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P6046 Probe and Amplifier 

SECflON , 
CHARACTERISTICS 

Change information, if any t affecting this section will be found ot the 
rear of the manual. 

GeMral Information 
The P6046 Differential Probe is on active, dual input probe 

designed for use with the Tektronix Type 1 A5 Differentia! 
Amplifier or the "Amplifier For P6046". High common-mode 
rejection ratios ore provided at high frequencies by per
forming the common-mode reiection within the probe body. 
Calibrated vertical deflection fodors of from 1 mV through 
200 mV /division !in 1, 2, 5 sequence) con be seleded by 
switching at the Type lAS or ot the Amplifier for P6046. 
These deflection factors con be increased to ten times the 
indicated amount through use of a calibrated Dual Atten· 
vafor Head, which is Q standard accessory to the P6046 
Probe. 

The Probe and Type 1 AS combination has a 4S MHz 
bandwidth when used with on appropriate os.cilloscope. The 
Probe and Amplifier For P6046 combination has a 100 MHz 
bandwidth. This provides a 70 MHz overall system bandwidth 
when the Probe and Amplifier ore operated into the singte· 
ended input of any 100 MHz oscilloscope having a vertical 
deflection fador of 10 mV Idivision. 

The Probe has a S-V common-mode operating range and 
(t 2S-V maximum input which can be extended by 0 factor 
of ten through use of the Duo! Af!:enuotor Head. 

Characteristics 
A summary of the P6046 Differential Probe electrical char· 

acterisfics, and pertinent mechanical and environmental 
characteristics are conjoined in TobIe 1-L Specifications per
tain to operation with both the Type 1 AS and the Amplifier 
for P6046, except where noted otherwise. 

Fig. 1·2, 1-3, and 1·4 contoln graphs of common-mode 
rejection ratios !CM{;tRj under different equipment setups ot 
25"C MINIMUM refers to the values required to meet spec
ific.ations. TYPICAL indicates the approximate values which 
most probes will obtain. 

Fig. 1·5 shows how CMRR varies 0$ temperature deviates 
from 25" C For example, if the Probe is to be operated at 
2O"C to test a 5\) MHz drcuit, the specified CMRR sh(wfci be 
multiplied by 0.95 to deiermine the minimum CMRR valve 
which may be expected. 

Fig. 1-6 displays the effect that SOurce impedance has on the 
gain of the Probe as a function of frequency. it can he ap· 
plied to differentia! operation as follows: Relate the upper 
graph to Ihe display amplitude +- input signal when the 
signa! source impedan~s are marched (up to a 5:1 source 
impedance ratio!; Reloh'l the lower graph to the display 
amplltucfe+ input amplitude when the sigl'lOl source imped
ances are greatly mis-matched. 

Accessories 

A number of accessories which extend operating capabil
ities ore supplied with the P6046 Probe and fhe Amplifier for 
P6046 as Standard Accessories. These are listed on the lost 
page of the Mechanical Parts list. 

An optional accessory which must. be used during Probe 
calibration is listed in ine Calibration section. Additional 
misce!kmeou$ accessories are listed in the Tektronix catalog. 
All accessories con be purchased through the Tektronix Field 
Office. 

TABLE 1~1 

CHARACTERISTICS 

Characteristic Performance Requirement at 25~C Supplemental Information 

Step Response 
With Type lAS Bandwidth Risetlme 

5 to 200 mV ICM 245 MHz ::;7.8 os 

'lmV/CM and 20mVJ ?:43MHz: 58,} ns 
CM-Retained Range 

----~ 

1 mV/eM and 10 mVj >38 MHz 5:9.2 os 
CM--·Retained Range 

Wifh Amplifier For P6046 Bandwidth Risefime 
---.~.----- :- -~-."--.-----~-~~-,-.---~~--.--~- .-."--.~-.-.-----. ----

1 mV /DIV through 200 >100 MHz 53.S tis Bandwidth in 1 and 2mV/DIV positions 
mV/DIV decreases to 90MHz at 50°C 
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Charuderisth:s--P6046 Probe and Amplifier 

Ringing, Rounding, O\fer~ 
shoot and THt 

With Type lAS 

With Amplifier 

Head 

Bask {1 Xl 

±4% {$6% peaK to pea!d in first 70 os 

1 mV/div to 200mV/cliv cnlibrated in 1, 2, 
5 steps 

._---_. __ ._--,,-------.-_._,,--, -.. --.,,-.--.-.,---+-.----.---,-~--. -.'---"-" 
With lOX Dual AtterH./otor 
Head 

With Type i A5 
1 mY leM !o 20 mV ICM 

.-·-C-O',"::::C-:---·+-·-C-,·C;C 

With 

gain as a tllnrt",,, 

Basic (1 Xl 
WTthfi}"x'--DouTAt!en-~o-to-r'--" -{-,._._-,--. --,------,,--- '--.. ---,-'''-- '-"'.--_.'--'-
Head 

Range 
DC to lOMHz 

DUal Attenuato. Heod 

±S V {DC + peak ACJ from averoge sig
na! level; nor exceeding ±5 V with re
sped to ground 

--- .... ..,,'----c -c-'----·----,· 

--,-_._-----+------------.. --- --, ... ,,----
Input l<eS1Srance 

Probe 
lOX Duol 

Probe 
10X----D~orAtfenuotor 

-[5C--Thermoro-;:iF-------
Probe 
Am-p~f;r-------- -

1-2 

o C at Probe head 

Percent of deviation specification increases 
by 4% within the first 10 os at O°C and 
+50°(, 

?:500mY/div vneali· 

® 



ChcnQderistk.-P6046 Probe and AmpUfier 

==:~~.-=~,,=~~;iC!~Elii-=~~:~:~_~C:=~~-'~!!~ir~i~¢~-!!.3~~~~~"-~:~,:1=·'-:=~~E~pi~~.!~§~E!~~~!~=:::=~ 
Displayed Noise I I 

With Type 1 AS ! 200 t-N tOflgentiQUy meosl,l(f3d ! R1v<\S valve is approximately % of the ton· 
---Wirh-'Ampfifie;--F~r"?6046----,-JI12eO flV'tang;;ti'Olfy-meow;:;,r-'--"""-'!gentioliy measured VQlu0. Peak 10 peak 

, i .... aiue is approximately 5.1 times RMS, 
~.~ ___ ~_.~, ____ ~~~.,_ ~.-_____ .~ __ >.~_ --~,~, --' . .t---~ --.....-...-.~--~---.-~-.,.....-,..,. -'< - .~ __ ._ .. _______ ~ .... ~. ___ ._~_._~~ ...... ~_<~'" ....... ___ ,~ __ .--_ ~ _._.~, __ ...-- • __ ~ _______ ~~.~._~,~~ __ ~~~ __ -4 __ _ 

DC Shift Due !o Overdrive ! 1.5% or less of Il'lpvt sig~1 i 
-'6~;;;:dri~e-Re<;ve~yTime---"-~r--~---'-~-'-~~--'-----'--~----------·rS-V·lnpvt .. -----.. -.-... ----... ---------.-.' 

With Type lAS i 0.15 j!.S or less {to within lQmV of DC I 
i shifted level} i 

~7fih--A__;p!i fi;r-F~;:_-P6046----roT;S;~·je;S·[to-;Ithf,;11jmv oTBf-"hifi;ei1 
i !evel) I ---.. -.. -~--.~-- ·-··-·-··-·· .. ·--·--r:--··--'--"--~~'~--·-- .. --.. ---------, -.... ------.----.. ---... ----.-. ---.--. --.--_.-".",,-, .. -... -.--.. ----.. 

Maximum Allowable Input 1 25 V toto! DC + PeClk ACi 25 V toted clif- i AC or DC-coupied 
I rerence bew>'een + and - lnput tips ; 

-GOtii Tookoge--C~l~rent .--- .----. : ·'5if3;v;:-at~25~·Cd-··_· .. -----.. -----· .. -T$2;;A·-it"50;;C·--·--~~.---.--.------
'Wa-;:m-.up--time'--·· '-.---·----T20·min\Jf~S·-fu__;--rated-c:i«;rQ(;T;;ot25°-E-r·--·-------- -----. --._ ... -------- ---.--.-. --------,,-
~-- .. --.------------.---.-l '+5" C .. _~._. --------t~--------~---_. _____ ... ___ .. __ . 
Amplifier For P6046 I 90 to 136 V or 180 to 272 V AC, 60 to I Chonga power connediol'lS for ronge and 
Operating Voltage ! 400 Hz ! vo.ltoge within ronge. See Tab!e 4-3. 

--.---.------------- .... -.- -.-.--------- -~---.------.. -----~---.. , .•. ----- .•. ---.-.-- - .. -'.-,.--.~--.-~-- ..... _ .. _--_ ... -.- -----........... -~--.. ----.--
Temperature: ! 

Non'opcfClling ! -40~C to +65"C i 
-----_ ... ---_._. __ ._ ..... _- .-'-.'---- .... ~ --- ,-... -----.... ----.----.. - .. --~--- --_.>: 

Operating ! O"C to +50 .. C __ ... ___ ._ .. ,, ___ . ____ i- __ . _____ ._~ ..... _ ......... _._ ... __ ... ___ ... __ _ 
-'A!lft~d·e-------·-- -.. ------- -- .. ---T----.... - .. ·,··-···-' ! 

Non·operating 1 To 50,000 feat : May be h.~$ted doring Non-operating Tem· 
tests at -40"C 

Non·operating 

Vibration 

Operating 

--4-"' ... -_._.--_.- .... ---

15 minutes each Ollis at (J.015 inch. rrs· 
ql.lency varied from 10·50-10 c/-s in l·min
ute cydes with instrvmtmt secured fo vibra" 
tion platform. Three minutes each oxis ot 

resonant or at 50 .. -.--.. -~ ... -- "---"'- .... -.------.--- .... · .... ·---t-·,·,·,-----· .. ·-·......::. .... --····-·· .. · .. ·--·· .... -'-- ---.--- ... .-.-.--" -J- ".----.. - .. -. ,,-- .. ------. ----------~. 
Shock 

Non·operating 

Probe Body 

Amplifier 

Transportation 

400 9'5 % sine; 6 shocks olong trr,trISVefSe 
axis or % ms, 1 ms and 2 ms durotion 
(toto! of 1 S shocks}; 3 (!ciditionol shOCKS in 
longitudinal axis at If, MS, 1 ms and 2 m$ 
<total of 9) 

200 9'5, % sine, :3 ms or 7 m$ duration: 
3 !>hocks ectch direction along the 3 maior 
axes for a !omj of 18 shocks 
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P6046 Probe- and Amplifier 

SECTION 2 
OPERATING INSTRUCTIONS 

Change information, if any, affecting this sedion will be found at the 
rear of the manual. 

CAUTION 

Operating the P6046 Differentia! Probe without 
a common reference (ground) between it and the 
unit under test may des hoy components in the 
Probe Input circuitry. Conned 0 grolJnd lead from 
the probe grounding lug to the equipment to be 
tested before touching the Pr¢be to the equipment 
or its test jocks. 

Introduction 

The P6D46 Differential Probe is essentially a differential 
amplifier with unity gain. Proper operation of it is de
pendent upon 0 basic knowledge of differential princip!e$. 
fA. summary clf these principles therefore precedes the op
erating instructions. 

GENERAL DIFFERENTIAL 
AMPliFIER INfORMATION 

An oscilloscope with 0 differenliol amplifier is a device 
thaI' amplifies ond displays 0 voltage difference which 
exists or every instant between signals applied to its two 
input cormectors. The following conclusions con be drown 
from this definition. 

1. If the two signals ore in phase and of equal om pH. 
tude (hereafter called common modej, the oUlput wiH be 
zero. 

2. !f the two signals ore in phose but of different ampli· 
tudes, the output wi!! equal the amplitude difference. 

3. If the two signals ore out of phase and of equal am
plitude the output will be the phosor difference between 
the two signals {sinusoidol signal$}. 

4, If the two signols ore out of phase and of different 
amplitudes, the ovlpvt signai will be a complex quantity 
derived from both amplitude and phose differences. 

Common Mode Rejection 

The definition of the term '"differential amplifier" implies 
(1 reiection of equal amplitude, coincident signals. This 
implication is correct. However, Ihe degree of rejection de
pends primarily on the symmetry of the amplifier inputs. 
The amount of diffemnce signal contribvted by a partkv!or 
amplifier of a specific frequency is dOC\.Im£mted with Q molh
ematical relotionship that is coiled the common-mode re
jection ratio (CMRR). This ratio and associated terms ore 
defined as follows: 

Common Mode-Refers to signais thot are identical in 
both amplitude and time. It is also used to iden!fy the 
respective ports of two signals that ore identical in am
plitude and time. 

Common·Mode Rejection Rolio--A ratio which exp(e~ses 
the efficiency of 0 device in preventtng common-mode sig
nals from affecting its output. A differential amplifier, like 
all other fhings, cannot be (I perfect device. Some outPUT 
signal, however small, afways occurs in response to com
mon-mode signals applied to the two inpul'S. In an,· spe· 
dfic instance, an output resulting from application of com
mon-mode signals con be duplicated by grounding one 
input and applying a specifk size signa! to the second 
input. The comparison of the common-mode signo! 10 the 
single. ended signal is the Common·Mode Rejection Retio 
of the device. See Fig. 2-1 

$ 
(15m" 

p$<ilk40.peok 

'-~-- is V peak-la-peo'" 
~ignClI 

! Al Olltpel,ll i:C1USed by lnClbility to (ol!tp!",tilly 
Iiljed <:&mmQn_Qdil $i9n<ll5. 

+ 
-~ 
0.5 mV 

p ... tdt-f ... ~ Q,,smV 
p .. ak-fl>~pl/lClk 

-= signal 

lin I!qv!valent output (cuI$ed by s,n!IJIe--,mded 
signol. 

SV 
O.!)mV 

= 1<1,1)00:1 CM1Ut 

It! CMRI = rolio t:tf umpiif\1de af (ommon
made li$MIt (1).4 to omplilvde of sil"l£lt_nded 
$;S,,,,:II HII whidl prQdu~<!$ "al,l,vt\l",nt N!$uln_ 

NOTE 

Since the differential amplifier is part of on osdi·· 
los{:ope, the output signol used to calculate the 
CMRR is meCisured from the CRT display and 
VOLTS/eM switch s~ttjng. 
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Operating il"lstrudiOlis-P6046 Probe ond Amplifier 

Factors Which Affed CMRR 

Frequency. Since the cornman-mode rejection rollo t< 

clffcded by the gain and phase;;hift ,ntroduced by the two 
sides of the C1ITlp!ifieL the frequenc!, of the lnput commen
mode signal has a direct b"oring on the CMRR, General
ly, os the frequency of the input :;ignol the CMRR 
decreases, {Exception: with ACcoIJpled inputs the CMRR 
wiil become higher us frequency ;5 i:1creased from DC to 
over 1 kHz). 

Source Impedcii1ce. To obr{lin optimum (f,;\RR, 
being measured must lKlve idOl1ti(cl source lrnpedance. The 
source impedance cme the amplifier input imp~,daflce form 
an FtC divider which determines the portion of the 
that appears ocross the amplifier ;nput Unequal sourCe 
irflj:}(,donc(-;s show up as on apparent de<::r<;ose in CMRR. 

Signal Transporting leads, The inpul connectors of 0 

differential ampiifil;';r are usuol!y remote from jhe ociuol 
signa! SQI;rC0. Even wilh 0 amplifier such ClS the 
P6046 some l!'onsporting of the sign1:l1 is required from 
the source to connectors whkh are compatible with thE! 
Probe 

Several undesirable effects con be intn::lduced by trans·· 
leads. If they ore unshielded, stray pickLip will 

occur. Differences belween the stray in the lwo leads 
wii! be accepted by the differential amplifier c, signals. 
The ;::opocitance of unshieided leads is relatively unpredict
able and wi!! vary with the lead !ocarion, AC Signals win 
be affected by lhis lespedaliy at high frerpJem:iesj, and 0 
differencf.! borween the source siqnal and that delivered 
to the differentia! ornplifier will oc~-ur. Unless the introduced 
difference is equal in both leads, thn amplWei' wi!! again 
see Cl differential sionel that is nol' odvaHy present at the 
SOlJrces. See fig. 2··2, 

The copacitonc:e of thidded cables affects 
os it doeS in unshielded lecds, However,!+1e capacitnnce of 
shielded cobles is known and can be kept relatively equal 
by matching the two signoi ((lbles in every respect. The 
cables should normai!y be short to keep their capacitance 
os lew as possible. 

Signa! trcmsporJ-ing cables con also affect the source sig. 
ned by causing reflections. These reflections con be eliffimot
eo by terminating the (~Clble$ in their chmacterisi'ic imped
ance unless prohibilive source-loading would result, 

Atfenuotors. Any device [such as CtlpocitOfS C.f resistors) 
connected between the source and the omplilier , unless per
fectly matched, will also cause addiliona! differences be
tween the signals at the omplifier, Anenuators therefore 
normaHy lower tl system's common-mode reiection capobi!
ities, This is itiustrated in Fig. 2·3 and it, accompanying 
table. 

Ground Connections. in t:ldditicn 10 providing a COI11-

mon reference for reasons, proper ground conne(> 
tions are esser1iial for eliminating signa! interference cr,u,ed 
by ground loop curmnts. Ground leads sr.ovld be os short 
os possible in 011 Instonces. A gr<,tmd lead shovld accom
pany eoch,igno! le(ld to the proximity of the test jack. 
The ,hield of the signal's cQaxla! cable is usual!>' used fer 
ihis purpose, 

Probe lips v"ry often are occidentally touched to 
equipment ground during insertion Into test jacks, If suf
ficient difference exisis between the differential amplifier 
referen.:e and roferen<:e for the equiprneni being tested, 
vahjob!e input components con be Proper 
ing wi!! olso eHmirote this problem, 

P6046 DiFFERENTIAL PROBE 
CONTROLS, CONNECTORS 

AND ACCESSORiES 

The P6046 Probe and {lccessories ore shown in 2-4, 
Thl':l P60Mi Probe has on ArrlPhenol power cnd signal con
nector, alJo! signal inplit tip;, and on ACDC Input Cou

swikh which controls the mode ~)f coupling for both 
tips, Accessories and their uses are Os follows: 

L Duai AHenuotor Heod--Provldes 10 >< atlenua!ion of 
signals applied 10 irs inputs. .Attaches directly to 1'6046 
Probe tips. Has some configuration CIS the Prooe, 

2. Swivel Tips--Sleeve-type connectors which fit individu" 
1:IlIy over probe tip input connedors. Nor equipped with 
coa)(io!. ground connectors, The}' adopt Ille probe tip> 10 
terminals whose spacings ore between "/,6 and 1 112 lm::he~. 

3. Spring Ground Clip--Clip$ to coaxial ground at probe 
tip. Equipped with wire,soldering lug, 

4. Special Ground Tip--Sleeve-type m::laph:r. lntemai!y 
short tip 1'0 coaxial ground connection. Adopts Probe for 
single·ended operotion, A comrmm ground ccrmedion be
homer. the Probe and the equipment under test is still fe· 
quired, 

5, Test Jocb-Cooxioi femole CO!'HlI:lc!ors, N)rmolly in· 
stalled p(clrm{mefltly into or near the equipment being tested. 
Spacing 'Should conform to the VI il~ch tip spacing. (If the 
swivel tips are used with the probe, additioM; ~padilg.s me 
possible. It should be noted that no coaxiol grclJnd con
tact acc.ompanies the sWivel tip) The test jocks con be in
stalled by drilltng hoies through the selected mounting 
plate, inserting the threaded end through from rhe front 
of the piate, and fastening the test 1ocl< in place with a nut 
and star washer, A soldering lug can be fastened betw~.'en 
the nut {'md the back of the plate to fodl!tote the making 
of ground connections. 

