the
Electrical Parts List)

Indicates actual manufacturers part number.
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manutacturer Address City, State, Zip Code
00853 SANGAMO MESTON INC SANGAMOC RD PICKENS SC 29671
SANGAMO CAPACITOR DIV P 0 BOX 128
01121 ALLEN-BRADLEY CO 1201 SOUTH 2ND ST MILMAUKEE NI 53204
01295  TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPRESSMAY DALLAS TX 75265
SEMICONDUCTOR GROUP P 0 BOX 225012 M/S 49
02735 RCA CORP ROUTE 202 SOMERVILLE NJ 08876
SOLID STATE DIVISION
03508 GENERAL ELECTRIC CO N GENESEE ST AUBURN NY 13021
SEMI-CONDUCTOR PRODUCTS DEPT
04222 AVX CERAMICS DIV OF AVX CORP 19TH AVE SOUTH MYRTLE BEACH SC 29577
P 0 BOX 867
04713 MOTOROLA INC 5005 E MCDOMELL RD PHOENIX AZ 85008
SEMICONDUCTOR GROUP
05828 GENERAL INSTRUMENT CORP 600 M JOKN ST HICKSVILLE NY 11802
GOVERNMENT SYSTEMS DIV
07263 FRIRCHILD CAMERA AND INSTRUMENT CORP 464 ELLIS ST MOUNTAIN VIEM CA 94042
SEMICONDUCTOR DIV
07716 TR INC 2850 MT PLEASANT AVE BURLINGTON IA 52601
TRM ELECTRONICS COMPONENTS
TRM IRC FIXED RESISTORS/BURLINGTON
09922  BURNDY CORP RICHARDS AVE NORWALK CT 06852
14193 CAL-R INC 1601 OLYMPIC BLVD SANTA MONICA CA 90404
14552 MICRO/SEMICONDUCTOR CORP 2830 S FAIRVIEM ST SANTA ANA CA 92704
15238 1TT SEMICONDUCTORS 500 BROADMAY LANRENCE MA 01841
A DIVISION OF INTERNATIONAL P 0 BOX 168
TELEPHONE AND TELEGRAPH CORP
15636 ELEC-TROL INC 26477 N GOLDEN VALLEY RD SAUGUS CA 91350
19613 MINNESOTA MINING AND MFG CO 1410 E PIONEER DR IRVING TX 75061
TEXTOOL PRODUCTS DEPT
ELECTRONIC PRODUCT DIV
19701 MEPCO/ELECTRA INC P 0 BOX 760 MINERAL MELLS TX 76067
A NORTH AMERICAN PHILIPS CO
22526 DU PONT E I DE NEMOURS AND CO INC 30 HUNTER LANE CAMP HILL PR 17011
DU PONT CONNECTOR SYSTEMS
24355 ANALOG DEVICES INC RT 1 INDUSTRIAL PX NORNOOD MA 02062
P 0 BOX 280
24546 CORNING GLASS MORKS 550 HIGH ST BRADFORD PA 16701
27014 NATIONAL SEMICONOUCTOR CORP 2900 SEMICONDUCTOR DR SANTA CLARA CA 95051
34649 INTEL CORP 3065 BONERS AVE SANTA CLARA CR 95051
50434 HEWLETT-PACKARD CO OPTOELECTRONICS 640 PAGE MILL RD PALO ALTO CA 94304
o1V
51406 MURATA ERIE NORTH AMERICA INC 1148 FRANKLIN RD SE MARIETTA GA 30067
GEORGIA OPERATIONS
54473 MATSUSHITA ELECTRIC CORP OF AMERICA  ONE PANASONIC mAY SECAUCUS NJ 07094
55680 NICHICON /AMERICA/ CORP 927 E STATE PKY SCHAUMBURG IL 60195
57668 ROHM CORP 16931 MILLIKEN AVE IRVINE CA 92713
75042 TRM INC 401 N BROAD ST PHILADELPHIA PA 19108
TRW ELECTRONIC COMPONENTS
IRC FIXED RESISTORS PHILADELPHIA DIV
75915 LITTELFUSE INC 800 E NORTHWEST HMY DES PLAINES IL 60016
76493 BELL INDUSTRIES INC MILLER J W DIV 19070 REYES AVE COMPTON CA 90224
: P 0 BOX 5825
80009 TEXTRONIX INC 4300 S M GRIFFITH DR BEAVERTON OR 97077
P 0 BOX 500
91293  JOHANSON MFG CO P 0 BOX 329 BOONTON NJ 07005
91637 DALE ELECTRONICS INC P 0 BOX 609 COLUMBUS NE 68601
TK1356  MURATA/ERIE N AMERICA CORP 645 W 11TH AVE ERIE PA 16512
TK1450 TOKYO COSMOS ELECTRIC CO LTD 2-268 SOBUDAI ZAWRA KANAGANA 228 JAPAN
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Replaceable Electrical Parts — 11A71

Tektronix  Serial/Assembly No. Mfr.,
Component No. Part No. Effective  Dscont Name & Description Code Mfr. Part No.
A1 670-9735-00 CIRCUIT BD ASSY:MAIN 80008 670-9735-00
a2 670-9336-00 CIRCUIT BD ASSY:FRONT PANEL 80008  670-9336-00
A3 670-9747-00 CIRCUIT BD ASSY:KERNEL 80008 670-9747-00
A1 670-9735-00 CIRCUIT BD ASSY:MAIN 80003 670-9735-00
A1A1 —_—— ——— CIRCUIT BOARD:HIGH FREQUENCY

(NOT REPLACEABLE)