0. Alligator C!ip--Threoded for use with ground leads. 

7, I-Iook T!ps---Sieeve-type connectors which fit individu-
a!!y (wer probe input connectors, Facilitates "hanging" 
the Probe into circuitry, 

R!nsuioling Tube--S!eeve-type adapter for insulating the 
cO(1xial ground. Permits use of tip in dose quorters 
minimum danger of causing 0 short circuit. 

9. 12-inch GrolJnd Leod-~-Same os 5-in.d" except lhot it 
sholJ!d be us~d only when the 5·inch wil! not reach. 

10, 5·jnch Ground Lead---Equipped with 0 spring dip 
on 01'1(, end intended to snap onro the Probe ground lug; 
rf1(:u:hii1e screw on the other end for attachment fO on ':Jl!i
gator dip. It shol.!!d be connected between the Probe ground 
lug and the equipment being tested before the Probe is 
connected to the equipment. 
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The Amplifier For P6046 is an optional P6046 Probe ac
cessory consisting of em Amplifier vnit and a Power Supply 
unit See Fig 2-4. Jt makes the Probe compatible with 
any oscilloscope ond plug-in combination which has 10 
mY /div deflectlon capability and appropriate bandwidth. 
Operating it into 0 less sensi!ive device (higher mV Idivl will 
provide unreliable results because of olferdriving the Probe 
ond Amplifier. Operating it into (1 more sensitive device 
can produce some usable results if proper consideration 
is given to the signal.to-noise roiio. 

Operating Instrudiorlf;--P6046 Probe and Amplifier 
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the two 50urces. See fig. 2·2 

1 M!:t 
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The Power Suppiy unit attached to the Amplifier For 
P6046 must be wired to conform with the source Yoliolje. 
Three ranges are available in the vicinity of 115 Y·AC, ond 
three ore available in the vicinity of 230 V-AC. Connedicn 
instruciicll! ore contained in the Maintenance section. 

The Ampfifitlf For P6046 comes equipped with the fol
lowing accessories; 

An 18 inch 50 n coaxial cable with which to couple its 
output to an oscilloscope input connector, 
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Operating It'lstrlJctions-P6046 Probe and Amplifier 

Probe A and by probes 
!'rob .. fI 

1% (0.5 ~t, rliuhtorsl III ,1 

2% ! 1 !~ resis!or!) 55,1 

HI% 15% resislord n,j 
......... 

Fig. '2-3. SimpHf;"d drelli! showing the limllaH"tl in CMRR !haj· n 
diff"""w. be:!w",,,,, <llle'HlUlor pmbes t..,,., inl,od,,,,.,. Oiff"r""~ .. s 
belwI:I"n probe c(lpaCilaM<0s add 10 Ih" ",ft.,.! un At s'9naI5. 

A 50 n BNC luminalion with which to terminate the 
Amplifier output. 

A henge!" bracket which can be mounted at a convenient 
location on the side cover of lhe oscilloscope with which 
it is used. 

HANDLING THE PROBE 

The P6046 Differential Probe is made ()$ rvgged os pos· 
sible wiH"lOlli sacrificing pcrfcrmonce Of portability Hew· 
ever~ ii"s sensitive (ircuH-ry; small size and 
necessary t-he lise of scme cQution in its USI.~ 
normai care '0 (lVold severe mcchon;col shocks de· 
vice, and do not subiect the to voita~le$ in excess 
of its breakfJowr' values. II IS that points TO be 
checked be te,ied with anether device to insure that voit" 
ages do nof exceed Ihe P6046 Probe capabilities, 

OPERATING PROCEDURE 

The P6046 Probe is designed to operate eil!K'f witl-- tl 

TypE! 1 AS Differeniiol A',)piifier Plug.in Un:t or with nn, 
Ampiifier Fer P6046 who,," outpul is wnnected to en os· 
ci!loscope having a 10 vertical and an 
appropriate bandwidth. This covers berth silvQ" 
lions. II' incivdes selling up the equ:pment, perfonning 
oper(lror checking gain through single·ended 
operation. ccmrncnrnode rejection, AC 
coupled operotion md oHen~atot" operation, Differential 
operation and Gxterna' triggerintl operation information is 
also im::iuo>:;cJ. Perlinent prectH.l!ions am contnillcd along 
With to improve operoti!19 re$!Jlt~;. 
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Equipment Required 

The foliowing equipment is recommended for use in this 
opetClting procedure. 

Tektronix Type 544, 546, 541 or 556 A 
S80-series may be (Jsed if it is equipped 
with a Type 81 A Plug-In Adapter. (If the Ampilfler 
For P6046 i$ to be used with ine P6046 Probe, Oli), 

and plU(lin combir.otion having 0 vertical 
deflection fador of 1 () mV! div and an opprcpriore 
bcmdwicHh can be substituted.) 

Type 1 A5 Differential Amplifier Plug·ln Unit. re· 
quired if the Amplifier For P6G46 ;$ tQ be used with the 
P6046 Probe.) 

Amplifier for P6046 and Slondord Accessories; Tektronix 
Part i'h 015-0106·00. (~--Jot required if a Type lAS 
Differential P!ug·ln Unit is 

P6Q46 Differenticli Probe, Duol Attf:1rlUator Heed, Qroci 
S'o'1dard Accessories. 

Probe Tip-to-GR Adopter. Tektronix Part No. 017·007600. 

GR·lo-BNC Mal" Adopter, Tektronix Part 1'-10. 0l7·(J064·()O . 

50 n Termination, Tektronix Part No. 01Hl049-01. 
INot required if the Type 1A5 is to be used./ 

Probe Duel Female Adopter, Tektronix Part 
r-..jo. 067-0562-00. 

42 In:::h Coaxial Cobie, T ekironix pori' No. 012·0057-01. 

GR·ta·BNC Mole Adopter, Tektronix Port 1")0, 017"OOM·CO. 

Operator Adjustmenfs 

An attenuator balance adjustment is available at both the 
Amplifier For P6046 (AliEN BAL), and the Type lAS 
(PROSE STEP ATTEN SAL) to eliminate trace shifts which 
might otherwise accompany switching from one deflection 
factor to another. 

The High Frequency CMRR should always be checked 
(refer to Section 5, step 10) and adjusted, if necessary after 
the probe has warmed up. The HF CMRR adjustments 
(R209, C209, and C245) are accessible through the probe 
cOlier (refer to Section 6, step 10). 

The exposed in the Duo: Attenuo:cr Head 
hove been fl1crory·cc!ib.oted to !ne f'robe wi-" which the 
Head I:; No further aciiustmenl should be 
unless the Head is used with a different Probe. In thor 
eveMI the ortenuotor colibmticn procedure contained in 
the Caiibration sedior. should be accompnshed. 

CAUTION 
1. A common ground must always exist between 
the P6046 Probe and any equipment with whkh 
it is being used. A ground iug is built into the 
Probe, and ground leads ore supplied as siand· 
(lrd accessories for ground purposes. 

2" Maximum allowable single.ended input is 
± 25 V DC + peak AC "\lith reSp!;1ct to Probe 
ground. 

3. Maximurn allowable difference between voltages 
at tips is 25 \l DC + peak AC. 
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Operating hntrlJdions-P6046 Probe and Amplifier 

The Type I AS controls associated with the P6046 Dif. 
ferential Probe operation are high-lighted in Fig. 2-5. None of 
the other controls on the Type 1 AS directly affect ttle Type 
IA5 operation while the Probe On lamp is on, although the 
comparison voltage (Ve) s!3!ected by the POLARiTY and 
AMPLITUDE controls is still available at the MONITOR jack. 

Preliminary Procedure For 1'6046 Differential 
Probe-Amplifier for 1'6046 Operation 

o. The Power Supply Unit shipped with the Amplifier 
For P6046 I;' wired ror i04 to 1:26V AC. 50 to 400Hz 
operatior:. Rewire the unil in occordam:e with Tobie 4·3 
(located in the maintenance sectior:l if lhe unit is to be used 
with voltages Clutside this range. Then connect the POWer 
Supply Unit io the volh:lfJt' SOUfce. 

b. Ccnnect the P6046 Probe Amphel'101 connedor to the 
Amplif'er For 1'6046. Connect the output of the Amplifie: 
For P6046 to the vcrtlca! Input of the oscilloscope. if the 

has 50 n impedance, tht~ (almeelion may 
through the 50 n coaxiai cobie. If the 

oscil\oscope has Q high input impedance, the SO n coble 
musl be connected to 0 50 n termination (Amplifier Fn[ 
P601,6 standard accessory} at the osdiioscope inp~.,r con
nector. 

c. Preset equipment conhols as follows, 

Oscilloscope 

Sweep Rate 
Triggering 

Amplitude Calibrator 
Verticol Deflection Factor 

Amplifier For P6046 

rnVOLTS/DIV 

0.2 
Automatic, Internal 

Off 
10 mV Idlv (Calibrated) 

20 

d. Do !lot change the calibn::l!ed vertical deflection foe
tor ot the oscilloscope for the remainder 0: this procedvrle. 
All vertical deflection foctor changes must be I1v:;de at the 
Amplifier For P6046. 

Preliminary Procedure for P6046 Probe~Tvpe 
1 AS Operation 

o. Insert ine Type 1 A5 inlo an appropriate osciiloscope 
ond prese! the conlrois as follows: 

Oscil!oscope 

Sweep Rare 
Triggering 
Amplitude Calibrator 

Type lAS 

POSITION 
VOLTS/CM 
VAR!ABLE 

0.2 ms/div 
AUTomatic, intel no! 

Off 

I',,-\idrcmge 
20mV 

CAL 

b. Conned the P6046 Differenlil1! Prob(,~ Amphenol plug 
to Ihe DIFFERENTIAL PROBE rack on the Type i A'S. 

(. Energize the equipment and depress lhe PUSH ONi 
OFF button to light the Probe On which is located 
in the PUSH ONjOFF butlon oS~f,mbly. 
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NOTE 

The Probe On iomp will not light if the VOL TSI 
CM conrrol is at 0 lower sensitivity 1 higher 
VOLTS/CMl setting than 0.2 V. The Probe is 
supplied with power whenever it is connected to 
an energized Type! AS, regordless of Ihe condi
tion of the Probe On !omp. Only the f'6046 
Probe inputs to the Typ-e i AS afe interrupted 
when the Probe On lamp is out. 

ATTEN BAl {PROBE STEP ATIEN BAt} 
Adjustmenf 

o. Connect ground tips to lhe Probe + and .--
input VVoir 5 minutes Of more for the equipment oper-
oring temperature to stabiize. 

b, Se! the CRT contrOlS for optimum display. 

c. Check that the vertical deflection factor' is set at 20 
mV Idiv. U;ing the vertical po,ition control, set the osd! .. 
lo;;cope trace to groticu!e vertical center. 

d. Change the vertical deflection foctor (at the Amp!i. 
fier fo' P60,t6, if llsed) to 1 mV! <ltV end adiust the ATTEN 
BAl (pROBE STEP A TTEN BAl) control os necessary to re
turn the fmce to the center of the groficu!e. Some small 
amo!Jnl' of drift of the trace vertical p()siiion carl be ex-

ot 1 mV sensillvity, especiaily durinB warmup. 

e. Repeat steps c and d until no further adius'ment is 
necessary. 

IMPORTANT 

The AHEN BAl (PROSE STEP ATIEN BAli ad
justment sho'Jld not be used os {} vertical position 
control. The Vertical POSITION control at the 
oscilloscope should be used for this purpose>. 
An occClsionol check of the ATTEN BAt adjust. 
ment Is recommended. 

Single-Ended Operation-Gain Check 

NOTE 

The single-ended linear operation limit of the 
Probe, with or without the Amplifier for 1'6046, 
;$ + or - 10 divisions of DC + peak AC deflec
tion from 0 reference position. The oscilloscope 
and verticoi plug-in limit mUST also be considered 
in determining the limit of the complete sys?em. 

CAUTION 

Breakdown voltage is ::!::: 25 V, DC + peak AC, 
ond extends to 250 V when the Probe Duai Atten
uotor HeQo is installed. 

o. COMeet () special ground tip (p6046 accessory) to 
the - Input of the 1'6046 Prooe. Connect a probe !ip.to-GR 
adapter to the Probe + Input tip. 

b. The habit of ALWAYS connecting 0 ground iead 
before cormeding the Probe tips should be developed. 
Therefore, ':ormect a wound kad ond alligator clip (p6046 
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Fig. 2-5. lyp& 1 AS hon' panel, high-Uehling controls directly anotial",d wlth the 1>6046 Dlffennflai Probe op .. rotiofl. 
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Operating Instrudions-P6046 Probe and Amplifi(fY 

Probe accessories} from the P6<'l46 Probe ground lug to {1 

ground terminal at the oscilloscope. 

c. Check thot the o5dllosc·ope's amplitude calibrolor is 
oil Set the Probe ACDe switch to DC Then conned the 
Probe tip fe, the oscilloscope calibrator output jock, via 
the probe tip·to·GR adapter and the GR·to-BNC male 
adopter. 

CAUTION 

The OlJtput from the amplitude calibrator must 
never exceed 25 V while it is applied to the 
?6046 Probe. 

d. Set the vertical deflectIon foetor and the amplilucie 
calibrator outpul' to the vaiues given in Table 2·1. Set the 
j'ri9gering and position controls to obtain (J centered, stable 
display. Check the display for the specified amplitude ot 
each setting. 

NOTE 

Although the gain can be adjusted to obtain 
exact results, adjustment is not recommended if 
the gain has been previously set with a standard 
amplitude calibrator. Most standard amplitude 
calibrators have (I higher accuracy than calibra
tors which are built into oscilloscopes. 

BOmV 

.1V 

TABLE 2·1 

P6046 GAIN CHECK 

Retained Scm 

Retained Scm 

em 

em 

em 

Tolen:mce 

See 

Performance 

Check 

'TYPE! lAS only; VOLTS/eM knob pla(!)c/ 01 50 mil, th,u'! PIIIIl!!6 
"lit and toft!ted doci<wl$it. 

e .. Swi!ch the 1'6046 AC·DC conifoi to AC Two effects 
ore obvious. The ON DC reference supplied with the cali
brator signa! is blocked by Ine coupling capacitor and the 
waveform shifts down 21ft divisions to operate above ond be
low the Probe DC reference. The ~econd result is that the 
time constant introduced by the coupling capacitor ccnm;s 
a tilt in the 1 kHz square wave presentation. Ret1Jm the 
Probe switch to DC, Clnd then turn rhe amplitude calibrator 
contrcl off. 

Common-Mode Rejection Check 

NOTE 

linear common-mode operation with or without 
the Amplifier For P6046 can be obtained up to 
5 V DC + peak AC, provided that the difference 
between the two signals does not exceed + or 
- 10 divisions of vertical deflection. 

linear common-mode operation is extended to 
50 V DC + peak AC when fhe Prob~ Dual Atten
uatar Head is installed. 

CAUTION 

The applied voltage must never exceed 25 V with 
respect to Probe ground. The difference between 
the voltoges applied to the fwo tips of the Probe 
must never exceed 25 V DC + peak AC. These 
values increase to 250 V when the Probe Dual 
AUemJaror Head is installed. 

o. Disconnect the Probe and adapter from the calibrator. 
Remove the adapter from the one tip, and the ground tip 
from the other. Connect the calibrator signa! to both tips, 
using {! probe dual tip-to-BNC female adopter and a 42 
inch 50 n coaxial coble equipped w:th BNC-male con· 
nectors. Set the amplitude calibrator contro! to 5 V and the 
vertica! deflection foctor to 1 mY. Set the osdHoscope trig· 
gering controls to stabilize the presentation, if possible. 
(The CMRR moy be so high that insufficient signa! exists 10 
trigger the oscmo~cope.) Divide the peak-to-peak value of 
the presentation into 5 V to determine the CMRR which is 
in effect. LACK OF IDENTICAL SIGNAL CONNECTIONS 
TO THE TWO TIPS WILL DECREASE THE APPARENT CMRR. 
Of the two tips were connected to two separare signals, the 
common-mode portions would be almost totally rejected, 
with the difference between the two being processed for 
display.) 

b. Switch the ?6046 AC.DC control to AC and again cal
culate the CMRR_ fA siignt increcse in display amplitude 
and a change in the shape of the presentation will possi
b!y be noted. 80th ore caused by the lack of tora! identity 
between the motched inpvt coupling capacitors) 

Co Turn the oscillo~cope amplitude calibrator off ond 
disconnect the Probe and adapter from the calibrator out· 
put jock. Remove the adapter from the Probe. 

Attenuator Operation 

o. Attach the Dual AHenuator Head to the Probe. At-
1'och C1 special ground tip to the .- Input. Connect the 
Probe + Input tip to fhe oscilloscope amplitude calibrator 
jack, using the probe tip-to-GR adapter and a GR-to-BNC 
male adopter. Set the vertical deflection factor to 20 mV 
end the amplitude caiibrotor to 1 volt. Set the triggering 
and position controls as necessary to obtain a centered 
square wave. A 5 em square wove with sharp corners should 
be observed, indicating X 10 attenuotion of the amplitude 
calibraTor signa!, and proper compensation adiustment. Re
move j'he adopter from the amplitude calibrator output 
lock. 



b~ Disconnect the adopter from the + tip ond remove 
the ground lip from the -- tip, AHach the probe duo! tip· 
to·BNC adopter to the Duo! Attenuaror Head. Connect the 
8NC connector 10 the amplitude calibrator output jock, 
uSing 0 42 inch coaxiol cable. Set the amplitude calibrator 
control to 50 volts. Meosure the display amplitude and 
divide it into 50 voIrs. The quotient is the CMRR. of the 
Atlen!Jotor-Probe·Amplifier {or 1 AS) combination. 

CAUTION 

Never exceed 250 V DC + peak AC input to either 
tip of the Duo! Attenuatar Head. Never exceed 
250 V DC + peak AC difference befween AHen
uotar input tips. 

Additional Operating Hints 
Differential Amplifier Operation 

Connecting the two inputs to separate signals wil! result 
in a display of the instantoneous phasor and amplitude 
differences between the two signois< 

NOTE 

Do not exceed 5 V DC + peak AC common-mode 
input, or 10 divisions of difference between sig
nais for linear operation. Never exceed 25 V DC 
+ peak AC difference between signals applied 
to the probe. 

Operating InstNttions-P6046 Probe and Amplifier 

External Triggering 

Use of one of the SIgnal sovn::es to prOViOe ex!e(!101 
triggering wil! introduce an apparent common-mode dif· 
ference due to !he loading caused by the triggering drcuit. 
External triggering during differential measurements which 
require a high CMRR should only be used if identical load· 
ing is provided to the second signal source, or if a signol
associated source is available \vhich wi!! not affect the 
signal bel/19 observed. 

Differential Comparator Operotion 

Any adlustable DC voltage scurce of 5 V or less wn be 
used for differential comparator operation. 

The Type lA5 COMPARISON VOLTAGE makes a 0 to 5 
volt DC output available which con be conn,,:cted to one 
side of the Probe (DC-coupledl while 0 signoi is cormedea 
fothe olher side. This enables common-mode cancellation 
of on equivalent DC or instantCH'lElOlJS level of AC, permit· 
ting the observation of specific amplitude points em sig
nals vp to 5 V DC + peak ACt using a much more sensl
rive VOLTS/CM setting than would otnef'wise be possible. 
Use a comparison voltage of Ine same (~mp1itude o~d polar
ity as that existing of the pein:- being checked. A .om 
capacitor must be dose-coupled between the Probe tip and 
ground to bypass voltages induced in the Vc lead which 
would otherwise be accepted as signals .. 
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P6046 Probe Clnd Amplifier 

SECTION 3 
CIRCUIT DESCRIPTION 

Chonge information, if ony, affecting this section will be found at the 
rear of the manuaL 

NOTE 

Eledron flow is used throughout this circuit de
scription. 