R1C220 281-0791-00 Cap,FxD,CER DI:270PF,10%,100V 04222 MA101C271KAA
A1C230 281-0775-00 CapP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
A1C231 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
A1C240 281-0775-00 CaP,FxD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
A1C241 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAA
A1C310 283-0100-00 CAP,FXD,CER DI:0.0047UF,10%,200V 04222  SR306A472KAA
A1C320 281-0812-00 caP,FxD,CER DI:1000PF,10%,100V 04222  MA101C102KAA
A1C330 281-0775-00 CaP,FxD,CER DI:0.1UF,20%,50V 04222  MA205E10aMAR
A1C331 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V 04222  MA101C102KAA
A1C400 281-0773-00 ChAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
A1C810 283-0249-00 CAP,FxD,CER DI:0.068PF,10%,50V 04222  SR305C683KAA
A1C411 283-0268-00 CAP,FXD,CER DI:0.015UF,20%,50V 04222  3433-050C-153K
A1C812 281-0265-00 CAP,VAR,CER DI1:5.2-30PF,100V TK1356 T203R300FR169
A1C420 290-0943-01 CAP,FXD,ELCTLT:47UF,20%,25V 55680 ULB1E470OMPAANA1T
A1C421 290-0943-01 CAP,FXD,ELCTLT :47UF 202,25V 55680  ULB1E470MPAANA1T
A1C440 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
A1C500 281-0783-00 CAP,FXD,CER DI:0.1 UF 20%,100V 04222  MA401C104MAR
A1C510 283-0666-00 CAP,FXD,MICA DI:830PF,2%,100V 00853 D151FB91G0
A1C511 290-0943-01 CAP,FXD,ELCTLT:47UF 202,25V 55680  ULB1EQ70OMPAANA1T
A1C630 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-R25V22L
A1C640 290-0745-00 CAP,FXD,ELCTLY:22UF, +50-10% 25V 54473  ECE-R25V22L
A1C710 290-0943-01 CAP,FXD,ELCTLT:47UF,20%,25V 55680 ULB1E470MPAANA1T
A1C711 283-0177-05 CAP,FXD,CER DI:1UF,+80-20%,25V 04222  SR302E1051AATR
A1C810 281-0783-00 CAP,FXD,CER DI:0.1 UF 20%,100V 04222  MA401C104MAR
A1C811 283-0326-00 CaAP,FXD,CER DI1:0.082UF,10%,50V 51406 RPE111X7R823KS0V
A1C821 283-0408-00 CAP,FXD,CER DI:0.68UF,+100-0%,12V 81293  120541Y684PP2S
A1C823 283-02493-00 CAP,FXD,CER DI:0.068PF,10%,50V 04222  SR305C683KAA
A1C835 283-0249-00 CAP,FXD,CER DI:0.068PF,10%,50V 04222  SR305C683KAA
A1Ce28 283-0408-00 CaP,FXD,CER DI:0.68UF,+100-0%,12V 91293  120541Y684PP2S
A1C9830 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V 04222  MA101C102KAR
A1C840 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V 04222  MA101C102KAA
A1C1000 290-0943-01 CAP,FXD,ELCTLT:47UF,20%,25V 55680 ULB1E470MPAANA1T
A1C1001 280-0943-01 CAP,FXD,ELCTLY:47UF,20%,25V 55680 ULB1E470MPAANA1T
A1C1010 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V 04222  MA101C102KAR
A1C1020 281-0812-00 CAP,FXD,CER DI:1000PF,10%,100V 04222  MA101C102KAA
A1CR120 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
RA1CR121 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR130 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR330 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR331 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1CRE30 152-0141-02 SEMICOND DVC,DI:SW,ST,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR431 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1IN4152)
A1CR432 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR433 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
R1CRS00 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR610 152-0141-02 SEMICOND DVC,DI:SW,SI1,30V,150MR,30V 03508 DA2527 (1N4152)
A1CRE40 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1CR700 152-0141-02 SEMICOND DvC,DI:SM,SI,30V,150M0,30V 03508 DA2527 (1N4152)
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Replaceable Electricai Parts ~ 11A71

Tektronix Serial/Assembly No. Mfr.
Component No. Part No. Etfective Dscont Name & Description Code Mfr. Part No.
A1CRB00 152-0141-02 SEMICOND OVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A1F100 159-0253-00 FUSE,CARTRIDGE:0.250A,125V ,FAST ,SUBMIN 75915 251,250 T &R T4
A1F110 159-0235-00 FUSE ,NIRE LEAD:0.75A,125V,FAST 80009  159-0235-00
A1F111 159-0235-00 FUSE,NIRE LEAD:0.75A,125V,FAST 80009  159-0235-00
A1F112 159-0253-00 FUSE,CARTRIDGE:0.250R,125V,FAST ,SUBMIN 75915 261.250 T & R T1
A1J120 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036

(QUANTITY OF 20)

A1K220 148-0086-00 RELAY ,REED: FORM C,100MA,100VDC,150 OHM 15636 RB149-1
A1L230 108-1315-00 COIL,RF:FXD,340NH,+/-10% 80003  108-1315-00
A1L240 108-1354-00 COIL,RF:FXD,3.3UH,10% 80009  108-1354-00
A1L720 108-0538-00 COIL,RF:FIXED,2.7UH 76493  JMWBB7059
A1L810 108-1315-00 COIL,RF:FXD,440NH,+/-10% 80009  108-1315-00
A1Ls00 108-1315-00 COIL,RF:FXD,440NH,+/-10% 80003  108-1315-00
A1L922 108-0413-00 COIL,RF:FIXED,0.4UH 80009  108-0413-00
A1L827 108-0413-00 COIL,RF:FIXED,0.4UH 80009  108-0413-00
A1L1009 108-0436-00 COIL,RF:FIXED,240NH 80003  108-0436-00
A1L1010 108-1315-00 COIL,RF:FXD,440NH,+/-10% 80009  108-1315-00
A1L1019 108-0436-00 COIL,RF:FIXED,240NH 80009  108-0436-00
A1L1030 108-1315-00 COIL,RF:FXD,440NH,+/-10% 80003  108-1315-00
A1L1110 108-1315-00 COIL,RF:FXD,340NH,+/-10% 80009  108-1315-00
A1LR823 108-0924-02 COIL,RF:FIXED,1.7UH 80003  108-0924-02
A1LRE25 108-0271-00 COIL,RF:FIXED,235NH 80003  108-0271-00
A1LRE33 108-0271-00 COIL,RF:FIXED,235NH 80009  108-0271-00
A1LRB35 108-0924-02 COIL,RF:FIXED,1.7UH 80009  108-0924-02
A1P130 131-3798-00 CONN ,RCPT ,ELEC:7 POSITION,0.1 SPACING 80009  131-3798-00
A1P1010 131-3908-00 TERM SET ,PIN:2 X 8,0.025 5Q,0.1 CENTERS 80009 131390800
/10220 151-0622-00 TRANSISTOR:PNP,SI,T0-92 04713  SPS8956 (MPSK51R)
a10221 151-0710-00 TRANSISTOR:NPN,SI,T0-92 PLUS 04713  MPSWO1A
A1Q510 151-0301-00 TRANSISTOR:PNP,SI,T0-18 04713  S7898
A1Q600 151-0261-00 TRANSISTOR:PNP ,S1,T0-77 04713  SD441
A1Q630 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713  ST899
A10710 151-0301-00 TRANSISTOR:PNP,S1,T0-18 04713  ST898
A10740 151-0301-00 TRANSISTOR:PNP,SI,T0-18 04713  ST898
/10800 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713  ST899
/10810 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713  ST899
A10840 151-0192-05 TRANSISTOR:NPN,SI,T0=92 04713  ORDER BY DESCR
A10841 151-0192-05 TRANSISTOR:NPN,SI,T0=92 04713  ORDER BY DESCR
A1Q900 151-0192-05 TRANSISTOR:NPN,SI,T0=92 04713  ORDER BY DESCR
A1Q901 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713  STB9S
A1Q940 151-0302-00 TRANSISTOR:NPN,S1,T0-18 04713  ST899
A1Q941 151-0302-00 TRANSISTOR:NPN,S1,T0-18 04713  ST899
A1Q1000 151-0192-05 TRANSISTOR:NPN,SI,T0=92 04713  ORDER BY DESCR
A101030 151-0302-00 TRANSISTOR:NPN,SI,T0-18 04713  ST899
A1R100 322-3430-00 RES,FX0,FILM:294K OHM,1X,0.20 80009  322-3430-00
A1R110 322-3385-00 RES,FXD,FILM: 100K OHM,1%,0.2M, 57668 CRB20 FXE 100K
A1R111 322-3385-00 RES,FXD,FILM: 100K OHM,1%,0.20 57668 CRB20 FXE 100K
A1R210 322-3385-00 RES ,FXD,FILM:100K OHM,1%,0.20 57668 CRB20 FXE 100K
A1R211 322-3385-00 RES,FXD,FILM: 100K OHM,1%,0.20 57668 CRB20 FXE 100K
A1R220 322-3193-00 RES,FXD,FILM: 1K OHM,1%,0.2¢,TC=TO 57668 CRB20 FXE 1K0O
A1R230 322-3193-00 RES,FXD,FILM: 1K OHM,12,0.24,TC=TO 57668 CRB20 FXE 1K00
A1R231 322-3072-00 RES,FXD,FILM:58.9 OHM, 1%,0.20,TC=TO 57668 CRB20 FXE 54E9
A1R232 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.2W,TC=TO 57668 CRB20 FXE 10KO
A1R240 322-3072-00 RES,FXD,FILM:54.9 OHM, 1% ,0.24,TC=TO 57668 CRB20 FXE 54E9
A1R241 322-3164-00 RES,FXD,FILM:439 OHM,1%,0.20 TC=TO 57668 CRB20 FXE 499E
A1R310 311-2235-00 RES,VAR NONWN:TRMR,10K OHM,20Z,0.5W LINEAR  TK1450 GFOSUT 10 K
A1R311 311-2233-00 RES,VAR NONWW:TRMR ,3.0K OHM,20%,0.5M LINEAR TK1450 GFO6UT3K
A1R312 311-2236-00 RES,VAR NONHM:TRMR 20K OHM,20%,0.5@ LINEAR  TK1450 GFO6UT 20K
A1R320 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.24,TC=T0 57668 CRB20 FXE 10KO
A1R321 322-3314-00 RES,FXD,FILM:18.2K OHM,1%,0.2M,TC=TO 80009  322-3314-00
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Tektronix  Serial/Assembly No. Mfr,
Component No. Part No. Effective Dscont Name & Description Code Mfr. Part No.
A1R322 313-1473-00 RES,FXD,FILM:47K OHM 5% ,0.2% 57668 TR20JE 47K
A1R323 322-3222-00 RES,FXD,FILM:2K OHM,1X,0.2%,TC=TO 57668 CRB20 FXE 2K00
A1R324 322-3289-00 RES,FXD,FILM:10K OHM,1%,0.20,TC=T0 57668 CRB20 FXE 10KO
A1R325 322-328%-00 RES,FXD,FILM: 10K OHM,1%,0.24,TC=T0 57668 CRB20 FXE 10KO
A1R400 322-3320-00 RES,FXD,FILM:21K OHM,1X,0.2%,TC=T0 80009  322-3320-00
A1R401 322-3222-00 RES,FXB,F1UN:2X OHM,1%,0.20,TC=T0 57668 CRB20 FXE 2K00
A1R402 322-3400-00 RES,FXD,FILM:143K OHM,1Z,0.24,7C=T0 80009  322-3400-00
A1R410 311-2238-00 RES VAR NONWW: TRMR 50K OHM,20%,0.58 LINEAR  TK1450 GFOGUT 50 K
A1R411 311-2239-00 RES,VAR NONWNW:TRMR 100K OHM,20%,0.5@ LINEAR TK1450 GFO6UT 100K
A1R420 313-1822-00 RES,FXD,FILM:8.2K,0HM,5%,0. 20 57668 TR20JE 08K2
A1R421 313-1823-00 RES FXD,FILM:82K OHM,SI,D ¥ | 57668 TR20JE 82K
A1R422 313-1303-00 RES, FXD FILM:30K OHM,5%,0.20 57668 TR20JE 30K
A1R423 313-1204-00 RES,FXD,FILM:200K,52,0.20 57668 TR20JE 200K
A1R424 313-1392-00 RES,FXD,FILMN:3.9K OHN,SZ,O pa ] 57668 TR20JE 03K9
A1R425 313-1473-00 RES,FXD,FILM:47K OHM,52,0.20 57668 TR20JE 47K
A1R426 322-3260-00 RES,FXD,FILM:4.99K 0HM,12,0 M,7C=T0 57668 CRB20 FXE 4K99
A1R430 321-0190-00 RES,FXD,FILM:931 OHM,1%,0.125M,TC=T2 19701  5043EDY31ROF
A1RS00 323-0310-00 RES,FXD,FILM:16.5K OHM,1X,0.58,TC=T0 75042  CECTO0-1652F
A1RS10 311-2235-00 RES,VAR NONMW:TRMR 10K OHM,20%,0.5M LINEAR  TK1450 GFO6UT 10 K
A1RS11 311-2234-00 RES,VAR NONWN:TRMR 5K OHM,20%,0.5N TK1450 GFOBUT 5K