PART A-P6046 CIRCUITRY 

Introduction 

The P6046 Differentia! Probe circui!ry he:; Iwo idenlicol 
signa! processing cm:vtls which are interconneded to pro
vide push-pull outputs in response to either differential or 
singl'H:nded signals. Power for the Probe operation is ob
tOlned through a 9pin Ampheno! connector which olso 
conducts the output signols to the indicator vrit with which 
the Probe is being used. The Prc,be has high Input imped
ance and low oulput impedance, and normally provides 
unity gain. The gain foctor can be elec:tricol!y decreased 
to 1 n 0 by appiication of a gain switching signal from the 
parent eql1ipment. 

+ 
input 

Input 

Constant 
Current 
Circuit 
0224 

Booblro!, 
Control 
(ireu'. 

0123 0124 

Bootstrap 
0134 

600"'(al' 
0234 

Block Diagram Description 

Refer to Fig. 3·1. The P6046 Probe circuitry con be con
sidered as three sectiolls .. ·-the plus side, the minus side 
and the circuitry which is common to both sides. The two 
Sides derive their names from the polarity of input signal 
required to produce upward deflection on an oscilloscope 
cathode-ray lube. 

Each side consists of em Inpuf Amplifier, 0 Bootstrap Cir
cuit and on Output Amplifier. The Input Amplifier pro· 
vides high impedance to inpot signals, cnd deveiopes a 
plJsh"puH output in response to either single-ended Clr p>.Ish
pull signols. The Bootstrap Circuit permits good low-fp'> 
quency common-mode rejection by preventing common
mode 51gnols from changing the voltage differences between 
elements of the Input Amplifiers. The Ol.tpul Amplifier'> 
deliver !ow impedance signals to the inciiccior unit vio the 
Ampheno! connec1'Cf, and Insure that the output has 
gain with respect to the Probe input signals. 

+ Output 
1--..... ..; Amplifier 

~~!! ./' / 

r 0143
1
0143 I 

Pr .. b& 
tlln Swifdtlnsl---------.Q 

Circuit 
0243 0243 

+ 
OUIPut 

Geln 
Swit~h;n9 
Signal 

OIlIP111 

Fig. 3-l. 1'6>046 Differential Prob<t hlod: dioglam. 
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Circuit Oescription-P6046 Plobe and Amplifier 

The Constant Current Circuit aids i;1 common·mode re
iection and causes para phose ornr'iii<):::ltion of input 
differences by providing a rdoiively c()n~tont c(;mmt re· 
gotdle:~s of the v(Jive of signnls. if identical signals 
am applied to borh inputs, each side wiii otlempt to change 
current conduction by the sam,,, amount, and in the some 
direction. The two sides remain bokmced and the current 
through each ,ide remains unchanged. 'When the signols 
into the hllo sides are different ;n ony change 
in current through one side is occompo:.ied by an equal 
and opposite change throi)gn tho other keeping th(: 
rotal current constant and causing para phose amp!ifiea 
tion. 

The Pre,be Goin Switching Circuit chonges lhe of 
the Probe 10 1 /l 0 of the normol unity gCJin fodor wnenvcr 
switched into the circuit by the !.)oin controi 

Detailed Description 
Refer to the P6046 Differential Probe schematic near the 

bock of th;s manual. 

Input Amplifier. Current for the !nplI!Ampiifier one! for 
the Bootstrap COl1iroi Circuit is supplied by Q124. The 
voltage divider in ,1" bos€! sel-s the bose and emitter voit" 
age, which then delermines the lola! cirw:r current m a 
function of R224 md tne-"-50·voit supply. Under qUiescent 
conditions the current" 1$ divided equoliy throunh 1<117 and 
R217, with the maiorlly passing throvgh Ql!3 and 0213. 
During X 1 Gain operation the resultant vo1tage drop across 
K.146·R147 and R246-R247 determines the vo!iage at the 
boses of Output Amp!ifier transistor 0154 and 025il. 4:~ 
and 024..1 do not conduct during X 1 gain upemtion.) 

The N-channd fk:!d Effect Transis!ors (FET) whith re, 
ceive the input signals operate in ess~~ntioB/ rile same 
fashion 05 triode vacuum-tubes. See Fig. 3-2. Like the f{i, 

ooe, the gate is reverSe-biased and drows virtually 110 

current during normal operating r:cmditions, 

Fig. 3-2, Compari.on betwe,," voc"um tub" l!ftld N-du'lnMI fir.!d 
I'>ffecl tr<lmislof dr(lf'I,y. 

During ur:bo!anccd inpv1 signal c:c.ridi'Jons, the source 
voltofJes of Q113 and 0213 become unequal. Because of 
the constant current source ihe curren! throuuh or.e s;de of 
the amplifier can be increased by ~ the cur
rent through the other side. .Mmt of this exchange of cv' 
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r!;mr flows through the low resistance path of 1<1] 3, 1<:114 
(It,d Rl15. This couse, equal and opposite 
ot the brJses of G 154 and 
the unbalanced input wo" caused by a single-ended or 
d;Herenliol input signoL Rl! 5 provides thermal compen· 
sation fcr Q1 i3 and Q213 to moinh:lin uniform 9,oin re
sponse througho~,t the normal operating lemperohHB range. 

Bootstrap Circuit. The difference of betw€;Gn 
the drm", ond oates (if Q113 and Gll13 are kepi constoni 
for all low frequenr:y common~modf; inpuf :;;gn(Jis the 
oCi'ion of 0123 l Q124, Q134 and 0234. This provides 
linear operotion throughout lhe cornman-mode operaj'jng 

of the Probe. The collector curr~'nl of Q124 is de" 
in much the some mormer as was the 0224 cur" 

fent. Since eHcdive!y no Current fio' .... s through the 0123 
[~Gte lundion, the voitage r.j,op across R121 is whoii y Q 

function of the 0124 current. The voltage at the wi pe, of 
R120 is always equal to the ins;ontcme·ous average of fhe 
0113 ond 0213 source voltages. The voltage ot the Q123 
gate is therefore equal to this voltage plus the voltage 
drop across R121. This eSTnblishes the 0123-soufce volt 
age and thus the 0134 and Q234 base and emitter voli" 
oges. 0114 and 0213 drain voltoges are thereby slaved 
to folio~v the IIlsfanrareOI)S avemge of the voHoge at their 
sources, which is in ivrn set by the vaiue of input olgnal. 

During common· mode the volhJ[cleS ot the dc, 
rncnts of Q113 and Q213 rernoi'l conslo{Jt with ,espec' to 
each orher. D{)r)09 differential signal wl1difions, each FEr 
50{)lC0 foliows its gate voltage. but the drain vo;rage" 
change in Q direction oppo,ite to that at the gates. 

Balancing of !he hvo sides of fhe circuir for optimum low
frequency common-mode reiection is accomplished through 
1<120 (51 kHz CM BAL). R125 {DRAfN VOLTS) sets jhc ql!!
escent voltage (It the 0'113 cmd Gl213 dealn" 

Probe Gain Switching Circuit. The current poth 
Xl opero!iOfl is through 0143, R146, R147 arid through 
counterparts 011 the orner side of the amplifier. 0143 and 
Q243 ore kept cut off the voltage divider operating 
between the gain s,vitching signal at P150 iermino! D Clnd 
the supply. When a Probe gain roctor of '1/10 is 
SCieCf{!d, the gail' ;;,vitching signal linE' i~ opened eldemolly. 
Q143 and 0243 go in10 s{1turalion. 0143 and Q2c~3 emit· 
ter·collector voltage is I.ess than thot required for CQr1(.l()C

tien of 0143 and 0243, This cewse, the R146 and R246 
port of the >< 1 lood resistance to be by"passed and the 
input Amplifier gain is reduced to 1/10 of its X 1 valve. 

A difference between circuit components in the two sides 
of Ihe amplifier can CCHJse 0 slIght unbalance in output YOlt" 

ages. This unbalance will change by a facto; of 10 dur
ing gain switching. An adiustoble compensating current is 
therefore intn;;ducod by the R234,R235·R236 circuit to ad· 
iust the current to the load resistors. With the voltages 
balanced across the lood resistors, gOlf! switching causes 
equal changos at both sides CHld no differentia! output 
occurs. 

When Cl £loin of i /l 0 is s."lected, Rl,i4 and C14Lt provide 
high-frequency coupling lhrough the 0143 and Q243 base
,-'mitle, iunctions to the c{)iledors of Q134 and 0234. This 
compenwies for the copocihve (ouplir)g effects of non· 
conduding diode, 0143 and 0243. 
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Output Amplifier. The push-pull signals at the 0154-
0254 bcm,$ increase the current through one side of the 
amplifier whIle decreasing it through Ihe other, Totcl cur
rent thn::.ugh the R158-R159 parallel combinatIon remains 
relatively constant. The signa! current is exchonged between 
the two sides of the amplifier, principally through «154 und 
R155. Since one emitter increc!ses its voHnge as the orher 
decreases, c point midway through the combined resistonce 
of Rl54 end R155 remains at signal ground. The signal 
current through these resistances is the some signa! cur· 
rent that flows through load resistor RlM, making lhe gain 
of !he circuit approximately e.qua! to R'164 divided by V2 
the effedive resistance of the R154-R155 combinotion, And, 
as is charocteri~tic of pl!sh-pui! amplifiers, drcU!l gain i$ 
equal to the galf! of either side and can be expressed in 
the some manner, 

Q164 and Q264 reduce the operating voltages (KroSS 

0154 and Q754 and act os buffers to isoiate the Probe from 
external circuit feedback. 11.161, C161, R261 and C261 pro, 
vide thermal compensation for 0154 and 0254. In addi
lion 1-0 acting os loae resistors, R164 and R264 provide re· 
verse termination -for the 93 n signal-output cobles. 

Additionol Components. Numerous additional compo
nents orc used to improve lhe operating characteristics of 
the Probe. The foiiowing is 0 brief description of Iheir 
functiol1S. 

The AC-DC swikh tSW101j inserts Of removes coupling 
capacitors (101 and C201 from the signa! path. These co
pacitors ore motched to provide optimum ACcolJpled low 
frequency common· mode rejection. 007 permit!> {ldjusr
menr of the capacitance of the two inputs to further im
prove the AC-coupled common· mode rejection ratio. (The 
detachable Dual AfferlUotor Head hos adjustable capaci, 
tors in eneil side to permit ottenuator compensation ac
cording 10 the inpu!· capacitance es.loblisned by C! 07.) 
Slight resistance mismatches which may exist In the de
tachable Duol Atlenuoror Head can be compensated for 
by adiustment of R105, 

cns Oflel 055 improve drcvir goin ot upper frequencies 
to provide flotter overed! gain response. C1 09, Rl09, C209 
and R209 permit matching of the al!3 Clnd Q123 gohHo
dmin capacitances. C106, Rl06, C206 and R206 suppress 

Circuit th~$(ription-P6046 Probe and Amplifier 

frequency osciHations, C245 and C246 permit match, 
('19 the wpodlances at the output amplifier, thereby im
proving the high.frequency common-mode reiection. 

PART B-AMPLIfIER fOR P6046 CiRCUITRY 

The Amplifier For 1'6046 consists of an Amplifer unlt and 
Q Power Suppi)' unit The Amplifier accepts the P6046 
Probe's push·pull signal and develOps a single-ended sig· 
noi from it A BNC connector makes the single··ended sig
nal ovaiklbie for application to oscilloscopes or other dis
play devices, 

The Power Supply unit is connected to the Amplifier 
through a non-removable cord which pmvides +- and 
50 V, +20,6 V and ,-6.2 V for Amplifier operation. 

Amplifier 

Block Diagram Description. Refer to fig, 3-3. The push, 
pIJIl !ignals from the Probe are applied to emitter followers 
which provide isolation between the Probe ond the Q424-
Q524 amplifiers, After being amplified by 0424 and Q524, 
the signals pass through anothar pair of emitter-followers 
and are Clpplied to a second amplifier stage, consisting of 
04-54 and Q554, The output from the + side of the sec
ond amplifier stage is then applied 10 the finol emitter
follower "toga, whose output \s designed to supply a drive 
signal Into 0 50 n load, 

The gain of the voriotls stages of the Amplifier For 1'6046 
is controlled by lite mVOLTS/D!V switch. This switch olso 
controls the P~obe gain. The combined effed is that the 
Amplifier suppiies a 10 mV Idiv signal at its output, regard
iess of the Amplifier's mVOlTS/DIV switch setting. This is 
;!lustrated in Tobie 3-1. The gain factors for the Probe and 
each of the stages of the Amplifier ore listed in the table 
opposite each possible mVOLTS/DIV settin£.j Mu!tiplying a 
mVOLT/DIV factor by every gain fodor appearing in line 
with if results in a 10 mV I div in each case. 

Detailed Description. Refer 10 the Amplifier For P6i)46 
schematic which appears near the reor of this manvol. Only 
the top half of the amplifier will be explained, since the top 
and bottom halves are basicony the same. 

Probe and Amplifier Gain AnalYSIS 

Deflection 
Fodor 

(mV/clivl 

Probe 
Gain 

Q424-0524 Q454-Q554 
Stage Gain Stage Gain 

Q473 
Gain 

Output 
Termination 
Attenuation 



Circuit Oescription-P6046 Probe and Amplifier 

+1 ·,--, Emilie< 
Follower ~--I 

Inputs 
from 

1'6046 
Frobe 

Q413 

Emltt"" 
F"lIower 

1':1513 
, ____ -...1 

'~ 
AMPI~f~( .. ,,>-Q5/" 

emitter 
f"l/ower 

Q443 

Emitter 
Follower 

Q543 

The push4 pull signals arriving from the Probe at J150 termi
nals C and J me applied to the bases of the input emitter 
followers. 0405, 0505 and the ossociated voltage divider 
provide a domp ot +2.6 V to protect Q413 and 0513 when 
the Probe is disconnected. No negative protection is re
quired. The + signal is developed Gcross emitter r!~';istor 
R415 and applied to the base of 0424. The resultanj' change 
of current through R422 causes a signal voltage to be devel· 
oped ocross R424 and applied to the base or Q443. lNo 
change of vohage occurs across R425, because of the eqllQ! 
ond opposite curren! changes occurring lhrough Q424 and 
0524.) The gain of 0424 is equal to its IQod resistance 
(154 n) divided by irs emith?' resistonce f4?2 the in
terna! emitter resistance which is approximated at 6 (li
The result of this division is 5. 

Under certain conditions, R429 is inserfed into 
the circuit. The signal voltages ot the bose of Q443 and 
Q543 change in opposite directions, ieaving the point mid
way through R429 at ;;ignol virtual ground. This ploces lA of 
the R429 resistance in parallel with R424, modifying the 0424 
signal load resistnf1ce and the circuit gain accordingly. The 
gain of the circdt under variO\Js swHching conditions is given 
in Tobie 3·], R,t23 does not effect the circuit gain, but \s in 
the ciroJit to suppress oscillations. 

The signal is developed across R443 arid appiied to 04.54, 
where it encollnlers on amplifier circuit simi!ar to the Q424 
circuit. There are,. however.< two distinc! differences_ The 
emitter resistance is variable to permit goin adjustment, ond 
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!:'m'~r 
follow,,,' 

Q463, Q473 
To 5011 

'''lmi"e,;"" 
<>f o$dUo$COI)/' 
vertico! input; 

10 mVOLTS/OIV 
defledi"'n foetor 

only the ourput from the + side is: used. The gain ot the 
0545 circuit is al,o contained in Table 3-1. 

R456 and (456 ':Jre th(~rmcl compensation componenfs; 
1<445·,(445 pr(wides decoupling. 

The output circuit consists of two cascaded emitter-fol
lowers which prevent the output from loading ille Q454 
and 0554 circuils. The cascading of NPN and PNP tn::ms!stcrs 
provides good thermo! balance. 

Decoupling components are included in the coHector 
circuits of 0463 cmd Q473, and R473 lhennaliy balances 
Q473. The internol emitter impedance of Q473 combines 
with R479 to create a 50~:1 output circuit which, when applied 
to a 50 n load, delivers 1/1 of the 0-473 emiiter signal. 

Circuit Adjustments, R480 modifies the circuit current 
as necessary to develop a o-v outPUf when the Q463 base is 
at exactly 0 V. R555 modifies the totol 0454-Q554 current as 
necessary to oblain 0 V at the Q463 bose when the R456-R457 
junction is at the some potential as Ihc R556-R557 junction., 
R550 divides the curren! between 0454 and Q554 as neces
sary to develop a O-V output when llle base of 0.443 is at 
the some potential as the base of Q543. Under this con .. 
dition, no trace ~hift should occur os Q result of changing 
the mVOLTSjDIV (r.mlrel setting. R400 permits modification 
of drive current to Q413 to compe!1so1e for sli9ht differ
ences which may exist belween components in the two sides 
of the input emliter follower and omplifier circuits. 



Miscellaneous Circuitry. A Probe goin switching signa! 
originotes in the Amplifier for P6046. When any deflection 
factor between ! and 20 is selected by the mVOLTSjDIV 
switch! RSOl completes the Probe circuit which is connected 
to JI50 tiO"miflQ! D. This maintains 0 Probe goin faclor of 
L When 50, 100, or 200 mVOLTS/DIV is selected, R501 is 
disconnected from ground and the Probe gain foctor switches 
to 1/10. 

Constan1 current for ihe 0424-0524 amplifier stoge is 
provided by 0534. A. Voltage divider sets its base Clnd emit. 
ter voltage, and therefore dictates the curren! whic:h fiows 
through R536, This current is diviclf.'d equally between 0424 
and Q524 during flO-signal conditions. D532 provides thermal 
compensation for 0534 10 maintain t:on~tont current through 
a wide temperature range. 

The Power Supply vai/ages ore referenced to ground 
within ine Amp!;fier. 100 V appears across terminals A and 
B of the OUlput Boord, and is applied across the 0497 ref
eren6ng circuit. The emitter of 0497 is connected to ground, 
and sets the base voltage at about 0.6 V. 1<493 and R494 ore 
of approximately equal value and therefore approximately 
haif of jhe "100 V supply i, dropped across each of them. This 
piaces terminal A at +50 V and terminal B at -50 V. Any 
attempt of these two points to shift positive or negafive will 
either increase or decrease the current drive through 0497. 
The rn:mH€sl,tance of 0497 wi!! change accordingly, bcd
oncing the + and -50-V loads. 

In a similar manner, 26,8 V appears across Output Board 
terminals F and H, D499 causes terminal H to maintain 
-·6.2 V with respect to ground. This causes point F to remain 
(IT -+ 20.6 V with respect to ground. 

Power Supply 

Refer to the Power Supply $chemoHc. The Power Supply 
devciops r€guIG!ed 100 V and 26.8 V DC supplies from 
either 115 V or 230 V AC inputs. The supplies ore referenced 
to ground in the Amplifier unit.. establishing potentials of 
-50 V, +50 V, +20.6 V and ·,,-6.2 V DC with respect to 
ground or Power Supply terminais E, C. Band D, These 
voltages ore routed to the Amplifier through a non-detachable 
cord. + and --50 V and +20,6 V are then mode ovailoble 
to the Probe through Amphenol connector J150. 

The 100-V regulator consists of voltage comparotor-ompii
Her Q324, non·inverting amplifier Q304·0314, and series 
regulator 0327. The 0304 side of the non-inverting ampiifier 
(liso ~,erves as the driver for Q327. 
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Voltaae from T30l secondarY terminals 9 ond 11 is fuji· 
wave r;ctified by D3D2 and developed across (302 and 
C303, (R302 and R303 mcinroin a balance of vcitaQe acros;; 
the hyo capacitors,) The voltage across C302 o~,d C303 
CCluses Ct)!Tent flow through the paralle!>parns or R308 
and 0327. Port of the current then Hows throuqh the rej:lu-
later contro! circuit to establish a regulated lOON ~ 
belween terminals E and C. 