A1RS20 313-1202-00 RES,FXD,FILM:2K OHM,5%,0.20 57668  TR20JE02KO
A1RS21 311-2229-00 RES,VAR NONWNK:TRMR , 250 OHM,20%,0.5N TK1450 GFO6UT 250
A1R522 321-1288-07 RES,FXD,FILM:10.1K OHM,0.1%,0.1254,T 19701  SO33RE10K10B
A1R530 322-3260-00 RES FXD FILM:4.99K OHM,1%,0.20,TC=T0 57668 CRB20 FXE 4K98
A1RS31 313-1512-00 RES,FXD,CMPSN:5.1K OHM,5%,0.24 57668 TR20JE 5K1
A1RS32 313-1102-00 RES,FXD,FILM: 1K OHM,5Z,0.2% 57668  TR20JE01KO
A1RS40 313-1151-00 RES FXD,FILM:150 OHM,5%,0.24 57668 TR20JE1S0E
A1RS41 313-1303-00 RES,FXD,FILM:30K OHM,5Z,0.2% 57668 TR20JE 30K
A1RS42 321-0289-06 RES,FXD,FILM:10.0K OHM,0.25%,0.125M,7C=T9 19701  SO33RE10K0OC
A1R600 321-0612-03 RES,FXD,FILM:500 OHM,0.25%,0.125N, T€=12 19701  5033RCS500R0C
A1RE01 321-0289-03 RES,FXD,FILM:10.0K OHM,0.25%,0.125K,7C=T2 07716 CEAC10001C
A1R602 321-0289-03 RES FXD FILM:10.0K OHM,0.252,0.1250,7C=T2 07716 CEAC10001C
A1R610 322-3428-00 RES,FXD,FILM:280K OHM, l 0.2%,7C=T0 80009  322-3428-00
A1R611 322-3223-00 RES FXD FILM:2.05K OHM 1%,0.2n,TC=T0 80009  322-3223-00
A1R612 322-3162-00 RES FXD FILM:475 OHM, " ,0. ZN,TC-TU 57668 CRB20 FXE 475E
A1R613 322-3223-00 RES,FXD,F!LN:Z.OSK 0HM,11,0 22,7C=T0 80008  322-3223-00
A1R614 313-1151-00 RES,FXD,FILM:150 OHM,5%,0.20 57668 TR20JE1SOE
A1R615 313-1682-00 RES,FXD,FILM:6.8K OHM,5%,0.20 57668 TR20JE 06K8
A1RE16 313-1102-00 RES,FXD,FILM:1K OHM,5Z,0.2% 57668 TR20JED1KO
A1R617 322-3206-00 RES,FXD,FILM:1.37K OHM,1X,0.20,TC=T0 80009  322-3206-00
A1R620 322-3315-00 RES,FXD,FILM:18.7K OHM,1%,0.2%,TC=TO 80009  322-3315-00
A1R621 313-1200-00 RES,FXD,FILM:20 OHM,5%,0.20 57668 TR20JE20E
A1R622 308-0541-00 RES,FXD,W:1K OHM,0.1%,3M,TC=20PPH 91637  RS2B-810000B
A1RE30 313-1101-00 RES,FXD,FILM:100 OHM,5%,0.2M 57668 TR20JE100E
A1R700 313-1120-00 RES,FXD,FILM:12 OHM,5Z,0.2M 57668 TR20JE12E0
A1R710 313-1101-00 RES,FXD,F1LM:100 OHM,SI,O ya | 57668  TR20UE100E
A1R711 322-3108-00 RES,FXD,FILM:130 OHM,1%,0.2W,TC=TO 80009  322-3108-00
A1R712 322-0139-00 RES FXD,FILM:274 OHM,1%,0.25M,TC=TO 81637  MFF1421G274ROF
A1R720 323-0133-00 RES,FXD,FILM:237 OHM,1%,0.5M,TC=TO 75042  CECT0-2370F
A1R723 313-1682-00 RES,FXD,FILM:6.8K OHM,5%,0.20 57668 TR20JE 06K8
A1R725 313-1821-00 RES,FXD,FILM:820 OHM,5%,0.20 57668 TR20JE 820E
A1R730 301-0201-00 RES FXD,FILM:200 OHM,5%,0.5W 18701  5053CX200R0J
A1R731 313-1510-00 RES FXD,FILM:51 OHM 51, . | 80009  313-1510-00
A1R?32 313-1151-00 RES FXD, ,FILM:150 OHM,5%,0.20 57668  TR20JE150E
A1R733 322-3179-00 RES,FXD,FILM:715 OHM,1%,0.20,TC=TO 80009 322-3179-00
A1R740 322-3202-00 RES,FXD,FILM:1.24K OHM, 1%,0.2%,7C=T0 57668 CRB20 FXE 1K24
A1R741 322-3202-00 RES,FXD,FILM:1.24K OHM,1X,0.2%,7C=T0 57668 CRB20 FXE 1K24
A1R742 308-0541-00 RES,FXD,Mn: 1K 0HM,0.12,3N,TC=20PPN 91637 RS28-810000B
A1RB00 322-3296-00 RES,FXD,FILM:11.8K OHM,1%,0.2%,TC=TO 80009  322-3296-00
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Tektronix Serial/Assembly No. Mfr.,
Component No. Part No. Effective Name & Description Code Mfr. Part No.
A1RB01 322-3204-00 RES,FXD,FILM:1.3K OHM,1%,0.2¢,TC=TO 80009  322-3204-00
A1RB02 322-3289-00 RES,FXD,FILM: 10K OHM,1%,0.24,7C=T0 57668 CRB20 FXE 10KO
A1RB03 322-3363-00 RES,FXD,FILM:59K OHM,1%,0.24,TC=TO 80009  322-3363-00
A1R804 322-3281-00 RES,FXD,FILM:8.25K OHM,1%,0.24,TC=T0 80009 322-3281-00
A1RB0S 322-3295-10¢ RES,FXD,FILM:11.5K OHM,1%,0.20,TC=TO 57668 CRB20 FXE 11KS
A1R810 313-1131-00 RES,FXD,FILM:130 OHM,5%,0.26 57668 TR20J768 130E
ARB11 322-3164-00 RES,FXD,FILM:499 OHM,1X,0.20,TC=TO 57668 CRB20 FXE 499E
A1R812 311-2230-00 RES,VAR ,NONWM:TRMR 500 OHM,20%,0.50 LINEAR  TK1450 GFO6UT 500
A1RB13 311-2226-00 RES,VAR ,NONWM: TRMR 50 OHM,20%,0.5M TK1450 GFO6UT 50 OHM
A1RB14 301-0302-00 RES,FXD,FILM:3K OHM,5Z,0.58 19701  5053CX3K000J
A1R820 323-0116-00 RES,FXD,FILM:158 OHM,1%,0.5M,TC=TO 19701  5053RD158ROF
A1R830 313-1510-00 RES,FXD,FILM:51 OHM,52,0.20 80009  313-1510-00
A1R831 313-1510-00 RES,FXD,FILM:51 OHM,5Z,0.2% 80009  313-1510-00
A1R840 322-3135-00 RES,FXD,FILM:249 OHM,1%,0.24,7C=TO 57668 CRB20 FXE 249E
A1RB41 322-3135-00 RES,FXD,FILM:249 OHM,1%,0.24,7C=TO 57668 CRB20 FXE 249E
A1RBA2 322-3219-00 RES,FXD,FILM:1.87K,0HM,1%,0.2%,TC=T0 80003  322-3219-00
A1R843 322-3262-00 RES,FXD,FILM:5.23K OHM,1%,0.2%,TC=TO 57668 CRB20 FXE 5K23
A1RS00 322-3135-00 RES ,FXD,FILM:249 OHM, 12,0.24,TC=T0 57668 CRB20 FXE 249E
A1R901 322-3202-00 RES,FXD,FILM:1.24K OHM 1%,0.20,TC=T0 57668 CRB20 FXE 1K24
A1R802 322-3262-00 RES FXD FILM:5.23K OHM,1%Z,0.2%,TC=TO 57668 CRB20 FXE 5K23
A1RS03 322-3219-00 RES,FXD,FILM:1.87K ,0HM ,1Z,0.20,TC=TO 80009  322-3219-00
A1R304 322-3239-00 RES ,FXD,FILN:3.01K OHM,1%,0.20,TC=TO 57668 CRB20 FXE 3K01
A1R905 322-3203-00 RES, FXD FILM:1.27K OHM,1%,0.20,TC=TO 80009  322-3203-00
A1R906 322-3171-00 RES,FXD,FILM:530 OHM 11,0.2’!,TC-T0 80009  322-3171-00
A1RS07 313-1332-00 RES,FXD,FILM:3.3K OHM 5% ,0.20¢ 57668 TR20JE 03K3
A1R910 . 313-1510-00 RES,FXD,FILM:51 OHM 5%,0.204 80009  313-1510-00
A1R911 313-1510-00 RES, FXD FILM:51 OHM 52,0.2¢ 80003  313-1510-00
A1R912 317-0121-00 RES, FXD CHPSN 120 OHM,5%,0.125M 01121 BB1215
A1R913 317-0121-00 RES FXD,CMPSN:120 OHM,5%,0. 125K 01121 BB1215
A1R914 313-1510-00 RES,FXD,FILI:51 OHM,52,0. 24 80009  313-1510-00
A1R315 313-1510-00 RES,FXD,FILM:51 OHM,5%2,0.20 80009  313-1510-00
A1R325 321-0183-00 RES, FXD FILM:787 OHM,1%,0.125M,TC=T0 07716  CERD787ROF
A1R930 322-3203-00 QES,FXD,FILN:LZ?K OHM,12,0.24,7C=TO 80009  322-3203-00
A1R931 313-1510-00 RES,FXD,FILM:51 OHM,5Z,0.24 80003  313-1510-00
A1RI32 313-1101-00 RES,FXD,FILM:100 OHM,5%,0.20 57668  TR20JE100E
A1Re33 313-1101-00 RES,FXD,FILM:100 OHM,5%,0.24 57668 TR20JE100E
A1R940 313-1332-00 RES,FXD,FILM:3.3K OHM,5%,0.20 57668 TR20JE 03K3
A1R941 322-3239-00 RES FXD, JFILM:3.01K 0uu,1 ,O.ZN,TC=T0 57668 CRB20 FXE 3K01
A1R942 322-3171-00 RES FXD,FILM:590 OHM,1%,0.24,7C=T 80009  322-3171-00
A1R1000 322-3202-00 RES, FXD FILM:1.24K m, 12,0. ZN,TC'TO 57668 CRB20 FXE 1K24
A1R1001 322-3135-00 RES FXD, ,FILM:249 OHM,1%,0.20,7C=TO 57668 CRB20 FXE 249E
A1R1009 323-0184-00 RES FXD,FILM:806 OHM,1%,0.54,TC=TO 24546  NAG5DB06F
A1R1010 313-1510-00 RES,FXD,FILM:51 OHM,52,0.20 80009  313-1510-00
A1R1011 313-1510-00 RES,FXD,FILM:51 OHM,52,0.2% 80009  313-1510-00
A1R1019 323-0184-00 RES,FXD,FILM:806 OHM,1%,0.5M,TC=TO 24546  NAG5DBO6F
A1R1027 313-1510-00 RES,FXD,FILM:51 OHM,5Z,0.20 80009  313-1510-00
A1R1029 313-1510-00 RES,FXD,FILM:51 OHM,5Z,0.20 80009  313-1510-00
A1R1030 313-1510-00 RES,FXD,FILM:51 OHM,52,0.24 80009  313-1510-00
A1R1031 321-1296-03 RES,FXD,FILM:12.0K OHM,0.252,0.129M,TC=T2 07716 CEAC12001C
A1R1032 313-1510-00 RES,FXD,FILM:51 OHM,5%,0.20 80009  313-1510-00
A1R1040 322-3286-00 RES,FXD,FILM:9.31K OHM,1%,0.2¢,7C=T0 57668 CRB20 FXE 9K31
A1R1041 322-3126-00 RES,FXD,FILM:200 OHM,1%,0. ZN,TC‘TO 80009  322-3126-00
A1R1042 322-3280-00 RES,FXD,FILM:8.06K OHM,1%,0.20,TC=T0 80009  322-3280-00
A1R1130 313-1103-00 RES,FXD,FILM:10K OHM 5,0.2¢ 57668 TR20JE10KO
A1RT520 307-0642-00 RES,THERMAL: 10K OHM,5Z,25 DEG C 01295 T1G61/8 103J
A1RT?725 307-0477-00 RES,THERMAL:1K OHM,10% ,6MN/DEG C 14193 2421
R1RTB20 307-0126-00 RES, THERMAL:100 OHM,10% NTC 18193  2021-101-D
A1RT1030 307-0250-00 RES THERNAL 390 OHM,10%, 10,1250 01295 T1G61/8 391K
A1TP100 131-0608-00 TB!NINN. PIN:0.365 L X 0.025 BRI GLD PL 22526 48283-036
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Component No. Part No. Effective Dscont Name & Description Code Mfr. Part No.
A1TP110 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRI GLD PL 22526 48283-036
A1TP111 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
A1TP112 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
A1U220 156-1191-00 MICROCKT,LINEAR:DUAL BI-FET OPNL AMPL 01295 TLO72ACP
A1U330 155-0076-00 MICROCKT,LINEAR: INPUT PROTECTION 80009  155-0076-00
A1V400 156-1156-00 MICROCKT, LINEAR:OPERATIONAL AMPLIFIER 27014  LF356N
A1U430 156-1156-00 MICROCKT ,LINEAR:OPERATIONAL AMPLIFIER 27014  LF356N
A1US30 156-0067-00 MICROCKT,LINEAR:OPNL AMPL,SEL 04713  MC1741CP1
A1U610 156-0067-00 MICROCKT,LINEAR:OPNL AMPL,SEL 04713  MC1781CP1
A1U630 155-0180-00 MICROCKT,LINEAR: FAST INPUT PROTECTION 80009  155-0180-00
A1U700 156-0158-04 MICROCKT,LINEAR:DUAL OPNL AMPL 01295 N399320J6
A1U800 156-0067-00 MICROCKT,LINEAR:OPNL AMPL,SEL 04713  MC1741CP1
A1U830 155-0181-00 MICROCKT ,LINEAR: INPUT AMPLIFIER 80009 155-0181-00
A1U910 155-0175-00 MICROCKT,LINEAR:TRIGGER AMPLIFIER 80009  155-0175-00
A1U930 155-0175-00 MICROCKT,LINEAR:TRIGGER AMPLIFIER 80009  155-0175-00
A1U1040 156-0158-04 MICROCKT,LINEAR:DUAL OPNL AMPL 01295  N99320J6
A1VRB10 152-0304-00 SEMICOND DVC,DI:ZEN,SI,20V,5%,0.4N,00-7 15238 15411
A1VR921 153-0069-00 SEMICOND DVC SE:1N4742R FAMILY MATCHED PAIR 80008  153-0069-00
A1VR928 153-0069-00 SEMICOND DVC SE:1IN4742R7 FAMILY,MATCHED PAIR 80009  153-0063-00
A2 670-8336-00 CIRCUIT BD ASSY:FRONT PANEL 80009 670-9336-00
A3 670-9747-00 CIRCUIT BD ASSY:KERNEL 80008 670-9747-00
A3n1 670-8386-00 CIRCUIT BD ASSY:SAMPLE/HOLD 80009 670-8986-00
A3C120 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
A3C210 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222 MA20SE104MAR
A3C211 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A3C230 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA
A3C310 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAN
A3C330 281-0791-00 CAP,FXD,CER DI:270PF,10%,100V 04222 MA101C271KAA
R3C331 281-0791-00 CaP,FXD,CER DI:270PF,10%,100V 04222 MA101C271KAA
A3C311 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
A3C420 290-0778-00 CAP,FXD,ELCTLT:1UF,+50 -10% 50V NPLID 54473  ECE-A50N1
A3C520 281-0895-00 CAP,FXD,CER DI:6.8PF,100MVDC 04222 MA101AGRBDAA
A3CS30 281-0895-00 CAP,FXD,CER DI1:6.8PF,100MVDC 04222 MA101A6RBDAA
A3C600 281-0775-00 CAP,FxD,CER DI:0.1UF,20%,50V 04222  MA205E104MAN
A3C621 281-0775-00 CapP,FXD,CER DI1:0.1UF,20%,50V 04222  MA205E104MAR
A3C630 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAA
A3C700 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAA
A3C701 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAR
A3C730 281-0775-00 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAA
A3C900 283-0203-00 CAP,FXD,CER DI:0.47UF,20%,50V 04222  SR305SC474MAA
A3C930 290-1157-00 CAP,FXD,ELCTLT:220UF,20%,250VC 80009  280-1157-00