The voltage selected by the wiper of R325 IS. applied to 
the base of 0324, where it compares against the reference 
vottoge establishad by D322 TO set Ihe current through 
0324 and R321. The current through R321 sets the base 
vollage of Q314 with respeer to len'1ina! C. The emitter of 
Q324 follow$ its bose, and establishes the voltage at the 
emitter of 0304. This compares (lgoinsl the value set by 
R306 and R307 to determine the 0304 collcc'or current. 
The current from Q304 flows through R304 to prov'ide Q327 
with forward bios, 

The :;eHlng of R325 determines the amount of drive which 
0314 receives, and therefore affeds the emitter voltage of 
0304. Thls controls Ihc amount of conduclion of 0304, 
which then conrrds the trons·resisrcmce of 0327. Whon 
R325 is properly sel, enollfJh voltage will appear ocross 
0327 to maintain 100 V between Power Supply terminals 
C and E. If the voltage tends to increase, Q324 conducts 
more current, increasing the 0314 drive, Th!s der.reoses the 
Q304 drive current, and therefore the Q327 drive current. 
More voltage i:, dropped across (~327, keeping the lOON 
O\,lrput within design limits. 

C322 suppresses Zener noise. 0323 protects the Q324 
base-emitter iundio!l during frcmsient reverse-polarity I':on
ditkms. 

Terminals 11 and 12 supply power to the 26.8 V por! of 
the power supply. The -+SON line provides current through 
R344, forward biosinf) lhe base-emitter junctions oT driver 
Q343 and series-regulator 0347, causing them to wnduct, 
The resullant voltogc drop aaoss R347, R348 and R349 for·· 
ward bioses the emitter-base junction elf cOfT"lparoror tmnsI510r 
G344, putting it inlo conduction. The setting of 1<348 deter· 
mi"es the amount of Q344 conduction, 'hl.is 5etfing the drive 
current for Q343 and 0347. When propedy set, the vo!t
age drop across 0347 wii! cause 26.8 V to exist ocres'> 
Power Supply tenninols Band D. !f 1hi$ voltage tends to 
increase, Q344 will conduct more current, providing less 
drive to Q343 and 0347. ;'.;ore voltage will be dropped 
across Q347, keeping the output vOltage within design 
limits. 
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SECTION 4 
MAINTENANCE 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

This section of the manuoi contains general maintenonce 
information, spedfic data concering the P6046 Differential 
Probe, and specifk doto re!evenr to the Amplifier For 1'6046 
and iIs Gssocioted Power Supply, 

General 
Maintenance of the P6046 Differential Probe ond the Ampli
fier For P6046 indudes routine maintenance, calibration, and 
correclive maintenance, Routine maintenance consists or 
checking Probe ond Amplifier performance approximately 
twice a year. The Power Supply associated with the ampli
fier should be opened and dusted out ot thot time. The ex
terior surfaces of an components should be kept clean or 
all times to provide optimum ht~ot dis$lpal'ion capability_ 
Specia! atlel'ltion should be paid to the deanliness of the 
probe tips and Ihe Amphe1lO1 connectors so that the high
frequency performance is not impaired, 

The Probe and Amplifier have a minimum number of 
working porfS and are rdatively weI! protected frQm environ
menta! conditions, The minimum s.ize and critical perform
ance requirements make it practical to leave the unit, dosed 
e)(cept to correct malfunctions, (mel to reco!ibrate when 
performance indicates that tT is necessary, Any interno! 
cleoning can be done ot thot time. Cleaning should be 
iimired to removing dust by brushing the components lightly 
with a ~oft-bristied brush, or blowing it out with (j stream 
of low pressure air, Soivents or high pressure air should never 
be used on the Probe or its accessories. 

The Performance Check and the Co!ibrotkm Procedure 
are loco ted in separate sections of this rm:mua! under those 
tliles. 

Soldering Techniques 
A soldering iron with 0 Inch lip and c 15 watt rating 

is recommended for use on circuit boards and on most com
ponents in the 1'6046 Differentia! Probe and Ihe AmpHfier 
For P6046. Do not oitempl' to solder on the metoHc plating 
on the inside of the Probe case, Never touch plostic parts 
with the soldering iron tip_ Apply heat to component leads 
only as long os required for removal or repk:cemenr, using 
heat sinks as necessary. Old so!der con be removed and 
holes deaned '::H!f by u5ing a vacuum·type solder removing 
deviet" after the solder is heated. If the device is phmger
actuoted, be careful that irs kick. back does not damage the 
Sr(101\ circuit components. 

OrdktClfv eleelricol soider is recommended tor oil so!der
ing work, ' All fle-'Nly soldered joints sncH)!d be deemed with 
rosin solvent and inspected for proper bonding. 

Pre-bend leads prior to component replacement, grippin(J 
~he lead between the component and point of benclwith (I 

pair of pliers to ovoid dClmage_ Cut the leads to their proper 
length, preferably before installation. 

NOTE 
frequency response .and cammon-mode rejection 
ore portioHy dependent upon component location 
and lead length. AI! replacement ports should 
fherefore be installed in the some manner CIS the 
original. The calibration status should be checked 
after Clny soldering work has been done on the 
Probe or Amplifier. 

Test Equipment Recommended For Trouble· 
shooting 

The oscilloscope with which the Probe Clnd Amplifier ore 
used can be ll$€d as a DC voltmeter as we!! os a waveform 
monitor. An ohmmeter with (1 1.5 V and :2 mA or less output, 
and a rronsistor curve trocer lor transiSTor tester) ore the only 
additional testing llnits required for troubleshooting the 
Probe and Amplifier. 

Trobleshooting Techniques 

Determining the Defective Unit. The fastest method of 
isolating faulty system performance to (1 specific unit is to 
use each unit wilh equipment thot is known to be operating 
propedy. 

In the event that additional eqvipmenr is not available, 
trouble offecting DC and low-frequency operation can be 
traCed to the defective unit os follows: 

1. Check the oscmoscope's response !'O direct inputs, 

2. Disconnect the Probe'$ Am phenol connector from the 
Amplifier {or the 1 AS). Then connect two 51 n resistors be
tween ground terminals C and J of J150, os shown in Fig. 
4-1. Be careful not to contact olner terminals of Jl50; as 
much CIS 100 V mol' be present on them. 

3. Perform the A TTEN SAL {PROBE STEP A ITEN BALI 
odiustmenL 

4. Set the mVOLTS/DiV switch (VOLTS/CM on ! A5) to 
10 mY, Set the o$ciHo:;cope Time/Div switch to 0,2 ms and 
the Amplitude Calibrator to 50 mY. 

5, (,;Jf1ned a iead from the oscilioscope's Calibrator 
Output iock through 0 0.1 p,F capacitor to terminal C or the 
Ampheno! c.onnector and check for a square-wave presenfa· 
Hen of approximately 2~!1 divisions, 

6. Move the connection to terminal J of the Ampnenol 
connector and oggin check for approximately 2% divisions 
of square-wave presentation. 
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Mainiel'lcllu:e--P6046 Probe and Amplifier 

4150 

Fig. 4·1, Test setup for checking amplifier OC efld !OW-ffl>qIlG'KY 

respons .. , 

NOTE 

The Amplitude Calibrator source impedance of 50n 
causes its output to be reduced to 1/2 when oper
ating into Cl 50n IOtid. 

If the preceding proves satisfactory, turn the (pROBE STEP) 
A TTEN SAL fully col,mter·docKvl"ise ond check ~he Amphenol 
connector for output voltages approximately equal to thosa 
given ill Table 4·1. 

TABLE 4-1 

J'! 50 Voltages With P6046 Probe Disconnected 

!f the voltage check also prov>;s satisfactory, !he trouble 
can be assumed to Of] in the Probe. 

Analyzing Symploms. After thc rrolJbie has been is!)
lated to a uni.?, check for all the trouble symptoms which 
con be found. The Performance Check con be used effedively 
for this purpose. Anolyzing 0 cOll'lbinofion of symptoms 'Nil! 
often pin-pOint the trouble in a specific arca or component. 

Physical Il1spectiol"L Physico!!y ;nspect the ci:cuitry for 
loose or broken connections, improperly seoted transistors. 
and burned or otherwise damcged components. hwestigote 
the couse of any hear A 4 X or better magnifying 
gloss is recorm~ended for examining the circuit boards dnd 
components. 

DC Balance Chetk. The bakmceci nature of the Probe 
and Amplifier circvitry provides a handy tmuble;;ho;.)ting 
I'JoL Under ql'lascenl conditions, idp.ntico! on the 
1'" and -- side of the circuits ,hotild be operat!"}.~ at identi 
cal voltages. The source elf unbalanced outputs con there
fore be found by Cit lhe outpul and checking to, 

4-2 

ward the input until (1 balanced condition is found, The 
t1rea bel-ween rhe unbalanced end balanced condition wili 
probably be at foult 

Some of rh,,~ transistors in the Probe respond to current 
chcmges v/ith no appreciable Chanf:lf:1 in voltage .. The pre· 
ceding check is therefore not effective a r Qi 54, and can b,) 
used ot Q134 only with (H1 s0!1s;tiv0 voltmeter. 

Schematic Diagrams. The schemotic diagrams Io(Qied 
near the back of this manual conjoin waveforms, voltages, 
and resiSTor values to assiST in rroubleshootir>9, A prereq()I· 
sire for using the voltages and w(lveforms is that the 

operating conditions be duplicated. 

Several high impedonce points exisi in the Probe. A non· 
ioadin9 voltmeter was therefore used to obtain ille voitages 
given on that schematic. Use of other than a non-loading 
voltmeter will give a 'wide variety of fOGGing> and connot 
be relil"d upon without indivIduol analysis. 

Trol'lsistorand Diode Troubleshooting. The principal 
ways of troubleshooting transistors and diodes me by usir:g 
transistor chec.king devices (such as (1 Tektronix Type 575 
Transistor Curve Tracer), voitage checks, 5;9n01 tracing, re
placement end ohmmeter checks, Recommended preference 
;5 in the order 9Iv;:'n. 

The results of signor rmcing and of Yoilo£,e checks can 
be compared against those on the schematics near the 
rear of this mor1'Joi, that lhe conditions given with 
the schematics Ofe d')piicated before the comparison IS made. 

Voltmeter check> ccross bose-emitter, gore-source, or di
ode iUl1ctiol1s are genero(!y more effeclive than checks be
tween elements and qround, because of the small differ
ences in voltages. /J., ~of1dlJcjing silicon transistor will have 
a forward emitter-base bias of approximately 0.6 V. A. 
saturated tmnsi,tor hes approximateiy 0,2 V across its 
emitter ,coiiector jl.;tlction. The Yoit09'; across a condu(:fmg 
silicon diode IS opproxilr:ately 0,6 V, (The bands or: diodes 
ore located nearest the colnode end.l Nchcnnei fieid ef 
feet tn::m,;s!ors norma!i; have their junction 
reverse· biased by approximately 0.5 to 

If the repiacement method is one tran-
sistor oj· Ci lime. Return ooeh one to its oriflinol 50cket be, 
fore checking the next (Jne, Bend the leads to the proper 
shape before inserting. Use 4-4 and 4-5 to insure 
proper insertion. Cut the leads to iength {approxI-
metel), inch for oluq·in type in the Probe; 

1/~ indl f~r lronsisiofs In the Ampiifler and 
irs Power Supply for permonent instoHction, .Motched 
(omponenis should be replaced in pairs. 

Dliring ohmmeTer checks. insure thaI the meter will nOT 
GPp!y more themi,5 V ond 2 rnA to the tror:sisfor. Typical 
transi~Jot n;:slstance volues Ofe in Table ,t~~2> 

The soldered··in rrcl1slsIO($ should be ched:t;d In fhe cir
cuit to OVOid unneccssmy circuit di,iurbonce. 

Resistors. Resistor types, sizes ond tolcrOnces 'lory as 
TO rneet circuit require!:'!en1's and should be 

y\lith ones \vhlch ore equivatent in all respects. 
me cllhN color<oded or writte'1 on each reo 

Sisior, but their sma!! size moy rrake the veJluc difficult Ie 
d,,,termine. The schematic or the por:, fist should be referred 



10 itl case of doubt. In·drC<Jit resistance chech should no! 
be m,~de with ohmmeters having more than L5 V and 2 rnA 
outp~lt unies.s associated semiconductors are removed from 
the circuit. 

TASlE 4-2 

Transistor Resistance Checks 

Ohmmeter I Resistance Reading to be expected 
Connedioru,l ; when using a 20,000 fJ/V DC 

I Meter on I'he R >< 'I k Range 
E~~';t~~~C~'1 f;;to;'r~Hi9h:: ;~;dFno.cg~both:" :;~y~:c.. tloo'" 
.. __ "," ''' __ . _ ,_ .. L~.~L!~._55~9~i~L . {lpl'r(}~~l __ ." 

Emitter-Bose ! High reading one way {200 
I or more I. !.ow reading the other 
! way {400 n to 3.5 kO, opprox.l 

-B;S:~~Cof!ector'-' r-i'{;g h--yeod~;;i 'on;'~oy"i206kn-
I or more i. low reading the orher 
! woy (tlOO n to 3.5 kn, opprOX.l -----, . 

'Tad prod. from Ihc. ohmmeter (lr" Hrst connected to the f"'II'l&i~tot 
!",od. and then Ih.. tli'd 1,,<><.1 v;mnedlon", at!! (ev".:>ed. Tim" the 
eff"ds of !he polarity r" .. er>al "f Ihe \/oUtigG tll'plill'(i from 11'lIl 
ohmmefer to the tran$lsto~ <tin be ol:a!>rved. 

Copadfors. Although values Ofe written on copacitors 
u,ed in the Probe ond Amplifier, miniaturization makes them 
difficl}lr to read. Refer to the schematic or ports Ii,t to 
determine their values. Replace th,~m w!th electricaily equiv· 
alent coPOCit<)f5 of 1'!1I;; same pnysicai size, Matched coped· 
tors must be replaced in pairs, Thi:; capacitor:; which ore 
riveted in place in the Probe ore Sl'pp!if..>d os integra! por!:,. 
of the circuit board and are not r',ploceab!e, 

Parts Pro(urernent 

An replacement parr, con be purchased throvgh 0 Tek
tronix Fielci Offico or representative, However, repiocements 
for stondord electronic items can be readily obtained from 
loco! eledmnic ports siore;;, Consult l'he Eledrica! Parts 
Li,t to determine thf~ required specifications, 

NOTE 

When selecting replacement ports, it is important 
to remember thot the physical size Clnd shape of 
a component moy affect its performance ot high 
frequencies. All replacement parts should be di
red replacements Im!ess it is known that Q differ~ 
ent component will not adversely affect instrument 
perrormomce. 

Special Parts. SOIT'S B!edrical parts arc specially re
work~d, quality checked, or mOflufclcturecl or for Tek-
tronix to fulfill a requirement. Most mechanic:o! paris 
\.lsed are common to Tektronix instruments, or to a 
porticular type of instrument. All electrical parts whose 
'Stock numbers are preceded by mterisks, and most meehan· 
icc.1 parts, can be obtained only through (l Tektronix Field 
Office or Representative, 

P6046 DIffERENTIAL PROBE 

CC1mponr:ni locations and wire color code appear in 
F:g. 4"6. Transistor ins/oHarion information oppecm in fig, 
4·3. 
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IMPORTANi 

Component size Clnd performance requirements 
make it ocivisClble to retum the P6046 Differential 
Probe 1'0 a T eldronix field Office in the event re
pairs ore fle'cessary. Contact the office for instn)(> 
Hons before sending the Probe. If repairs are 
mode locally, the precClutions Clnd corrective main
tenance hints contained in this .section should 
be adhered to. 

It is recommended that the Duol Attenllator Head 
case never be opened. The resistors in it are not 
reploceable, and the position of wires in it is 
very criticaL The Tektronix Field Office should 
be consulted in the event repairs are required. 

CAUTION 

1. Read the disassembly instructions before open
ing the Probe cme. Failure to de so may result in 
damage or lO$$ of parts. 

2. Ground connections Of$ normally made through 
the metoHic plating on the interior of the P6046 
Probe case. Do not damage the plating. Do not 
attempt to operate the Probe with the case open 
except as spedfied in these instructions. 

3. The Probe should be in 0 holding device while 
it is beit'9 worked on. This minimizes the possi· 
bility of causing short circuits. The holding device 
should not apply so mlli::h pressure that the eose 
or board warps or is otherwise damaged. 

4. Use a small screwdriver and slight pressure 
when removing or fostening screws to insure 
aQaimt damage to the piastic threads. Re-engage 
screws into their original threads. The SCrews must 
be tight enough to insure good ground coone.:> 
tions, but not tight enough to damage the Probe. 

5. Be careful not to lose the externally small de
tent spring while the case is open. It is locoted 
between the AC·DC switch lever and the tip as· 
semb!y. Keeping the AC·DC switch lever perpen
dicular to the tips wi!! help keep it in place. 

'fest Fixtures. A CalibraHon Shield {Tektronix ParI No. 
067·0563-00\ provides limited access to adjustments for coli· 
brotion purposes. No attempt should be mode to colibrate 
the Probe withou! the shield in piace. 

The plating on the imide of the cose completes the Probe 
ground c!rc;Jils. This requires that special provisions be made 
for operating the Probe while the case IS opened for trouble
shooting purposes. 

If lotal access 10 the trOrls!stor side of the main board 
is required while the probe is energized" remove the top 
tlt1d thf.m boH the board 10 the bottom of the case with 
one screw ot the front and one screw at the back, tfws 
completing the ground circuits. Two No.2-56 nu!s Inot 
.suppliedl are required. Tighten the screws sufficiently to 
provide good contact, but not so much that the plastic be
comes damaged. 

Fer access to both sides of fhe main board during opera, 
lion the ootlrd must be completely removed from the case, 
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A shorting strap must either be bolted or to a front 
and reor posl' before the board is NQ connection 
i5 required at the center posffor DC or low frequency op
en:Jtion, if dips are used, make the connections to the sleet 
posi"s, Do nct scratch or otherwise the plating on 
the circuit boord, 

PROSE DISASSEMBt Y AND ASSEMSl Y 

Probe Case 

Opening. Remove the I'NO screws from the front of the 
top or the case and then remove the fOL'f screv</s fror'1 rhe 
bottom of the wse. Set the ACDe switch to mid-p()sition, 
Uft the tep away from the bottomj keeping the fwo sec
tions parolieL Ali of trH} components wlll remain ;;1 the 
bottom of the case. 

Closing. Set the ACDC switch perpendi':ulor to the tip 
msernbly. Bring i"he top and bottom of tht, Probe cose to-

4-4 

AC·DC switch .haft 'nse.tad 
from front; lev<!t kElp! 1"""I'",n·
",wIer to HI" I)uf!mbly. 

while doing so. lnsure tho! 
fils into its slot. r.J\anipulate the shain 

rdief ()O':'Jt as neCC%Ofr to rhe hexGl:jonai bushing 
Vvith the dS'THnts. The h~() parts should corne together' snug., 
IYt \vith !:)n!y pressure (cquired 0; ~re reur end to 
keep thern thcJt VVC/,- Jn$ert and fasten s(reVIS the 
bottom of th,:: case and the two SC!eW5 through the front 
of fhe eme. Tiqhl"fYn the screws enough to insure cood 
grovnd ~ but nor :;0 tight that they damag; the 
plastic threads. Position the Input' Coupling swi;'ch to either 
AC or DC, as desired. 

Circuit Boards 

Circu'j board component 
shown inQ,6, 

Qnd \f/Jre color cod~! is 

Removing the Main Board. Remove the one screw which 
is located nearrhe c!:O!1]ler of the board. This releasE's the 
boerd and oiioched coble from j-h~! bottom of the casf.:'. 
Lif! the cirCl,it board awCiY rrorr. the case, cable-end ii,sf, 

1l~t!H'lt 'p!'in" inserted ;11 
gft/"'.'" ml fron! of lip CI~
~!?ml:zly. 

Swllc.n ",af.," pla"ed on ""11' of 
lip !l>8"""b;y will. .ix (""tad. 
~ow~w (<ttl,; lorge «mTads 
horixontaliy 01'1>"'''''' 



Replacing the Main Boord. Put the large fiber insulator 
in place in the bottom of the case, Insert the board front 
first into the bottom or the Probe ccse os shown in Fig, 
4-2 (C). Pur the rear end of it Into place, aligning the neo· 
prene O-ring with the shoulder at the rear of the cose. The 
hexagonal bushing should fit in detents. in front of and be· 
hind the shoulder. Inse!t and tighten the short screw near 
the center of the boord. Be careful not to damage the 
plastic threads. See fig. 4·2 (D). 