A3CR110 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CR111 152-0141-02 SEMICOND DVC,DI:SN,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CR229 152-0066-00 SEMICOND DVC,DI:RECT,SI, 400vV,1A,D0-41 05828 GP10G-020
A3CR230 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N8152)
A3CR320 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARRIER,SI,15V 50434 5082-2672
A3CR710 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CR720 152-0141-02 SEMICOND DVC,DI:SM,S1,30V,150MA,30V 03508 DA2527 (1N4152)
A3CRS00 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CRS01 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CRI10 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CRI11 152-0141-02 SEMICOND DVC,DI:SM,S1,30V,150MA,30V 03508 DA2527 (1N4152)
A3CR912 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CR913 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MA,30V 03508 DRA2527 (1N4152)
A3CR920 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
A3CRI21 152-0141-02 SEMICOND DVC,DI:SN,SI,30V,150MA,30V 03508 DA2527 (1N4152)
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A3J100 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRI GLD PL 22526 48283-036
(QUANTITY OF 6)
A3J110 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
(QUANTITY OF 20)
A3J400 131-0608-00 TERMINAL PIN:0.365 L X 0.025 BRI GLD PL 22526 48283-036
(QUANTITY OF 3)
A3J410 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
(QUANTITY OF 3)
A34930 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
(QUANTITY OF &)
A3L230 108-1354-00 COIL,RF:FXD,3.3UH,10% 80009  108-1354-00
A3L920 108-1315-00 COIL,RF:FXD,440NH,+/-10% 80009  108-1315-00
Q30230 151-0622-00 TRANSISTOR:PNP,SI,T0-92 04713  SPSBISE (MPSHS1A)
A3R100 322-3193-00 RES,FXD,FILM: 1K OHM, 1%,0.2%,TC=T0 57668 CRB20 FXE 1K00
A3R110 322-3289-00 RES,FXD,FILM:10K OHM,1%,0.20,TC=TO 57668 CRB20 FXE 10KO
A3R210 322-3164-00 RES,FXD,FILM:499 OHM, 1% ,0.20,TC=TO 57668 CRB20 FXE 499E
A3R211 322-3193-00 RES,FXD,FILM: 1K OHM,12,0.2%,TC=T0 67668 CRB20 FXE 1K0O
A3R212 322-3289-00 RES,FXD,FTLM:10K OHM,1%,0.24,7C=TO 57668 CRB20 FXE 10KO
A3R213 322-3306-00 RES,FXD,FILM:15K OHM,1%,0.20,7C=T0 57668 CRB20 FXE 15K0
A3R214 322-3318-00 RES,FXD,FILM:20K OHM,1%,0.20,7C=T0 57668 CRB20 FXE 20K0
A3R215 322-3318-00 RES,FXD,FILM:20K OHM,61%,0.2%,TC=T0 57668 CRB20 FXE 20KO
A3R220 322-3218-00 RES,FXD,FILM:1.82K OHM,61Z.0.2%,TC=T0 80009  322-3218-00
A3R221 322-3255-00 RES,FXD,FILM:4.42K OHM,1%,0.20,TC=T0 80009  322-3255-00
A3R222 313-1561-00 RES,FXD,FILM:560 OHM,5Z,0.2% 57668 TR20JE 560E
A3R223 322-3193-00 RES,FXD,FILM:1K OHM, 1%,0.24,7C=TO 57668 CRB20 FXE 1K0O
A3R230 322-3220-00 RES,FXD,FILM:1.91K OHM, 1Z,0.20,TC=T0 80009  322-3220-00
A3R231 322-3220-00 RES,FXD,FILM:1.91K OHM,1Z,0.20,TC=TO 80009  322-3220-00
A3R232 322-3385-00 RES,FXD,FILM: 100K OHM,1%,0.20,TC=TO 57668 CRB20 FXE 100K
A3R310 322-3289-00 RES,FXD,FILM: 10K ouu,1z,0.zn, TC=T0 57668 CRB20 FXE 10K0
A3R311 322-3193-00 RES,FXD,FILM: 1K OHM, 11 .M, TC=T0 57668 CRB20 FXE 1K0O
A3R330 322-3385-00 RES,FXD,FILM: 100K DHM %,0.2%,7C=T0 57668 CRB20 FXE 100K
A3R331 322-3289-00 RES, FXD FILM:10K OHM, 1 0. ZN,TC'TO 57668 CRB20 FXE 10K0
A3R332 322-3289-00 RES, FXD FILM: 10K OHM 1%2,0.2%,7C=T0 57668 CRB20 FXE 10K0
A3R410 322-3193-00 RES FXO FILM: 1K OHM, 11 .20, 7C=T0 57668 CRB20 FXE 1K0O
A3R411 322-3289-00 RES FXD, FTLM: 10K UHN 1%2,0.24,7C=T0 57668 CRB20 FXE 10KO
A3RS30 322-3193-00 RES,FXD,FILM: 1K OHM,1%,0.2%,TC=T0 67668 CRB20 FXE 1K0O
A3RS31 322-3318-00 RES FXD FILN:20K OHM ,1%,0.2%,7C=T0 57668 CRB20 FXE 20K0
A3IRS32 322-3318-00 RES FXD FILM:20K OHM,1%,0.24,TC=TO 57668 CRB20 FXE 20K0
A3RS33 322-3193-00 RES, FXD FILM:1K OHM 11,0 24,7C=T0 57668 CRB20 FXE 1K0O
A3RS34 322-3039-00 RES FXD, ,FILM:24.9 0HM,11,0 22,7C=T0 57668 CRB20 FXE 24€8
A3RS3S 322-3244-00 RES,FXD,FXLN:a.AK OHM,1%,0.20,TC=TO 57668 CRB20 FXE 3k40
A3R720 313-1101-00 RES,FXD,FILM:100 OHM,5%,0.20 57668 TR20JE100E
A3R300 313-1101-00 RES,FXD,FILM:100 OHM,5%,0.20 57668 TR20JE100E
A3R310 313-1101-00 RES,FXD,FILM: 100 OHM,5%,0.20 57668 TR20JE100E
A3R911 313-1101-00 RES,FXD,FIUM:100 OHM,S%,0.20 57668 TR20JE100E
A3R320 313-1101-00 RES,FXD,FILM:100 OHM,5Z,0.2M 57668 TR20JE100E
A3TP130 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A3TPS00 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036
A37PS01 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036
A3TPS502 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
A3TPS10 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036
A3TP511 131-0608-00 TERMINAL PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A3TP610 131-0608-00 TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A3TP720 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A3TPI00 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A3TP310 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRZ GLD PL 22526  48283-036
A3TP311 131-0608-00 TERMINAL PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036
A3TP812 131-0608-00 TERMINAL PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036
A3TPI20 131-0608-00 TERMINAL ,PIN:0.365 L X 0.025 BRI GLD PL 22526  48283-036