Removing the Upper Board. Grip the board near one 
end at a point where no components or wiring are en
countered. A smail·nosed pair of pliers whose tips are 
cushioned with electrical tope con be used for this purpose 
If extreme care is e)(en:ised. Lift very sHghHy. Repe<lt at 
the opposite end. Continue pulling alternately at fhe two 
ends until the connectors are disengaged. 

Replacing the Upper Board. Do not trap ony wires 
underneath the board. Align the pins and connectors care
fuBy, Se<lt the board completely but do not appiy excessive 
pressure. 

Tip Assembly 

Removal. The main circuit board must be removed first. 
Then remove the 2 screws from the front of the COse. Keep 
the AC-DC switch lever perpendicular to the case to hold 
the detent spriflg in place. Slide the assembly from the case. 
The rips of the probe connot be removed from the tip as
sembly. The switch lever and contact wafer con be dis
assembled by removing the screw and plastic washer from 
the rear of the lever shoft. 

CAUTION 

Be careful not to lose the extremely smoll detent 
spring which is locoted between the AC-DC switch 
lever and the tip body. 

Repiacement. The tip assembly should be put !ogether 
as shown in Fig. 4·2 {Al with particular attention baing 
given to the positioning of the AC-DC switch contact as
sembly and the detent spring. ~nsert the assembly into the 
bottom of the Probe case as in Fig. 4·2 lSi before the moin 
circuit board is installed. Keep the ACDe switch per· 
pendiw!or fo the assembly to keep the detent spring in 
place. Fasten the two screws to the tip assembly through 
the front of the probe case. 

Strain Relief Boot 

Removal. Removal should not be required unless the 
cable is replaced. Changing coble length wi!! affect the 
Probe performance. 

Remove the moin board Clnd coble assembly from the 
case. Attach 0 wrench to the hexagonal nut which is loco· 
ted 01 the end of the coble. Then grip the strain relief boot 
and unscrew it. Slide ~he boot up the cabie for enough 
to expose the plas.tic coble domp. The nut assembly, plas. 
lie cable damp, and stroin relief boot can now be slid to 
the desired position. Use coution in unsoldering and soi· 
dering wires on the circuit boards. 
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Replacement. Observe the coior coding given in Fig< 
4-6. The lengl!! of the coble shields between the coble and 
the circuit board must be kept as. short as possible. The 
teflon heat-insulating sleeves must be in place over the 
insulation on the signal output leads before the shieid wires 
ore soldered to the bOQrd< The hexagonal nut which holds 
the strain relief boot should be located of the extreme end 
of the coble insulation, putting it approximately inch 
from the large circuit board. Push the plastic coble damp 
vp against the nur assembly, matching the cklmp notches 
with the keys on the nut assembly, Hold the nut assembly 
in place and screw on the strain relief boot o&sembly, 

Amphenol Connector 

Removal. Using two wrenches, unscrew the end nut. 
Slide the nut and the strain relief boot up the cablf} enough 
to expose the inner nut Again using two wrenches, un
screw the inner nut. The confw::t assembly now can be 
pulled out of the rear of the housing, 

Replacement- Observe the color coding given in Fig. 
4-6 when re·cm~necting wires. Keep the SOldered connec
tions neat. Re-assemble in reverse orclet, insuring thaI th", 
nolcn in the contoct assembly straddles the key located 
in the housing. 

AMPliFiER FOR P6046 

Amplifier Unit 

Component locations and wire COlor code appear in 
Fig. 4·7 and 4-8. TranSistor information and miscellaneous 
wiring information is shown ifl Fig .. 4-4. Most mmponents 
in the Amplifier unit con be removed and replaced with 
the circuit boards and switch left ill place. If additional 
access is required, it is recommended that the rear ponel, 
the frome-posts and the front panel be removed. 

A soldering iron with a inth rip, a pair of tweezers, 
and Q vacuum·type solder removing device are recom
mended for use in component replacement. 

The following disassembly instructions me independent 
of each other, except where noted orherwise. 

Cover Removal. Extract the two screws from the rear 
of the unit. Withdraw the unit from the cover. 

Rear Panel and Frame-Post Removal. Remove the cov
er. Check the feaf ponel wire color code ocoinsr Fie. 4-7. 
Disconnect the 6 square·pin connectors wh'iZh coi1ne~t the 
cable ond ENC connector to the circuit board. Unscrew 
the 5 screws from the rear ponel, freeing it from the msem
bly. 

If the frame-posts (Ina to be removed, remove the 4 sr.rews 
which hold the output board to the frome-posts. Remove 
the mVOLTSiDIV knob, using 0 Inch ellen wrench. Re· 
move the nuf from lhe front of the switch bushing. Pull 
the ATTEN BAL knob off the front of its shaft, Uh the front 
cover plate from the front panel, exposing the 4 frame-post 
screws. Remove the screws, freeing the frame··posrs, 

4-5 
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II~ o",--= 
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Q,S4 

Superlmpo"eC! Slmlell 01 ,'anllilltl>' !lnd 
Sock .. ! as V!ewed I't>m Abov\) 

.------....-,1----------------------------------------1 
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Q224 
0134 
Q234 

L----.. --+---.----.~------.----------.~.-----_i 
'I a 

~ Q1!l4 ECO:\C 
Q2~4 "--J 

----~---- .....",......"..,--_. ----" 

I 
0143 
0243 

O!MI'LE iNDICATES TOP 
OF TRANSISTOR 

Front Panel Removal. Remove the coveL Remove the 
mVOLTS/D1V switch knob, using a inch oilen wrench. 
Then remove the nut which holds the "witch in PicK!!. Pull 
the A HEN BAl knob off the fmnt of its shaft. Lift the front 
cover plate oway from the front paneL exposing the hame· 
post screws. Check the wire color coding against Fig. 4-1. 
Unsoider the connections from terminals C and J of the Am
phenol connector. Disconned the square-pin connectors 
w·hich connect to terminals Df t, F and K. Unscrewing the 
fOL,r frome-post screws at the front pone! will free the pcmel 
from the assembly. 

Amphenol Connector Removal. Remove the cover, The 
connector con then be removed with or without removing 
the front ponel. Unsolder the connections from !ermino!~ 
At C, F and], Disconnect the square-pin connectors which 
lead to termi0(;!s D, E and K. Remove the f,:,Jur bolts which 
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TOP NEW 

hold the connecror in place rmd e)(Tract the connl?cror out 
the fronl' of the paneL 

ATTEN BAt Potentiometer Removal. The front ponel 
assembly must be removed from the Amplifier before the 
potentiometer can be removed. Unsolder the con'1ections 
from the three terminals. Remove the set screw from the 
front pane! sleeve and unscrew ~he potentiometer from the 
front panel. 

Output Board Removal. After the Amplifier cover has 
been removed, the output beard wire color code should 
be checked against F;g, 4,·7, and any exceptions noted. 
The 14 square pin connectors should then be removed from 
the board pins. The 7 soldered cOflnections which go to 
the switch m;semblv must then be unsoldered. Do not use 
too iorge an iron, 'or apply heat for too long 0 time. Use 
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{Al Transistors 

QS34 

Q497 

0463 

0473 

0454 

0554 

Q413 05i3 

0424 

0443 

0:524 

0543 

1- .. 

Sketu. of To!> of 
TrcmslSlor Qlld 50d(&I, 

Superimposed 

Maintenance--P6046 Probe and Amplifier 

Ske!~h of 
Bonom of 
Tronsislor 

lill Amphenol Connm:tor, raClr lel STep AflEW BAl, nll:l' 

10 gr .. und 

to Q413---..... ..,...f} 
!:Ilk on Mil 

biu on ",hi 

recl, blk, blk 011 wit! 
to Output 
Soard· 1. 

10 JUG. f 

to Oulpul 
.... ___ Soard • K 

to .Ii SO • K 

Fig. 4-4. Amplifier component deto!!$. 

o pair of pliers as heat sinks where rll;~ceswry. Removal 
of 4 screws from the comers or tho board will then free 
lhe board from the unit. 

Switch Assembly Removal. The switch and Input Boord 
con be removed most easily as one unit. Remove the tover 
and the rear pane!, using Ihc preceding directions. At the 
Input Board, unso!der two leads from between the Amphenoi 
connecter and the Input Boord. Disconnect 5 square-pin 
ronnectors from between the Output Board and the Input 
Boord. At the Output Board, unsolder 7 ccmnections which 
go to the switch assembly. 

Remove the mVOLTSfDtV switch knob, using a 1/16 in<:h 
al!fm wrench to loosen the set screw. This exposes the nut 

holds the switch in place. Remove the nut, ond slide 
switch and Input Boord assembly our the reor of the 

unit. 
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The ~nplJr and Comp boards can be removed from the 
switch assembly by using Q vacuum·rype solder removing 
device to deon soider fron~ the interconnecting points. Then 
separate the board from the switch, working from one end 
and reapplying heat to eoch point as necessary. 

Switch Maintenance ~nformation. Switch wafers are 
numbered from front 10 rear of the ossembly. lefters are 
included to indicote whether the contacts are on the front 
or the rear of the wafer. Example: 5R indicates the rear of 
Ih(. fifth wafer from the front 

The switch positioning detent mechanism should receive 
a light application of grease whenever the Amplifier Unit 
is disassembled for repair or calibration, or at yearly inter
vals, whichever occurs first. The grease (Tektronix Part No. 
006-0219-00) contained in the Tektronix iubrication kit, 
Part No. 003-0342-01, is rEcommended for that purpose, 
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Trans;$tor 
Numb", 

Sketch of Top of 
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Sk1\1lch of 
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TrQI1;;i.tor 
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Q304 

03J4, Q324 

0343, 0344 

Q327 

Q347 

C I! 

c • !bodyl • wbt 

E - orn, blk Ol'! whl 

8 • brro, blk on wilt 

C • Ibodjll - witt 

11 - rea, hlk on wilt 

I"g. 4.5. Power Supply l'cmsi$lor installotion. 

Individual parts of the mVOlTS/DlV switch ore not 
normo!:y replaced, A complere switch, either wired or un· 
wired, should be ordered in event the switch becomes in
operable. 

Power Supply Unit 

Component locotions ond wire colors ore shown in Fig, 
4-9. Transistor Installation informa"ion clppears in Fig. 4-5. 

Transformer Rewiring. The tran,former must be re
wired, and fuses changed according Jo Tobie 4-3 whenever 
it is desired to operate from 0 source other than that for 
which it IS wired. Only th.~ cover need be removed to 
perform this rewiring. 

The Power Supply output voltage should be re-checked 
after the transformer has been re·wired. Voltages 5hoold 
remain within tolerance. If not, recheck the source voltage, 

TABLE 4-3 

Power Supply Transformer Connections 
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the iransformer connections, Clnd Ine1'l the Power Supply 
Calibration Proc.edure. 

IMPORTANT 

A 115/230 operating voltage tog appears on the 
base of the Power Supply Unit. Always invert 
it to indicate the nominal operating voltage ratlge 
when lhe transformer is changed between the 
'\ 00 V Clnd 200 V ranges. (Engage the tag screws 
ioto their previously-used threads to ovoid strip· 
ping threods.l 

bIll to P150·!) 

Maintenance--P6046 Probe and Amplifier 

Disassembly of Power Supply Unit. Remove 2 screws 
from the top of the Power Supply Unit cover and $\ide the 
cover off Ine top of the Power Supply chassis. Remove the 
two strews from jhe bose of either or both of the two cir· 
cuit boards_ Check the wire coior code against Fig. 4-9 
before disconnecting the square-pin connectors. 

Transformer Removal. After the screws are removed 
from both boards, remove rhe two screws which straddle 
the ftlse, and the two screws on the opposite side. Discon· 
nect the 4 square-pin connedors which go to the transform· 

red to 1"1 SO-Ii 

btn to 1'1 50·1( 

10 P150· C 
I ahlllid contains 
,.d strlngl ~"i.,lds 

~'H.,!'''~(t I'd 
til' 1'1 SO 

A '" B 

Fig_ 4-6. P6046 Probe tiKult board component locations. 
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er. Slide the transformer holding brocket off the transform
er. RBmove the screw which bojens the fuse holder 10 the 
trcmsforrnef. Unsolder fhe power ·nput leads at the trans· 
forrr"iC:r, The transfor:ner nC·\ .. )f can be re~l1oved. 

Reassemb!y. ReplGc0 the reversing the re-
moval proceoVfe. Then ftH1Ssemb'e fhe unit ac.cording to 
Fig. 4·9 The wire wior wd(, shown in Fig. 4·9 (Aj and 
is) should be used to avoid making ;ncorrect connections. 

Sedes-ReglJlotQr Trcmslstors. 0327 and Q347 Ofe pow
er IrcmsisJors ond are therefore heat-sinked to the chassis. 
Each ;ron;;1510, CG" be removed as follows: disconnect the 
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two square-pin connector" which ore fastened to the wir~s 
which me connected to the emittN and base leads; then 
remove the two screws which fo~,ten the rror:sistor 10 the 
chassis. 

The transistor bodies are insulated from the chassis by 
mlCCl washers. MovrHng ScrEWS (m~ insulated from the body 
by plastic bushings. Conroe; te Ih0 bOdy (coliec~or) is made 
hy a soldering ;ug which fastens be:vieen the screw in· 
sulator (lnd the transistor body. The insuiator, bushings;, 
und soldering lug must b~; in picce wh,,,r.ever the tran
sistors ore re-instt<!led. 

Fig. 4-99. Power Svp!>ly ("mp"'H,r,t I,,<alion. afl"r 1144. 

REPACK.AGING fOR SHIPMENT 
if the Tek tmnix instrument is to be shipped to a Tektronix 
Service Center for s!:fvice or repair, attach i:l tug showing: 
owner (with addressi and the name of an individual at your 
firm that can be contacted, complete instrument serial 
number and a descriptIOn of the service required. 

Save and re-us.e the package ;n vvh~ch your instrufnent \tva:; 
shipped. If the original packaging is unfit for use or not 
rtval!able, repackage the instrument as follows: 

REV. C JUN 1977 

Surround the instrument with pOlvethylene sheeting 10 
protect the finish of the instrument. Obtam a carton of 
corrugated cardboard of the correct carton strength and 
having inside dimension:; of no less than six inches more 
than the instrument dimensions. Cushion the instrument 
by tightly packing three Hlchw; of dunnage or urethi:mt~ 
foam between carton and inStrument, on an sldt!s. Sea! 
carton with shipping tape or mdustria! stapler. 

The carton test strength for 'lour instmrrwnt is 200 pounds. 

4-13 
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SECTION 5 
PERfORMANCE CHECK 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 

This pt:rformance check oHers a means of rapidly check· 
ing the operation of ihe P6046 Different!o1 Probe and the 
Prebe's Dual AltenuaTor Head with either a Type lAS or 
~he Amplifier For P6046, Only external operating adjustments 
ore associated with it. 

Procedure Format 

Two separate P(e!iminory Procedures ore included to 
describe setting up the equipment with either a Type 1 AS 
or on Amplifier For P6046. The some performance check 
is used for checking the Probe with either instrument. 
Specific instances where deviation:; are unavoidable are 
identified by the terms (P6046 Probe/Type lAS only), (P6046 
Probe! Amplifier For P6046 only) or similar nofotion$. 

The basic control settings are listed in the preliminary 
procedures and apply to every step in the PerformOnCfJ 
Check. Deviations ore specified in each srep as required. 
Reproductions of waveform photographs are included where 
appropriate. 

The term "divisions' for clivi refers to graticule maior divi
sions, mVOLTSJD!V and VOLTS/CM are both referred to 
as "vertical deflectiof1 factor" to allow interchangeable 
(Jpplication without misnaming the contro!' 

Names of calibration equipmenl hove initial !etters cap· 
italized. Names 01 the equipment controls Ofe written tn 
upper case letters for quick recognition. 

Most checks hove been outlined with reference to the 
Probe + Input tip. Checks employing the _. input lip ore 
equally effective if due conSideration is given to polarity 
in signal application and waveform observation. 

Common Reference (Ground) 

The use of a ground lead is stressed throughout this pro· 
cedure. !t can be eliminated only if a common ground 
definitely exists between all equipment used. 

CAUTION 

The Probe tips often come in contad with equip
ment ground during insertion into fest jocks. A 
common ground between the Probe and equip
ment being tested must therefore exis! before the 
Probe is connected to the equipment to insure 
ogainst Probe damage due to ground loop cur· 
rents. 
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Equipment 

The equipment contained in the following !Ist is required 
for performance-checking the P6046 Differentia! Probe, Duai 
AttenlJotor Head and the Amplifier For P6046. Tektronix 
part numbers ore inclUded for ordf~ring purposes. Items 
which accompany the Probe and Amplifier are !;sted 05 

Standard Accessories. The GR 90° elbow is an optionol 
item, used only for convenient positioning of the test cobles. 

All €1:juipment must be operating within its specified lImits. 
Subsritutions con be used in mony instances, provided !hot 
the substitute meets or exceeds the performance requirements 
of the equipment listed. 

L Oscilloscope. Tektronix Type 544, 545, 547, or 556; 
SSO-series Oscilloscopes equipped with Cl Type 81 A Piug-In 
Adapter con be used if lhe 5 em parameters ore modified fo 
4 em throughout the procedure, A Type 547 is used in this 
procedure. (t'-lot required if the Amplifier for P6046 is used 
with the 100 MHz oscilloscope li$ted os item 3.) 

2. Teklronix Type 1AS Differential P!u9"in unit. (Not re' 
qUlred if the Amplifier For P6046 is used,) 

3. O,cilloswpe. 100 MHz bondwidth. T;;,ktronix Type 
454 or Tektronix Type 647 A eqvipped with lOA2A and 11 B2A 
plug-in units. (Not required if 0 Type 1 AS is used.) 

4. Standard Amplitude calibrator. Amplitude accuracy 
within 0.25%; signal amplitude 50 V and 5 mV through 1 V 
in 1, 2, 5 sequence; 1 kHz square wave output. Tektronix 
Standard Amplitude Calibrator, Part No. 067·050~.0"! 
recommended, 

5. Square-wove generator. rreqlH:;f)cy --·100 kHz; High 
Amplitude output of 5 V into 50 0; Fast Rise outpu! varicble 
from 50 mV to 100 mV l:1to 50 £1, with 1 nanosecond or less 
rise time. Tektronix Type 106 Square'INave generator recom
mended. 

6. Constant amplitude sine 'weve generator. Output re
quirements (peak-io-peak) into a 50 D load, 80 mV ot 50 kHz 
and 50 .'11Hz; 4 mY through 800 mil ot 50 kHz and !DO MHz: 
5 V at 50 kHz Clnd 1 MHz; 2 V at 50 MHz. Tektronix Type 
191 Constant Amplitude Sigl10l Generator recommended. 

7, lew frequency sine wave generolor. Output requlre
ments: 10 V peak to peak at 6D Hz and 10kHz General 
Radio Osd!!otor Type '1310-A ,-,sed in this procedure. 

8. Coaxial cabie. 42 inches, 50 &2; equipped with BNC 
male connectors. Tektronix Part No. 012-0057·01. 

9. CfJble, ~)!pe RG8/213. GR connectors; 5 ns delay; !S 
ns GR coble). Tektronix Port No. 017-0502-00. 

10. GR 90" elbow. Tekironix Part No. 017·0070·00, (Op· 
tional) 
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11. Adaptel', GR-to-Bi'JC mole. Tektronix Parr No. 017· 
0064·00. 