Replaceable Electrical Parts — 11A71

Tektronix Serial/Assembly No. Mfr.

Component No. Part No. Effective Dscont Name & Description Code Mfr. Part No.

A3U120 156-0158-04 MICROCKT ,LINEAR:DUAL OPNL AMPL 01295  N99320J6

A3U130 156-26639-00 MICROCKT , INTFC:RELAY DRVR,8 OUTPUT SERIAL 80008  156-2669-00
INPUT W/LATCHES

A3U310 156-2455-00 + MICROCKT,LINEAR:8 BIT A/D PERIPHERALS W/ 01295 TLCS41IN3
SERIAL CONTROL & 11 INPUTS ,SCRN

A3U330 156-1225-00 MICROCKT ,LINEAR:DUAL COMPARATOR 01285  LM393P

A3V410 156-1065-01 MICROCKT ,DGTL:0CTAL D TYPE TRANS LATCHES 04713  SN741S373 ND/JD

A3U411 156-2396-00 MICROCKT ,DGTL:RESET GENERATOR,SV SUPPLY 01295 TL7705 ACP

A3U430 156-2370-00 MICROCKT ,DGTL:CMOS,QUAD 2 TO 1 SELECTOR/ 02735 QHCT257EXS8
MULTIPLEXER

A3US500 156-1684-01 MICROCKT ,DGTL:MICROCOMPUTER,8 BIT 34649  P8031AH

A3U520 156-0724-02 MICROCKT ,DGTL:HEX INV N/0C OUT,SCRN, 01295  SN74LSOSNP3

A3U600 156-1065-01 MICROCKT ,DGTL:OCTAL D TYPE TRANS LATCHES 04713  SN74LS373 ND/JD

A3U610 156-0386-02 MICROCKT ,DGTL:TRIPLE 3-INP NAND GATE 07263  74LS10PCQR

A3U620 156-2459-00 MICROCKT,LINEAR:12 BIT D TO A CONVERTER 24355  ADBE7IN/+

A3U700 156-2671-00 MICROCKT ,DGTL:CMO0S,2048 X 8 SRAM MDL M/ 80009  156-2671-00
INTEGRAL BATTERY 051220,24

A3UB00 160-4065-00 MICROCKT ,DGTL:HM0S,16384 X 8 EPROM,PRGM 80009  160-4065-00

A3UB20 156-2625-00 MICROCKT ,DGTL:NMOS ,CUSTOM , SENESCHAL 80009  156-2625-00

A3YR220 152-0175-00 SEMICOND DVC,DI:2EN,SI,5.6V,52,0.44,00-7 14552 703810976

A3VR320 152-0195-00 SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4M,00-7 04713  SI11755RL

A3VR330 152-0175-00 SEMICOND DVC,DI:ZEN,SI,5.6V,5%,0.44,00-7 14552 103810976

A3VR430 152-0647-00 SEMICOND DVC,DI:ZENER,SI,6.8V,5%,300MM,00-7 04713  SIG35014K3RL

A3VR431 152-0175-00 SEMICOND DVC,DI:2EN,SI,S5.6V,5%,0.40,00-7 14552 703810976

A3X500 136-0757-00 SKT,PL-IN ELEX:MICROCIRCUIT,40 DIP 09922  DILB40P-108

A3x800 136-0755-00 SKT,PL-IN ELEK:MICROCIRCUIT,28 DIP 09922 DILB28P-108

A3Xx820 136-0813-00 SKT,PL-IN ELEK:CHIP CARRIER,68 CONTACTS 19613  268-5400-00-1102

A3Y520 119-2395-00 RESONATOR,CER: 12MH1,CMOS ,52 80003  119-2395-00
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Section 8 - 11A71

REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

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

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

If a part you have ordered has been replaced with a new or
improved part, your local Tektronix, Inc. Field Office or
representative will contact you concerning any change in part
number.

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

ITEM NAME

In the Parts List, an Item Name is separated from the
description by a colon (:). Because of space limitations, an Item
Name may sometimes appear as incomplete. For further item
Name identification, the U.S. Federal Cataloging Handbook H6-1
can be utilized where possible.

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations.

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example of the indentation system
used in the description column.

12345 Name & Description

Assembly and/or Component
Attaching parts for Assembly and’or Component
eessEND ATTACHING PARTS®***
Detail Part of Assembly and/or Component
Attaching parts for Detail Part
essEND ATTACHING PARTS:***
Parts of Detail Part
Attaching parts for Parts of Detail Part
«sssEND ATTACHING PARTS:e**

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the nght.
Indented items are part of. and included with, the next higher
indentation.

Attaching parts must be purchased separately, uniess otherwise
specified.

ABBREVIATIONS

INCH ELCTRN ELECTRON
® NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT
ASSEM ASSEMBLED EXT EXTERNAL
ASSY ASSEMBLY FIL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
80 BOARD FLTR FILTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HOL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD  HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE
CPLG COUPLING ic INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE 1D INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
DWR DRAWER IMPLR IMPELLER

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL St SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NIPPLE SLVG SLEEVING
NON WIRE NOT WIRE WOUND SPR SPRING

o8D ORDER BY DESCRIPTION sQ SQUARE

oD OUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE Sw SWITCH

PL PLAIN or PLATE T TUBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER W/ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR



Replaceable Mechanical Parts — 11A71

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code Manufacturer Address City, State, Zip Code
00773  AMP INC P 0 BOX 3608 HARRISBURG PA 17105
01536  TEXTRON INC ROCKFORD IL 61108

CAMCAR DIV 1818 CHRISTINA ST
SEMS PROOUCTS UNIT

06383  PANDUIT CORP 17301 RIDGELAND TINLEY PARK IL 60477

07707  USM CORP 510 RIVER RO SHELTON CT 06484
SUB OF EMHART INDUSTRIES INC
USM FASTENER DIV

22526 DU PONT E 1 DE NEMOURS AND CO INC 30 HUNTER LANE CAMP HILL PA 17011
DU PONT CONNECTOR SYSTEMS

22599  AMERACE CORP ESNA DIV 15201 BURBANK BLVD SUITE C VAN NUYS CA 91411
80003  TEXTRONIX INC 4900 S N GRIFFITH DR BEAVERTON OR 97077

P 0 BOX 500
83385  MICRODOT MANUFACTURING INC 3221 W BIG BEAVER RD TROY M1 48098
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Replaceable Mechanical Parts - 11A71