12. Adapter, GR-ta-ENC female. Tektronix Part ~·~c. 017-
0063-00. 

13. Probe rip-Io·GR adapter. Tektronix Part No. 0'17· 
G076-00. 

14. Probe duoi !ip·to·Bt'K adapter. Tektronix Pmt No. 
067-0562·00. 

15. T~'·~"~h""''' son, GR-to-BNC. Tektronix Port No. Oil· 
0083-00. 

16. Altenuator, 2,1, 50n, GR type. Tektronix Part No. 
017·0080·00. 

17. A~tern.lolor, 5:l, 500, GR type. Tektronix Port No. 
017-0079-00. 

18. Attenuatar, 10;1, 50 n, GR Iype. Two required. Tek· 
tronix Part I'Jo. 017-0078·00 

19. Adapter, dual banana: plug-!o-BNC female connector. 
Genera! Radio Company Type 274-QBJ. 

20. Special ground tip. Two required. Tektronix Part No. 
206-016:3-00. (P6046 Probe standard accessory) 

21. i 2·inch ground lead equippedwilh alligator dip. 
TektroniX Part No. 175·0125-00 and 3440046-00 (p6046 Pro b.} 
standard accessory). 

22. Scre\vdriver, Phillips head, l/S inch tip. 

23. Coaxioi Cable, 18 inch, 50 n. Tektronix Pmf No. 012-
0076·00. {Arl"lplifiN For P6046 standard accessory.) 

24. Termination. 50 fl, BNe. Tektronix Part No. 011-
0049-01. {Amplifier For P6M6 standard accessory ,j 

PERFORMANCE CHECK 

NOTE 

The Oscilloscope, Type 1 AS, cmd ail test equipment 
and accessories must be within their specified ape,> 
oling limits before an effediv~ performance check 
can be performed on !he f'6046 Differential Probe. 
The Probe and! or Amplifier should be recalibraled 
if tiny of the performance requirements CClnnot be 
met. 

P6046 Probel1 AS Preliminary Procedure 
Q. Insert lhe Type 1 A5 (item 2) into the plug·in cornport· 

ment of the Type 547 Oscilloscope (item 1l-
b. Preset the equipment corltfofs 10 the following positions; 

P6046 Probe 

!nput Coupling DC 

POSITION 
VOlTS/CM 

VARIABLE 

5-2 

Type lAS 

Midrange 

20mV 

CAL 

Type 547 Oscilloscope 

TIME BASE A 

TRIGGERING 

LEVEL 
MODE 

SLOPE 

COUPLING 

SOURCE 

TIME/CM 
VARiABLE 

HORiZONTAL 

DISPLAY 

SWEEP 
MAGNIFIER 

HORIZONTAL 
POSmON 

AMPlITUDE 
CAUBRATOR 

o 
AUTO STABILiTY 

+ 
AC 
NORM 

.5 ms 

CAliBRATED 

A 

~< 1 OFF 

OFF 

c. tneroize the Oscilloscope and the test equipment which 
is to be ~sed in this procedure. Set the CRT controls tor 
optimum display. 

d. Connect the 1'6046 Probe Ampheno! connecior fo the 
Type 1 A5 DiFFERENTIAL PROBE jack" Depress the PUSH 
ON/OFF butten, lighting the Probe On lamp which is lo
cated in the burton housing. Warm up the equipmBnl for 20 
minutes before continuing. 

P6046 Probe lAmplifier For P6046 

Preliminary Procedure 

o. Check that fhe Amplifer For 1'6046 Power Suppiy Unit 
is not connected to 0 power supply. Then remove rne Power 
Supply Urd Cover and determine the voltage for which the 
transformer is wired, referring to Table 4-3 in the Maintenance 
section. If necessary, rewire the transformer and change the 
fuse and voltage tag (os outlined in the Maintenance sa,> 
lion) to conform to the voltage with which the Amplifier 
For P6046 is to be uSI;,d" Then replace the cover 011 the Power 
Suppiy Unit. 

b. Make the following equipment connections: 

Connect a 50 n tlNC termination (item 24) to the Vertical 
CH 1 INPUT connector of the Type 647A Oscilloscope (item 31. 

Connect an18 inch 50 n cable iirem 23) from !he 50 n term· 
ination to the Amp!ifier For P6046 Output connector. 

Conned the Probe Amphenol plug connedor fO the Ampli· 
fier For P6046 Amphenc! jack. 

Co gel the eCll.,lipment controls as fo!!ows, 

P6046 Probe 
inpUT Coupling DC 
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mYOlTS/DIV 20 

Type 647 A Oscilloscope 
CH I AC·GND·DC DC 

VOLTS/eM ,OP 

VARIABLE CAP 

INVERT PULL 
TRIGGER 

MODE 
HORIZ DISP 
MAG 
TRIG MODE 

TIME/eM 

VARIABLE A 

A Triggering SLOPE 
COUPLING 
SOURCE 

1182A 

In 

Norm 

CH 1 

A 
OFF 
AUTO 
,5ms 

CAUS 

+ 
AC 
INT 

llne OuiUQ$Cope'5 VOLTS/CM and VAltiAILIi C01'lffolt mllU remo!n 
at .01 oAei CAL thl'OlOglwllt the jWocedlife. AU d .. flediol'l fC"">f 
switching ~, to be petfotm:ecf at tlte Ampflfl" for P6046. 

d. Apply power to the Osdllosc9pe, Amplifier For 1'6046, 
and to the test equipment which will be used in the pro· 
cedure. Allow 20 minutes wormvp before continuing. 

1. Perform PROBE STEP ATTEN BAL 
(A TTEN SAU Adjustment 

REQUIREMENT--Tioc:e remains within 1 div of reference 
position ot any of the 1 mV through .2 V (200 mV) deflection 
factor positions. 

o. The preliminary control settings apply. 

b. With no inputs to the Probe tips and (I vertical de
flection of 20 mY selected, set the trace to groficvle vertical 
tenter, using the vertical POSITION control. 

c. Select a vertical deflection foctor of 1 mY. 

d. Adjust the PROBE STEP ATTEN BAl (ATTEN SAl) con, 
trol to return the trace to graticule vertical center. 

e. Repeat steps b, c and d until no further adjustment is 
necessary. 

2. Check Input Gate Current 

REQUIREMENT-Not more thon 0.3 nA ot 25°C; Not more 
than 2 nA ot 50°(, 

o. The preliminary control settings apply. 

b. Attach spedal gTolJnd tips (item 20) to the Probe + and 
'- Input tips, 

c. Switch to 1 mV vertkol deflection factor. 

Performonce Cbeck-P6046 Probe and Amplifier 

d. CHECK·-The -- Input gate current by observing the 
amount of instantaneous trace shift 05 the - Input ground 
tip is removed or replaced. Not more than 0.3 div;sions or 
trace shift should occur, indicating not more than 0,3 nA 
gate current. Reploce the '- Input ground fip. 

e. CHECK··-The + input gate currenl, using the same pro· 
<::ediJre with the + Input ground tip. 

3. Check Gain 

REQUIREMENT 1 mV to 20 mV/div: ::;;2% with lAS; 
S;3% wifh Amplifier For P6046 

50 mV to 200 mV!d!v: :5470 with lAS; 
with Amplifier For P6046 

Duol Mtenvoior Head :52% 
Q. The preliminary control settings apply. 

b. Switch to 20 mV vertical deflection factor. Check thot 
the special ground lip is on the - rip. 

c. Set the Standard Amplitude Calibrator (item 4) con· 
trois as follows: 

MODE 

OutPlJf Selector 

AMPLITUDE 

Square Wave 

Up 

.j VOlTS 

d. COMect the following components to the Standard 
Amplitude Calibrator right OUTPUT connector in ihe se
qvence listed: 

42·inch coaxial cable iitem 8) 

GR to BNC female adopter \item 121 

Probe tip-to-GR adapter !item 13) 

e. Conned a ground lead litem 21 l between the P6046 
ground lug and lhe Standard Amplitude Calibrator case. 

CAUTION 

Do not set the Standard Amplitude Calibrator 
AMPliTUDE to more than 20 VOLTS while it is 
conneded to the Probe. 

L Insert the P6046 + Input tip into the probe tip.to·GR 
odopler. 

g. Adiust the vertical POSmON control to obtain a cen· 
tered display, Set the Oscilloscope Triggering controls as 
necessary to obtain a free·funning sweep, resulting in two 
horizontal traces. 

h. {P6046 Probe/Type lAS only) CHECK-Gain according 
to the setups given in Tobie 5-1. Record (for later IJse) the 
exact amplitud~l obtained at 20 mV ICM. Measure between 
the trace centers to ovoid the effect of trace width. 

IMPORTANT 

The 20 mV ICM goin of the Type 1 AS must be 
accurately calibrated in response to an A or B !N· 
PUT signal before Probe goil'! can be checked. 

l. (P6046/Amplifier For P6046 only) CHECK-Gain accord· 
ing to the setups given in TobIe 5.2. Record (for loier usel 
the exact Qmplitude obtained at 20 mV IDIV. Measure be· 
tween the troce centers to ovoid the effect of trace width. 
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TABllE 5-1 

Vertical Standard I -
Defledion Amplitude I Display 

Foctor Calibrator i Amplitude j Tolerance 
';'~:::::=::":; __ -::=:=:"::=:::;':'-"::::'-~"::~H.:"':"'~ -'=-":-::::::-:;,1" :::=..::..-_-::.:-::-_ -.::::::::-:--~-1; _-.:....-.::_~:_~ -::-:.... :-_,~;:::-;::::= :' 

·-·~~V\[·-±---~+~----r---+~~ --~~.~:}~!~-i}~fl· 
!MPORTANT 

The 10 mV/div gain of the 100 MHz Oscilloscope 
must be accurately calibrated before the following 
checks me mode. 

TABLE 5-2 

i. Move the equipm(~nt from the Probe + and -- Input 
tips to Ihe Dual Atrenuator Head + ond -.-. Input tips, reo 
:;pective!y. 

k. Attm:h the Duai AHanuatar Head 10 the Probe, matching 
the detent and shoulder. 

I. Switch the Standard Amplitudt1 Calibrator AMPLITUDE 
control to 1 V. 

m. CHECK-Duc}! Attenuoior Head + Input attenuato! tlC

curacy. Switch to 20 mV vertical deflE!dion factor and check 
for a -display amplitude which is within 0.1 div of the vaille 
recorded in step h or i, as appropriate. 

. '" Remove the ground tip from the Dual Attenuotor Head 
-- Input tip. Move the adapter from the + to the "- in· 
put tip. Connect the special ground tip to the + input tip. 

o. CHECK-Dual Attenuator Head -.. Input attenuata! 
accurocy. The display amplitude should be within 0.1 div of 
the value recorded in step h Of i 0:\ appropriate. 

4. Check ATTEN DC SAt tRl0S) 

REQUIREMENT·--See graph, Fig. 1-4 for complete require. 
ments. The balance is checked here for 0 CMRR of greater 
than 800: 1 at ] kHz. 

,1. The preliminary control settings opp\y, excepl that the 
Dual AtterHiotor Head is connected to the P6046 Probe. 

b. Remove the ground tip from the Duo! Attenuator Head 
+ Input Clnd the adopter from the - Input tip. Then 
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check the PROBE STEP A TTEN SAL fA HE!'-! BAl) adjustment 
m explained in step 1 b, C, d l1nd e. 

<:. Check that the Probe ground lead remoim connected 
to the Standard Amp!itlide Calibrator then connect 
the following col11porlents to the Slondord Amplitude Cali· 
biotor's right OUTPUT jack in the sequence listed: 

42 inch coaxial cable 

Probe dtml tip-to-BNC adapter (item 14) 

Duai Attel1l1otor Head ond Probe assembly 

d. Set the Standard Amp!ilude Calibrator controls as 
follows; 

AMPlITUDE 

MODE 

Output Selector 

50 VOLTS 

Square Wave 

Up 

e. Select a 1 mV vertical defledion fodor; then adjust the 
vertiwl POSITION control and the O;.cilioscope triggering 
controls for 0 centered "toble display as in Fig. 5-1. 

Fig. S·L AtlenUCllor OC balance wl:lV!lfDrm, slep 4. Sweap rate 0.5 
I>1s/div; defll,c!io" factor 10 mV/di .... 

f. CHECK--Attenuator DC balonce. 6 divisions or less 
disp!ay amplitude should exist between the trailing edges 
of the square waves as indicated in Fig. 5·1. .< 

g. Set the SrMdard Amplitude Calibrator AMPLITUDE to 
1 V. 

h. Switch to Q 20 mV vertical deflection foctor rmc reo 
move the Probe dual tip-io·BNC adapter from the Dual 
Attenuotor H<::od. 

5, Check Dual Attenuotor Head AC 
Compensation 

REQUfREMENT--Optimum sqvareneS5 with 2°,{, or less 
aberration. 

Ci. Preli.-ninory control seHi!1gs apply, except that the Duo! 
Atrentlcior Head is connected to the Probe. 

b. Connect a special ground tip tc the ~ tip ':.>f lne Dual 
Attenuotor Head. 



c. Check that lhe Standard Amplitude Calibrator t:ontrols 
set as follows, 

AMPllTUDE 
MODE 

Output Selector 

i V 
Square Wove 

Up 

d. Check that 20 mV vertical deflection factor is selected, 
ond thot the ground lead remains connected between the 
Probe ground lug ond the Standard Amptitude Calibrator 
cho$sis. 

e. Connect the foliowing to the Standard Amplitude Col-
ibrator right OUTPUT connector in the sequence given! 

42-inch coaxial coble 

GR-to·BNC female adapter 

Probe Hp·lo-GR adopter 

Dual Attenuate!" Head + Input tip 

f. Adiust the Oscil!oscope triggering controls and the ver· 
tical POSITION control to obtain 0 stobie, centered 5 div 
squore-wave d!splay. 

g. CHECK·-·Atterwotor + lnput AC compensation. Ob· 
serve the upper left hand comer of the square waves for 
optimum squarene$S with ::': O. f citv or less aberration. See 
rig. 5-2. 

Fig. 5·2. Waveform for DlJol Attel'lumor H{>cd + Input tip At com
pon,oliol'l, step S. Sweep rute 0.5 frI$!d!v; deflecllon fador 0.2 
V! div (including Ouol Altel'll/utor hood l. 

h. Remove the ground tip from the -. Input tip. Move 
the adapter from the + Input tip to the - Input tip. Con· 
nect {I special ground tiP to the + lnput tip. 

i. CHECK--Attenvolor .- Input AC compensation. Ob· 
ser{e the lower left comer of the square waves for oplimum 
squareness; ±O.1 div or tess aberration. 

i. Remove the adapter from the Dua! Attenuotor l-lead. 
Disconnect the coaxiai coble and the ground lead from Ihe 
Standard Amplitude Calibrator. Use of the Standard Ampli. 
tude Calibrator has been completed. 

,4"-\6. Check DC Shift Due to Overdrive; 
. Check Overdrive Recovery Time 

REQUIREMENT-···DC shift ::;: 1.5% of inpul signol. Over· 

Performance Check-P6046 Probe and Amplifier 

drive Recovery Time: :::;; 1 0 mV within i 50 ns with Type 1 AS; 
'::;;10mV within 100 os with Amplifier for P6046. 

o. The preliminary control settings apply except that Ihe 
Dua! AttenlJotor Head is conneded to the Probe. 

b. Move the special ground tip from the + input tip to the 
- Input tip; then connect a ground lead from the P6046 
ground lug to the chassis of the Type 106 Square Wove 
Generator (ilem 5). 

CAUTION 
Never connect the HI AMPLITUDE OUTPUT to the 
1>6046 Probe without using 0 50 n termination. 
Changing the HI AMPLITUDE/fAST RISE switch 
position generates transients which, if unterminated, 
exceed the Probe's maximum inpUT voltagE!. 

c. Switch to 100 mV vertical deflection factor. 

d, Set fhe oscilloscope TlME/CM control to .1 { .. SEC and 
the TRIGGERING SOURCE to EXT; check that the TRIGGER· 
ING SLOPE is af +. 

e. Switch the Squore Wove Generafor HI AMPliTUDE! 
FAST RISE switch to HI AMPLITUDE and set the AMPlITUDE 
control fvliy counterclockwise. Check thar Ina REPETITION 
RATE RANGE is set to 100 kHz, and that the MUlTIPUER 
control is ot 1. 

f. Conned the 42 inch coaxial coble from the Squore 
Wave Generator TRIGGER OUTPUT connector to the oscillo
scope Trigger INPUT COI1l1€ctor. 

g. Connect equipment to the Squore Wave Generator H! 
AMPliTUDE OUTPUT connecter in the sequence given, 

GR 2X attenuotor (item 16) 

GR 90~ elbow (item 10) {optional) 

5 ns GR coble (item 9) 

GR-to-BNC female adapter 

GR·to·BNC 50 n termination (item 5) 

Probe tip·to·GR adapter 

Duol Attenuotor Head + Input tip 

h. Adiu;t the Square Wave Generator AMPLITUDE control 
to provide a 5 division square wave. Adiust the Oscilloscope 
TRIGGERING LEVEL as necessary to obtain Q stobie display. 
Using the horizontal position controls, set the leading edge 
of rhe square wave to start exoctly 2 divisions from the first 
vertical graticule line as shown in Fig. 5-3{A). Do not move 
the horizontal position or triggering confrols for the remainder 
of this step. 

i. Disconnect the Dual Atlenuotor Head from the Probe, 
Connect spedal ground tips '0 the Probe + and- Input 
tips. 

i. Check the PROBE STEP ATTEN HAL (ArTEN BAL) ad· 
justment {see step 1 b, c, d Clnd el 

k, Switch to 20 mV vertical deflection foetor. Using the 
vertlca! POSITION control, set the trace exactly one division 
below gfoti;:.ule vertical center. 

I. Remove the ground tip from the Probe + input tip, 
then remove Ihe Dual Attenuate. Head from Ihe cable assem
b!y. 
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... ~.- . . ----.. ~.------------. 

m. CHECK-·-DC shift due to overdrive, Connect Ihe + 
!npur tip to the Probe tip-to-GR adapter and assOd(lted 
equipment. {A special Gmund tip should remain connected 
to the - .... Input tip,l Check the posiNon of ('he top 01' the 
square wove I second offer making tht) connection. 3]5 
divisions or less trace shift should occur, for a iroce shift or 
1.5% or iess of input signal. See fig. 5-3 IS) ond (C). 

n. Switch to i 0 mV vertical def!ectlon fadoL Switch the 
Time/Div control to 1 1.'5. Using the vli1rlical POSmON wn· 
trot set the lrailing edge of the top of the square wave to 
the vertical center of the groticulc os in Fig. 5·3 (D). 
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o. (1'6046 Probe/Type 1 AS only) CHECK-Over~drive re
covery time. Swilch trl(;) Time/Div Control back to .1 ,ttS and 
check ihe vCfticai separation between the trace and the 
groHci)!e vertical center 5 divisions from rhe first vertical 
graticv!e line 1300 ns ofter shlrr of step function os shown 
in Fig. 53 E). At thor point the trace shodd be within 1 
division of graticule vertico! center, (lnd stay within ror the 
remainder of the positive exciJrsion of the square wave. 

p, (1'6046 Probe/Amplifier For P6046 only). CHECK-
Overdrive Recovery Time. Switch lhe Ti;ne/Div control back 
to .1 p.s ond check j'he vertical separation between the trace 



and grotkuie center 3 divisions frpm the first vertka! grati
evle line (100 ns after start of step function). At that point 
the trace should be within 1 div1slon of graticl.lle vertical 
center, and stay within for the remainder of the positive 
excursion of the square wave. S~ Fig. 5-3 (El. 

q. Disconnect the cable assembly from the Probe and the 
Square Wave Generafor. Disconned the external trigger
ing cable; switch the Oscilloscope Triggering SOURCE to 
In~ef!1aL 

7. Check Transient Response 

REQUIREMENT--With lAS; Transient response ~±4% 
aberrations (not exceeding 6% peak to peak) in first 70 ns; 
S :1-: 1.5"/" aberrations {not exceeding 2% peak to peakl 
thereafter. 

With AmpHfier For P6046; Transient response within the first 
701\5 as observed on a 100 MHz Oscilloscope! 

1 mVOlT5/DlV ::::; ~t:5%; :5 6% peak to peak 

2 through 200 mVOlTSjD!V ::::; ±:4%i :::;; 5,% peak to 
peak. 

Aberrations ~ +2%, {not exceeding 2% peak to peakj 
ofter 70 ns in ail swilcn positions. 

c, The preliminary control settings apply, 

b. Switch to 20 mV veitical deflection factor. Check thar 
the Osciiloscope TIME/eM control is af .i jlS. 

c. Conned the following components to the Type 106 
Square-Wove Generator FAST RISE + OUTPUT in the se
quence given: 

GR 90 0 elbow (optiona!l 

5 ns GR coble 

GR-to-BNC female adapter 

GR-to·BNC 50 n termination 

Probe tip~to·GR adapter 

d. Check that a special groond tip is connected to the 
Probe .- Input tip Clnd check that the ground lead remains 
(onnecled from the Probe ground lug to the chassis of the 
Square Wave Generator. 

e. Connect the Probe + Input tip to the probe tip.to-GR 
adapfer. 

L Set the Square Wave Generator HI! AMPLITUDE FAST 
RISE switch to FAST RISE. Adjust its + TRANSIT!ON AM· 
PLiTUDE to provide 0 4. division display. 

g. Adjust the Oscilloscope triggering and horizontol 
postion controls to position the display os shown in Fig. 
5-4. 

h. \P6046 Probe/Type lAS only): CHECK-,--Tronsient re
sponse. Optimum squareness should exist at the upper left 
corner of the square wave, wi th + 0.16 divisions or less 
aberration, not exceeding 0.24 divisions peak 10 peak, wit-hin 
the fist 70 ns; :1:: ,06 divisions or less oberration, not ex .. 
ceeding ,08 divisions peak to peak, thereafter. 

i. (p6046 Probe! Amplifier For P6046 only): CHECK
Tronsient response, Optimum sqtlorenes5 should exist at 

fig. 5-4. Transi&nt rHpol'l5& wavefoflll, st.-p 1. Swee, rGte 0.1 
ps/djy; defl..:tiol\ factor 20 mV/div. 

the vpper left corner of 0 four division square wave at each 
position or the mVOLTS/DIV switch, Aberrations within rhe 
first 70 ns should not exceed lne vaiues given in Tab!e 
5-3. Aberrations ofter the first 70 os should be within :±: 
.08 divisions, not exceeding .08 divisions peak to peak in 
ali mVOLTS/DIV switch PQsitions. 

TABLE 5.3 

mVOlTS/ I I 
DIV \ Allowable Aberrations ! Comments 

==~-':::'=="=1;c=;:;:;,,,,,,,,,'=,,,,,,,co"'=""""'-7::='''~'~'''=-''''''o~,,~:;;~=c;:,-,,,'= 
I 1 ~ :1:0.20 clivi S 0.24 div pop I Insert 0 10:1 

I 'I attermo tor in 
the signa! 

, I~ili 
'-'"---'-----T' '--::;:::'"-"-~--7-~"-~"---'-' '-, '-".--"1-"'"'-------,· 

2 ! < ... "0.16 dlv, :s;; 0.20 dIV p-p I Remove the 
through I i 10, i otlenu-

100 I ! O!Of at 10 

---.. -~- ... -.--L".-----.. ,-.-----__:_-~~~~~~~~~.--
200 ! S ±4% of observed s'gnal; ! Observe 

I ::::; 5% pop i maximum 
I . 5ignol {not 
I I exceeding .4 
j ! divisions} 

NOTE 
Table 5-3 is applicable during ambient tempera
hIres of 15 to 35°C. 4 % of the observed sig
nal must be added to the tabulated allowable 
aberrations during the first 10 os at ambient tem
peratures between 0 and 15" C and 35 to 50 0 C. 

i. Set the Oscilloscope TIME/eM control to 5 IlS, Cen
ter the horizontal position controls. 

8. Check Noise 
REQUIREMENT~P6046 Proben AS: S 200 IN, tangenti. 

ally memured; P6046 Probe I Amplifier For P6046, S 280 
p.V, tangentially measured. 

0. The preiiminory <:ontro! settings apply, except that the 
O"ciHoscope TIME/eM is at 5 p.s. 
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Performance Chedc-P6046 Probe and Amplifier 

b. Check that the Probe ground lead is connected to fhe 
Squore-Wave Genen::Sh;>r chassis, and that Q special ground 
tip is oltoci'led to the Probe - Input tip. 

c. Connect the following components to the Squon;.Wave 
Generator Fast Rise + OUTPUT in the sequence given: 

OR 90" elbow (optional) 

5 os OR cable 
.GR 5X attenuaror (item 17) 
Two GR lOX ottenuolors (item 18) 

GR-to-BNC female adapter 

GR-to··8NC 50 n termination 
Probe tip to GR adapter 
Probe + Input lip 

d. Check that the REPETITION RATE RANGE IS at 100 kHz. 

e. Select a vertical deflection factor of 1 mY. Adiust the 
Oscilloscope position controls and the Square Wave Gen
erator + Tronsistion Amplitude as necessary to obtain a cen
reted oo-screen display of approximately 1 division am
plitude. 

f. Set the TRIGGERING lEVEL for a Iriggered display and 
adilJst the CRT controls for oplimum viewing. Core should 
be used to obtain the sharpest FOCUS and ASTIGMATiSM 
odiustment 

g. Turn the TRIGGERING LEVEL control Fully clockwise. 
Two traces should appear on the CRT, caused by the upper 
and lower excursions of the square wove being presented 
en 0 free-running sweep. 

h. Decrease the + TRANSITION AMPLITUDE to a point 
where the dark line between the two traces is just ellminat· 
ed. Use Fig. 5-5 as a guide. (The desired prosentation is 
obtained when a point is reached where doubl exists as to 
whether the dark line is or is not eliminated.) 

i. Remove the two lOX ottenuators from the signal paih. 
Switch to 10m V v,~rtica! deflection foctor. Two traces wi!! 
again appear. (This increases trace separation by CI foe!or 
of ! 0, allowing mt1fe accurate measurement) 

j. CHECK--Noise. Measure the vertical separatlon be· 
tween trace centers. DiVide by 100. The result should be as 
follows: 

P6046 Probe IT ype 1 AS: s;: 200 p.Y 

1'6046 Probe I Amplifier For P6046: S 280 /J.V 

NOTE 

The relationship between different measurement 
units of nolse is as follows: 

% Tangential ;::;;; ~~r ;::::: RMS 

k. Disconnect the 5 ns GR coble and the accessories from 
the Probe and the Sqvare:#ave GeneratoL Use of the 
Square-Wave Generator has been completed. 

9. Check Bandwidth 

REQUIREMENT--With Type lAS, 20mV/div vertical de
flection factor; $3 dB ottenuation at 45 MHz. 
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Fig. $-5. No!se .... a"~f"'rm, slep s. '5WI!"P role 11 la/d!,,; d .. f!edi<>1'1 
ftl(j<>, 1 mV j div. 

With Amplifier For P6046: dB attenuation at 100 MHz. 

0. The preliminary control setrlngs apply. 

b. Set rhe ver+ical defiection fC1cTcr control to 20 mV. 

c Set the Oscilloscope Time/Div to .5 ms and the Hori. 
zontal Position controls to mid-position. 

d. (1'6046 Probe/Type 1 AS onty) 

!1l Connect the following equipmenl fo the OUTPUT 
connector of the Type 191 Constcmt Amplitude Signa! Gen
erator (item 6) in the sequence given: 

90" elbow (optional) 

5 ns GR cable 

GR-to-BNC female adapter 

GR-to-BNC 50 n termination 

Probe tip-lo-GR adapter 

(2) Connect 0 ground lead from the Probe ground 
10 the Constanr Amplitude Signol Generator Chassis. Con
ned the prcb"J -+ Input tip 10 the odapler on the cable ossem
bly. (A special ground tip should remain on the .-. InptiT tip.l 

(3) CHECK--Probe/Type lA5 Bandwidth. Set the Con
stant Amplitude Signal Generator Frequency to 50 kHz 
ONLY; adiust its Amplitude controls to provide exactly 4 
divisions of display. Adjust the Vertical POSITiON control as 
necessary to center the display. Switch the Generator ire·· 
quency to 45 MHz and check for 2.13 divisions or more arnpli-

indicating 45 MHz or greater bandwidth. 
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f;. Wrobel Amplifier For 1'6046 only) 

(1) Disconnect the 18 inch cooxial coble and 50 n BNC 
termination from the Oscilloscope Vertical INPUT connector. 
Connect the GR-to-BNC 50 n termination directly to the 
Oscilloscope VertIcal Inpu~ connector. Then connect the 5 ns 
OR cable bel ween the Constant Amplitude Signal Gener
ator and the GR,to·BNC 50 n termination. 

{21 V.,/ith Ihe Osci!l<,scope VOL TS/CM control set ot 
10 mV and the Constont Amplitude Signal Generator set 
for (J 50 kHz: ONLY outp,lt, adiu1t the Generator AmplitudE" 
controls until the Oscilloscope display is exactly 4 divisions, 
Switch the Generator frequency to 100 MHz and record the 
number of divisions of 100 MHz display amplitude. 

PJ Discol1ned the 5 n5 GR cable and the 50 n termin· 
ation from the Oscilloscope Vertical iNPUT, 

f41 Reconnect the ,Amplifier Ouiput connector to the Oscil
loscope via the 18 inch coaxial coble and 50 n BNC termi
nation. Connect the following components 10 ihe Ccnstanl 
Amplitude Signa! Generalor in the sequence given: 

90" elbow (oplional) 

511$ GR coble 

GR to BNCfemole adopter 

GR to BNC 50 n lerminotion 

Probe lip to GR adopter 

Probe +, Input tip 

(5) CHECK--Probe!Amp!ifier Ban d wid I h at each 
mVOLTS/DIV position of the Amplifier using the following 
procedure; 

IOJ Switch the Generator frequency to 50 kHz ONLY, 

(bj Adjust ihe Generator ouput for 0 4 division display 
ot the selected mVOLTS/IDIV position. (A 10>< GR olten
wator must be inserted between the Generotor and its 50 f.l 
termination fo reduce the signal input for the 1 and 2 
mVOLTS/DIV positions.) 

{c) Switch the Generotor frequency to 100 MHz, 

{dl Divide the display amplitude by the display ompli
tude recorded in step (2j. The result should be 0.7 or more 
for 30% or less voltage attenuation, indicating 0 bandwidth 
of 100 MHz or more, 

NOTE 

There is a direct relationship between bandwidth 
and risetime expressed as approximately: 

Tr \,us! X SW {MHz) ;:::;; 0.35 
Bandwidths of 45 and 100 MHz fherefore indicate 
rise-times of approximately 7.8 and 3.5 ns respec
tively. 

10. Check Common-Mode Reiedion 

REQUIREMENT-See Groph, Fig, 1·2, for complete re
qvirements, The following values are checked here: 

Performance Check-P6046 Probe and Amplifier 

c, The preliminary control settings apply. 

b. Connect the following components to the Type 19'1 
Constant Amplitude Signor Genemtor OUTPUT connector 
in !he sequence listed; 

GR 90 Q elbow (optional) 

5 ns GR coble 
GR-to·BNC 5D n term;!1Cltlon 

Probe dual to ENe adapter 

c, Set the Constant Amplitude Signa! Generator controls 
os foliows, providing a 5-V peak to peak output: 

FREQUENCY RANGE 
AMPLITUDE 
VARIABLE 

AMPliTUDE RANGE 

50 kHz only 

50 
CAL 

SSV 

d, COMec! a sp()c!oi ground lip to the -+- Input tip and 
check the PROBE STEP A HEN SAL IA HEN BALI acijustmeni 
(~tep 1 b, c. d and el. 

e, Remove the special ground tips from the + and 
Input tips; check rhat the Probe ground lead remains CO:1-

nec!ed 10 the Constant Amplitude Signal Generator ChOSS15, 

f. Connect the Probe lios to the Probe duo! iip-to·BNC 
adapi'er. 

g, Switch the vertkal deflection factor control to 1 mY. 

h. CHECK-,50 kHz CMRR. 05 diVISion or less disploy 
amplitude should exist, indicot'f'lg 10,000; I or greater CMRR. 

NOTE 

CMRR measurements can IJsuolly be made with u 
free-running sweep by measuring fotal display 
amplitude. However, a more accurate evaluation 
of CMRR can be made by measuring the peak-Io
valley omplifude of Q triggered display, a!!owing 
for lrace width. The TlME/CM control must be 
reset according to the frequency being observed. 
See fig. 5-0. This method of determining display 
amplitude should always be used when CMRR ad
iustment results (free-running) appear marginal. 

;, CHECK--AC-coopiecl CMRR. With 0 1 mV vertical de
Hection faCTor selected, switch the P6046 input COlipiing 
switch 10 AC and check for 0.5 division or less display ampl!" 
lucie, indicating 10,000,1 or greeter CMRR. 

j, Switch the Probe [nput Coupling switch back to DC. 

k. CHECK--·l MHz CMRR. Set the Constant Amplitude 
Signal Generator frequency to 1 MHz: ond check for 1 d;v 
or less display ompi,tvde, indicoting 5000:1 or greater CMRR, 

I. Switch the Constant Amplitude Signai Generator AMPLI-
TUDE control to 20 to provide a 2·V peak-to, peak output. 
Set its frequency to 50 MHz, 
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Fig, 5-6, 'l'tiggl'r<i!d eMit!!. Wa"l>fQfll'l, step 1 I), Sweep 1'Oj" elI>P"IU.!' 
em upon ""!IY,m<.y; defl"d;,,,, factQr 1 mV/dl". 

m. CHECK·--High frequency CMRR. Check for 2 divisions 
or !es$ display amplitude, indicoling 1000: 1 or greoter CMRR. 

'I. Discorned ihe cable assembly from the Probe and from 
the Constant Amplitude Si~jrlOl Genccofof. Disconnect rhe 
Probe iead fromlh, Consion! Amplitude Signe;! Gen· 
eroior. Use of the Com.lcmr Amplit~lde Signal Generalor 
has been compieted. 

0, Connect a special tFOund 10 the Probe .~~ Input tip; 
r.onned 0 ground lead from the Probe ground lug if) the 
Low Frequency Sine-Wave Generator' 7), 

p. Switch to :)00 rnV vertical defiedion fador. Sef the 
Oscilloscope Time/Div conrrci to 2 ms. 

fl. Set the low Frequency Sine VVovc Generotor output 
omp!ltc:de to minimum, and Its frecwency to 100 Hz. 

r. Conned the following components to the low freq\!ency 
Sine-VI/ave Generator in the sequence given: 

D'Jai banana plug-to-ENC female connector 

42-inch coaxial cabie 

GR·to-BNC femaie adopter 

t3R 5 >< aHenuator 

Probe lip-to,GR adapter 

Probe -+ Input tip 

5. lncreosf: the 100 Hz signoi amplitude end se! the Osci!-
iO$cope controis 10 a stable 5 division 

t Verify the 100 Hz fr~,qut'mcy agair,st the Oscino-
scope f!rne b0se (2 cydes per 10 

u, Switch the Oscilloscope TIME/CM to J s. 

v. Disconnec! the Prohe tlp-lo·GR t1dapter from the Probe 
end remove the special ground tip from the -- Input lip, 

\Y. Reploce the Probe tip·fO·GR adopter with 0 GR-to·BNC 
ffilJle adopter {item 111 and the probe duol tip-to.BNC 
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adapter. Then connect the coble ossemb!y to Ille Probe 
via the duo! tip adopter. 

x, Swih::h the vertiCClI deHection factor conl-roi to 1 rnV 
and the Probe ACDe input Coupling switch 10 AC 

y, CHECK,""i 00 Hz CMRR. 3 divisions or iess displCiy 
amplitude should exist for 200,1 or greoter CMRR. 

z, Disconnect the probe duo! !ip.to·BNC ado pte!' from the 
probe, 

11. Check AC-Coupled Low frequency 
Response 

REQUIREMENT~~3 dB or less attenuation at 20 Hz. 

CL The preliminary equipment settin~js apply, 

b. Reduce the low Frequency Sine-Wave Generator ampli
lude output 10 minimum. 

" Sej' rne vertical defiection foctor control TO 20 mV. 

d. Connect 0 special ground tip to lhe Probe-· tip. 
Set the Probe Input Coupling switch to DC. 

e. Check that fhe ground lead remains connected between 
Hw Probe ground lug and ihe low Frequency Sine·V'/ove 
Generator chassis; then connect lhe following eq!)ipment io 
the Generator ourput connector in the sequence 

Banana jock.to·BNC adapter 

42 inch coaxial cable 

GR-to-BNC ierna~e adopter 

GR 10 >< attenuata; 

Probe tip-to·GR adapter 

Probe -+ Inpur tip 

j Set the Generator for a 20 Hz, 80 mV (4 division) out
put. [Confirm the frequency by comparing it agoist the Oscil
!oscope time base. 1 cycle/diviSion should Qppear ot 50 
ms/CM.) 

g. Check AC-coIJpled low freq!Jency response. Set the 
Probe Input Coupling switch to AC and check for 2,8 divi
sions or more display amplitude, indicating 3 d8 or less 
ACcoupled attenuation at 20 Hz. 

NOTE 

This theck, combined with the AC-coupled com
mon .. mode check (sfep 10 l, verifies the AC-coupled 
low·frequency -3 dB limit for both the + and 
- inputs, 

h_ Switch the Probe Input Coupling Control to DC, and 
disconnect the equipment The Performance Check has been 
cornpleted. 
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P6046 Probe and Amplifier 

SECTION 6 
CALIBRATION 

Change information, if any, affecting this section will be found at the 
rear of the manual. 

Introduction 

The P6046 Differential Probe and Amplifer For P6046 
should be calibrated whenever ooerotion or the Performance 
Check indicates thnt they are ndt operoting within specified 
capabilities. Calibration should be preceded by cleaning 
and inspection as outlirH:''Cl in the Maintenance ~ction. 

If the Probe is to used with a Type 1 AS, it must be cali
brated with a Type 1 AS unit. The Amplifier For P6046 can 
then be calibrated fO the Probe. This permits use of the 
Probe interchangeably with Type 1 AS ond Ampiifier For 
P6046 units. 

The P6046 Probe Clnd Amplifier For 1'6046 can also be 
calibrated to each other, independent or (] Type i AS unit. 
They wi!f then operate within specification when used os a 
set but wi!! no!' provide specified results when used with a 
Type 1 AS, other Probes, or other Amplifier For 1'6046 units. 

Tobie 6-\ lists the calibration steps that must be performed 
to satisfy different operating requirements. 

A calibration record and index is contained at the beginning 
of the calibration procedure. It refers to each step by number 
and gives the nome and a brief description of the check or 
adjustment performed. It is suggested that the calibration 
record and index be duplicated for check-off and record 
purposes. 

Malfunctions 

Any repairs require thot a complefe calibration procedure 
be performed. Any malfunctions discovered during calibration 
should be corrected at the time they are located. The cali
bration procedure should then be performed from the begin
ning. 

Procedure Format 

The basic control sellings are listed in the preliminary 
procedure (slep 1) and apply to every step in rhe procedure. 
Deviations are specified in each step as required. Setup 
pictures, adustment locations, and waveform photographs 
occompony the procedure where appropriate. 

The adjustment seqoence is designed to permit a complete 
calibration with (1 minimum of setups and interaction. 

Those steps containing odustmenis ore identified by the 
symbo! 0 appearing on the right margin of the coiumn. AD
JUST indicates the point within the fwmbered steps at which 
the actual adjustment is performed. "CHECK" identifies 
either a pre-adjustment check or a check of a non-adjustable 
parameter. Specific equipment control names ore written in 
capital letters for easy recognition. 

The term "division" lor clivj refers to maior graticule 
divisions, Smaller increments are expressed as decimal ports 
of divisions. 