Fig. &
Index  Tektronix Serial/Assembly No. Mfr.
No. Part No. Ettective Dscont Qty 12345 Name & Description Code Mfr. Part No.
1-1 366-1058-00 1 KNOB:GRAY ,0.625 X 0.255 X 0.485 80008 366-1058-00
(ATTACHING PARTS)
-2 214-1095-00 1 PIN,SPRING:0.187 L X 0.094 00,STL,CD PL 22599 52-022-094-0187
(END ATTACHING PARTS)
-3 105-0076-04 1 RELEASE BAR, LCH:PLUG-IN UNIT 80009 105-0076-04
-4 214-1280-00 1 SPRING ,HLCPS:0.14 0D X 1.126 L, TMIST LOOP 80008 214-1280-00
-5 214-1054-00 1 SPRING ,FLAT:0.825 X 0.322,5ST 80003 214-1054-00
-6 105-0075-00 1 BOLT,LATCH: 80008 105-0075-00
-7 333-3409-00 1 PANEL, FRONT: 80009 333-3409-00
(ATTACHING PARTS)
-8 211-0392-00 4  SCREM,MACHINE:4-40 X 0.25,FLH,82 DEG,STL 80008 211-0392-00
(END ATTACHING PARTS)
-9 348-0235-00 2 SHLD GSKT ,ELEK:FINGER TYPE,4.734 L 92101 ORDER BY DESCR
-10  386-5219-00 1 SUBPANEL , FRONT: 80009 386-5218-00
-1 —_— 1 CIRCUIT BD ASSY:FRONT PANEL
(SEE R2 REPL)
(ATTACHING PARTS)
-12  211-0398-00 2 SCREM MACHINE:2-56 X 0.312,FLH,82 DEG,STL 80009 211-0398-00
(END ATTACHING PARTS)
-13 174-0159-00 1 CA ASSY,SP,ELEC:6,26 AMG,3.0 L, RIBBON 80009 174-0159-00
-14  426-2061-00 1 FR SECT ,PLUG-IN:LOWER,ALUMINUM 80009 426-2061-00
-15  334-3540-00 1 MARKER, IDENT :MARKED MARNING 80009 334-3540-00
-16  131-35838-00 1 CONN ASSY ,ELEC: FRONT PNL 80009 131-3589-00
(ATTACHING PARTS)
=17 211-0398-00 4  SCREM,MACHINE:2-56 X 0.312,FLH,82 DEG,STL 80009 211-0398-00
(END ATTACHING PARTS)
-18  354-0654-00 1 RING,CONN ALIGN:BNC 80009 354-0654-00
-19 174-0205-00 1 CRBLE ASSY,RF:50 OHM CORX,3.5 L 80009 173-0205-00
174-0665-00 1 CABLE ASSY ,RF:50 OHM COAX,13.3 L 80009 174-0665-00
343-0549-00 1 STRAP, TIEDOMN ,E:0.081 W X 4.0 L,2YTEL 06383 PLTIM
-20 119-2397-00 1 ATTENUATOR:S STAGE PROGRAMMABLE 80009 119-2397-00
(ATTACHING PARTS)
=21 211-0304-00 2  SCR,ASSEM WMSHR:4-40 X 0.312,PNH,STL,T9 TORX 01536 ORDER BY DESCR
(END ATTACHING PARTS)
-2  173-0559-00 1 CR ASSY,SP,ELEC:20,28 AMG,2.25 L,RIBBON 80008 174-0559-00
=23  426-2060-00 1 FR SECT,PLUG-IN:UPPER,ALUMINUMN 80009 426-2060-00
=24  334-3438-00 1 MARKER, IDENT :MARKED TURN OFF POMER 80003 334-3438-00
=25  214-1061-00 1 CONTACT ,ELEC:GROUNDING ,CU BE 80009 214-1061-00
-26  337-1064-12 2  SHIELD ELEC:SIDE FOR PLUG-IN UNIT 80009 337-1064-12
=27  220-0022-00 6  NUT BLOCK:0.4 X 0.25 X 0.33,4-40 THRU NI 80008 220-0022-00
(ATTACHING PARTS)
-28  211-0304-00 6  SCR,ASSEM MSHR:4-40 X 0.312,PNH,STL,T9 TORX 01536 ORDER BY DESCR
(END ATTACHING PARTS)
-29 174-0560-00 1 CA ASSY,SP,ELEC:16,28 AMG,2.75 L, RIBBON 80003 174-0560-00
-30 @ — — 1 CIRCUIT BD RSSY:KERNEL
(SEE A3 REPL)
(ATTACHING PARTS)
=31 211-0304-00 4  SCR,ASSEM MSHR:4-40 X 0.312,PNH,STL,T9 TORX 01536 ORDER BY DESCR
(END ATTACHING PARTS)
KERNAL BOARD ASSEMBLY INCLUDES:
32 - — 1 .CIRCUIT BD ASSY:SAMPLE/HOLD
. . (SEE A3A1 REPL)
=33 - 1 CIRCUIT BD ASSY:MAIN
(SEE A1 REPL)
-3¢ 426-1351-00 4 . FRAME ,MICROCKT:1.75 CM 80009 426-1351-00
. (ATTACHING PARTS)
=35  211-0391-00 16 .SCREM MACHINE:2-56 X 0.437,P4 ,STL CD PL 80003 211-0391-00
. (END ATTACHING PARTS)
=36  131-1967-00 4 .CONT SET,ELEC:MICROCKT,1.75 CM, RUBBER 80009 131-1967-00
=37 136-0252-07 21 .SOCKET ,PIN CONN:M/0 DIMPLE 22526 75060-012
=38 131-2032-00 1 .CONTACT ,ELEC:SINGLE,TOP,CU BE 80008 131-2032-00
=39 131-2033-00 1 .CONTACT ,ELEC:SINGLE ,BOTTOM,CU BE 80009 131-2033-00
. (RTTACHING PARTS)
-40  210-0702-00 2 .EYELET ,METALLIC:0.047 0D X 0.125 L 07707 S-6127
. (END ATTACHING PARTS)
-41 136-0252-00 1 .SOCKET ,PIN TERM:U/M 0.019 DIA PINS 00779 2-330808-7
-42  386-1557-00 1 .SPACER,CKT B0:0.29 H,ACETAL 80009 386-1557-00
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Replaceable Mechanical Parts — 11A71

Fig. & :
index Tektronix Serial/Assembly No. Mfr.
No. Part No. Ettective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1-43  386-5296-00 1 PANEL,REAR: 80009 386-5296-00
(ATTACHING PARTS)
-44  213-0904-00 4  SCREW,TPG,TR:6-32 X 0.5 ,PNH STL 83385 ORDER BY DESCR

(END ATTACHING PARTS)
STANDARD ACCESSORIES
070-6289-00 1 MANUAL,TECH:USERS REFERENCE,11A71 80008 070-6288-00
OPTIONAL ACCESSORIES
070-6289-00 1 MANUAL,TECH:SERVICE,11A71 80009 070-6289-00
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