TABLE 6~1 
Calibration Procedure Qnd Equipment Guide 

Operating I Calibration I Calibration Procedure II' Equipment : 
Requirement j Requirement I to be Performed Required L Comment 

::::c.-=cc.=o"c,.=c:--"--,~o=",,,:c_~"_L='::'="=OC=""":==:::'-;"_7C.:::"=Tc"'-'::----:=-O":::=--:-.:::::~:c:---=.=:=-=:::-O:=::=-':--=I.::-":=::"'--~=-=::==c-=- __ ... :-::-:=:cc::c=cc. -:=~=,,-=. 

Probe to be used with ! Calibrate Probe to a i 1'6046 Probe Calibration Procedure, lIems 1, 2 and 4 I This is the recom-
Type lAS uniTS, or in- ! COlibrated Type lAS! using tn!: Probe-Type iA5 Pre- through 25 ! mended procedure. 

~;~:o~~~a~~ ~j;!i~ ~c-oTn;-r-~t-e-Ampmfe;-I'~~~ffi:r~~;~!~~646--COiil;rotTo-;i-!i;~lS-3-tli~oVflh--6~'i ~r;~~m.;~t::~h~~~:~ 
fler For P6046 umts I For .P6046 to a cali- Procedure i 8 through 13; 15, 1 obly with Type lAS 

broted 1>6046 Probe ! j 18, 20, 21. 26,! and Am~!ifier For 

·~~~~·~1~~~t~~~j.~~~~~-
as (l seli Probe and independent of the For P6046 Preliminary Procedure! i 
Amplifier wi!! not be Type 1 AS and additional steps as indicated I i 
interchanged with oth" ! I I i. 

er 1'6046 Probes, Am- i i 
plifier For P6046 units; I I I! 
or used with Type!! I i 
1 AS units 1 1 I! 
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Colibraficm---P6046 Probe ond Amp!ifier 

tv\OSf ad;u$ttnen~;; hnve been o\j~-~!ned vvi'rh refe:n::nce t'J 

tip. Adju$trl'1Cf~t$ 
tip are if due (:of';$\Je(o~icn rs 
;ty in applicat!(Jr' and \vaveforrr! ob:;-:;rvation. 

Portial Calibration Procedure 

Each STf P in the f~rocB·dLin:~ is bur \s 
upon the 

their :!rf'iits. In oddir~cn" 0:1 

qualities 'Nhich orc chcc.kc·d 
Pwri:) I calibfDt!o;1 procc-

CHECKS orD made. 

Common Reference (Ground) 

tedure. ft can be el<minaied only if 0 cornnlon ground 
exists between ail v>£~d. 

CAunON 

The Probe tips often come in contoct with equipment 
ground during inserrion into test lacks, A common 
gwund between the Probe and equipment being 
!esled must tnerefore exist before the Probe is COil

nected to the equipment to insure t1gainst Probe 
damage due to loop wrrer'it$. 

CALIBRATION EQUIPMENT 
ACCESSORIES AND TOOLS 

The eq\!ipmerr conio;"eo in !he following lis~ ,$ r"quired 
fo, cc:iibrating the P6046 D;ffercniilli Probe, Duai AHenl'f~lo; 
Head {mel AmpEfier For P6046, TekTronix part nlimber;; are 
Induced fer crderlng purposes. Herr~s v..,hirh occompany ~he 
Probe Or AI1~plif;er me identified as SfCl'ldord /\ccE'ssor:es. 
The GR 90 C e;oo\,\/ is an optiono1 ih::rn, tJSRd for CO 11-
venient posi';on''1g of rhe lesr tables. Hems om ili\!str(Jted ;rl 
Fig. 6-1 end 6-2 except \tv'he(~~ noted ctnervvisc. 

All equipment m\Js~ be opefOTinu within iis 
Sub$tirutlon~~ con be used in monl'- i!1stono.3s, that 
the sttb$ti~ute :meef"$ or €xc.eeds the pedonnonce 
of the equipment listed, 

Required Equipment (See Table 6-1 and 
Figs. 6-1 and 6··2,) 

1. Osciiloo,:ope, Tchonix Type .54.1, 547 or 556; 
580·Se! les equipped with c 1}'pe m A Plug·in 
Adoptef can be used if ihe 5 en; pClnJrT'etc/!: ore modified 
to 4 cm throughovf i·he A Type 547 JS v~cd in 
thl~ procedure. 

2, Tektronix Type 1A5 Differentia! knpilfier unit, 

3. Oscilloscope ! 00 M'-lz Ekmdv,idth, lO mV deflection 
focto!", f<ecornri1ended ~y'pe:i ore T(-:ktrQn!x Type 454 Of Tek
tr0nix Type 647 A with Type 10A2.A and 11 B2A 
P;ug.ln units, The Type (,4?A appears :n 'h:= accompanying 
iilu;;iratiofl:;. 

4, Standard Amplitude calibrator. Ampiltude accuracy 
within 0.25%; sig!l<l! amplitude 50 V and l'l mV through 1 V 
in '1·2-5 steps; kHz ~qU<1re wave output, Tektronix Stand
ard Amplitude Calibrator, (Pan No, 067-0502-01) recom 
mended. 

<; £lenerotor. Froq\!ercy ~.~ 1 GO kHz:; Hi9" 
Ampl!i'udc outout of 5 V ;'lto 50 C1; fosl Rise Qvto'JT variable 
from 45 r.'1V t~ 100 mV into 50 f2, with '1 nonose~ond or less 
risetirne, Tektronix Typo 106 Square,'Wave Gr~neraior rccclYl
t~ended. 

6. Comlcn! omp!i'ude sit1e wave generator. reo 
qu'iremcnis to peak) into (1 50 D load: 80 mV at 50 kHz 
and 45 MHz; 5 V at 50 kHz end 1 MHz; 1 V and 2 V a~ 50 
kHz and 18. 42 and SO MHz. Tektronix Type 191 Canolant 

Signal Generotor recommended. 

7, tow frequency sine wove gNlerofOf. Output 
menf5: 80 mil peok to peak oj 20 Hz. Geneml Radio 
!ctor Type 13lO-A used in this procedure. 

8. Ddferentio! Voltrnerer and rest leads. 
v. Accuracy 0.1 % fiuke ti,cdei 825A used i" 

a !o 100 
pfoc:edurey 

9. Coo.>(iol cable. 42 inch, 50 n; equipped with BNCrnaie 
connectors, Tektronix Part No, 012·0057·01. 

10. Cab";, type RG8/213, GR cor.ncctors; 5 ns daley; 
(5 '1S GR cablE) Tektro;)ix Par· No, 017-0502·00, 

li. GR 90" elbow, Tektronix Pari I'h 017·0070-00. 
tiona!.) 

12, Adapter, GR-to-BNC femoie. Tektroni:, Part hio. 017-
0063-00. 

13. ?wbc tip·to·GR 
0076-00. 

Tektronix Part No. 017-

1,4, Probe th.Jol 1"ip-to~BNC adapter. TeKtronix Port Nt'), 

067·0562-00. 

15. T erminot\on, son, GR,to-BNC Tektronix Pon No. 
017-0083,00. 

16 Atlerwotor, 2:1, son, GR lype, Tcki'ronix Port No. 
017-0080-00. 

17, Attenuoior, 5:1. 50n, GR typo, Tek'fonix Port No, 
en 7·0()79 00. 

18. Aftenuoror, 10:1, 50 n, GR type, T'wo :eqvired. Teb 
rronix Part No. 0I7·007B,00. 

19. Adopter, duol bonarl() plug·to,3NC fernole connector. 
General Radio Company Type 274·QBJ. 

20, Special ground tip. Two required, Tektronix Part No, 
206-0163·00. {P6046 Probe ,tandard accessory!. 
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21. 12 inch ground lead equipped with alligator dip, 
Tek!ronix Port No 175~0l2500 and 344-0046-00. {?6046 
Probe stondard Qcces$oJryl. 

22, Calibration Shield. Tektronix Part No. ()67-05&3~()O. 

21 Aligning rod, ;'/n inch standard screw-
driver T ektrorllx Po't No. 003-0301 ·00. 

24. Scre.vdriver, phillip$.i-mad; 

25, Screwdriver, iewelers; 
$hO\,vn.) 

inch tip. (~,jl'>t shown). 

inch standard tip. {Nol 

26. Termination, BNC, 50 n. Tfrktronix Part No. 011· 
0049·0'1. Arnplifier For 1'6046 standard accessory, 

27. Coble,. 18 inch, SO n, Tektronix Part No. 012·0076·00. 
Am pH Her For P6046 stcmamd oc(e~sory. 

28. Resistor; 10 0, lJ" W, Lends should be cut so that over
all length IS % inches. 

29, A!ignmenj tool, plo5!ic handle ana f<':o;ssed metal 
tip ins-err, Tektronix Part No, 003·0307-00 vdh Tektronix 
Port No. 003·0334··(){j insert, 

P6046 PROBE 
CALIBRATiON RECORD 

AND INDEX 
The title (lnd p"rformonce reqUirement of each calibration 

step is listed here. This record and index can be 
llsed as iJ calibratic);1 c'teck·off list, a record (If cCJiibrorion, 
Q page index if.>r the caHbrQtl::m procedure itself, or ;t ::an be 
used as a short-form co!ibra:ion procedul e for m:.perienced 

It is recommendedlhar dupiicate copies be 
rept:'ated check~off and record usage. 

RE:V. 8, JUNE, 1977 

Caiibration-P6046 Probe and Amplifier 

P6046 Pr(lb~ 

Calibrated with (Type lAS) (Amplifier For P6046) 

Calibrafion Dote. ~ 

Preliminary Procedure 

AdiU$t DRAiN VOLTS (R125) 

H)'5 .:,t: 0.25 V DC ar C209 

2. Adjust GAH'~ SW!TCHlr.IG BAL (1<235) 

6·7 

Page 6-7 

AdiiJst for centered tmce at 1 mY Idlv after PROBE 
STEP A HEN SAL (A ITEN BALi has been tJdjusJ'(:,d. 

3 Adil.i5t ;0>< HEAD DC ATTEN OJ\. BAl 
lRl 

Page 6·8 

Adjust ot 1 mV /d;v for minimum (2.5 div or le,s) dis
play ampiitude between trading edges of 50 V - 1 kHz 
sq\.'1He wove appiiNi c.ommon-mode to Dual Attenuo
ter Head inputs. 

o 4. Adiust .>':1 GAIN (R15S1 Check Ylj10 
Goir and Duo! Atlenuator Head --t-

With Type lAS. 

!'oge 6·9 
lnpur Goin 

Adivst Of 20 mV Idiv for exactly' 5 div ampiltude 
V·l kHz square wav,,,!; check (ll' 200 mY tor 

2'JL or better accufm;}' of :5 div squme wave; check 
at 20 mV /div for 2% or better accuracy of 5 el,,,, 
square V,'(lYe opplied to Duo' ,AJtenuotor Heed + 
bpvt. 
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With Amplifier For P6046: 

Adjust at 5 mV IDIV for exactly 4 div amplitude 
(20 mV-l kHz square wove!; check at aU other posi
tions for 3% or better accuracy; check at 20 mV / 
DIV for 2% or better accuracy of 5 div sqoore~ 
wove applied fO Duol Attenuoter Head + Input. 

[] $, Check Input Gate Curret1t Page 6-10 

Check for 0.3 div or less trace shiff at 1 mV/div CIS 

special ground tip is removed or replaced, (+ and 
--1 

[J 6. Adi'Jsr T mnsient Response (055) Poge 6·10 

With Type 1 AS: 

Adjust at 20mV/CM for ,+, and -O.i6div or less 
aberration, not to exceed 0.24 div peak to peak, 
using a 4 division -·100 kHz Fast Rise signal from 
Square-VI/ave Generator. 

With Amplifier For P6046 

Preset Amplifier's C454D to mid"position; adiust 
Probe's C155 ot 5 mV JDIY for 0.16 div or less 
aberration, not to exceed 0.24 div peak to peak, 
of a 4 division signal. Then adjust or check Ampif
fier for P6046 for the respollse indicated ot each 
deflection foetor as follows" using (I 4 division 
signa!: 

lAdjV$! at 1 mV/mV, Readiud at 2 ""VIDIV if n&ceS$(lry; then re· 
aciil.'d C4S4A at 1 mV/DIV. Repeat 1:1$ necessary. 

o 7. Check Noise 

With lAS: 

Page 6-12 

200 p.V or less tcmgeni"iol noise at 1 mV ICM 

With Amplifier For P6046, 

280".V or less tangential noise at 1 mV iDlY 

[J 8. Check DC Shift Due To Over-Drive; Check Page 6-13 
O¥"er·Drive Recovery Timf; 
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Check ot 20 mY /div for 3.75 div or less DC shift due 
to overdrive 1 second after application of a 5 V . 10J 
kHz signal from $qIJore-Wave Gener'ltor. Using same 
Signed, check at 10 mV JDIV for time required for 
trace 10 recover to within 1 diVision of the shifted DC 
level. Req uirements ore as follows: With Type 1 AS 
::;300 !is; With Amplifier For P6046 ::; 100 ns, 

9. Check Bandwidth Page 6-15 

With lAS: < -adS at 45MHz with 20mV/CM 
vertical deflocrion foctor. 

With Amplifier For 1'6046: ·-3 dB ot 100 MHz ot 
ali vertical deflection fodol'S. 

o 10. Adjust Common-Mode Rejection 
(R120, Cl07, C209, C245) 

Page 6-16 

Signa! applied common-mode 10 both inputs; acljvst 
Ri20 for minimum (0.5 div or less) display amplitude 
of 5 V peak to peak-50 kHz sine wave at 1 mV Iclivi 
adjust R235 for centered display; Adivst C107 for 
equal AC and DC-coup!ed {O.S div Of less} dispklY 
amplitude of S V peak to pook-50 kHz sine wove oj 
1 mV Idlv; adjust for minimum (1 div or lessl DC
coupled display at 1 mV Idiv agoinst 1 V p'-'loic to 
peak sine wave as follows: C209 ond R209 at 21.35 
MHz, C245 and R209 at 50 MHz. 

11. Adiust Duai Attenuator Head lnput AC 
Compensation !+ COMP, - COMP) 

Page 6-17 

Adjust + COMP and - COMP ot 20 mV! div for mini
mum (OJ div or less) rounding, overshoot or tilt of 
1 V . 1 kHz square wave applied to Duo! Attenuotof 
Head + Input tip and -- Input tip. 

o 12. Check ACCoupled Low-frequency Page 6-18 
Response 

Check for -3 dB response aj' 20 Hz, an 80 mV 
peak to peak sine wove at 20 mV /div. 

P6046 Probe--Type 1 AS Preliminary Procedure 

o. Reploce tho upper ho!f of the P6046 Probe body with the 
calibration shield (item 22}. Follow the disassembly and 
assembly procedure given in the Maintenance secl-ion. The 
probe cannot be reliably calibrated wi!hout the shield. 

b, Insert the Type lAS (item 2) into the plug-in compart· 
ment of the Type 547 Oscilloscope (item lJ. 

c. Preset the equipment tonlro!s to the following posi
tions: 

P6046 Probe 

Input Coupling DC 

Type lAS 

POSITION Midrange 
VOlTS/CM 20mV 

VARIABLE CAL 

Type 547 

TIME BASE A 
TRIGGERING 

Oscilloscope 

LEVEl o 
MODE AUTO STABILITY 
SLOPE + 
COUPLING AC 
SOURCE NORM 



TIME/eM 
VARIABLE 

HORIZONTAL DISPLAY 
SWEEP MAGNIFIER 

HOR!ZONTAL POSiTION 
AMPLITUDE CAUBRATOR 

,5ms 

CAUBRATED 
A 
Xl OFF 

Midrange 

OFf 

d. Energize the oscilloscope and the calibration equipment 
which is to be used in this pioceclure. Set the CRT controls 
for optimum di;;ploy. 

e. CorH'lEK;j- Ihe P6046 Probe Amphenol connector to the 
Type lAS DIFFERENTIAL PROBE jack Depress the PUSH ON! 
OfF button, lighting the Probe On lamp which is located 
in the button housing. Ailcw 20 minutes warmup before con
firming. 

f. Perform the P6046 Probe Calibration Procedure, ignor
ing those steps specified for Amplifier for 1'6046. 

Probe--Amplifier for P6046 Preliminary 
Procedure 

This Preiiminory Procedure is to be accomplished only if the 
1'6046 Probe is 10 be calibrated independent of the Type lAS. 

o. Replace the uppal half of the P6046 Probe body with 
rhe calibration shield (item 22). Follow the disassembly and 
assembly procedure given in the Maintenance section. The 
probe cannot be reliably calibrated withoul" the shield. 

b. Perform steps 1, 2 and 3 of the Amplifier For P6046 
Calibration Procedure which appears ot the end of the 1'6046 
Probe Calibration Procedure. 

c. Perform the P6046 Differentia! Probe calibration pro~ 
cedlJre, omitting those steps specified ffX the Type 1 AS. The 
connections to the P6046 Probe, and the test equipment set· 
ups remain as shown in the figures, although the Amplifer For 
P6046 and the Type 647 Osciiloscope hove been substituted 
for the Type 1 AS and Type 547 Oscilloscop<&. The waveforms 
may be used for reference, but indicated values must be 
chonged as specified in the text. 

P6046 PROSE CALIBRATION PROCEDURE 

NOTE 

The Osdllos(;ope, Type I AS, all calibrating equip. 
m&l'lt and occessories must be within their specified 
operating limits before an effective calibration 
procedure can be performed on the P6046 Dif
fenentiol Probe. 

A $mall-tipped non-metallic screwdriver {aligning 
rod, item 23) must be used when performing Probe 
adjustments throughout this procedure. 

Calibration--P6046 Probe and Amplifier 

1. Adiust DRAIN VOLTS (1125) o 
(I. Equipment sehJp, adjustment !election and test point 

cite shown in FiS. 6-4. 

b. Attach the spedal ground tips {item 201 to the P6046 
Probe + and ~- InpUT tips. 

c. CHECK-Droin Voltage. Using I'be Differential V'jil· 
meter litem 8}, check for 10.5 V DC ±O.25 V at the C209 
adiusting screw with respect to the Probe ground lug. {See 
Fig. 6-4}, 

d. Adjust--DRAIN VOLTS {f025, Fig. 6·4) for ill5 V 
DC ot the 009 adjusting screw. 

e. Disconnect the Different/til Voltmeter. 

2. Adiusf GAIN SWITCHING BAl {R23S} 0 

NOTE 

Final adlustment of this control is made during the 
common-mode rejection adjustment, step} 1. 

o. The preliminary contro! settings apply. locations of 
adjustments ore shown in Fig. 6-4. 

b. Switch the vertical deHedion foctor control to .2 V 
{200mVj, 
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Calibration-P6046 Probe and Amplifier 

(. Usi ng the verticcl POSiTION 
graticu!e center. 

sot the troc;; fO 

cL Switch the vertical dBf!edion fador to 50 mY, and ad
just the PROBE STEP A HEN SAL (1 AS) or the A TIE!',l BAL 
IAmplificr For as. necessary to n"terf) !he trace 10 
groticulc center. 

e. Repeat steps b, c and d unlil no Tt;rlher odiustment is 
necessary. 

f. Switch the vcrticc! defiectiol1 f(lCtor to 1 mY, 

g, CHECK·,-TI'oce is withi!) :2 div of graticule center, 

h. ADJUST .. -GA1N SWITCHING SAL (R235. fig, 6·4) to 
position the Iroce to center. A slight amount of drift 
Cltovnd the adiusted positio'1 m'::)1 be present at 1 mV sens .. 
itivity.) 

i. REPEAT··-Steps b thwl.igh h until the troce is within 
1 div of graticule center for any of the '1 mV throi)gh .2 V 
{200 mV) deflection fadors. 

iMPORTANT 

During this coHbrotkm procedure, do r;f>f reset 
the PROBE STEP ATTEN BAl (ATTEN BAll adjust· 
ment unless directed to do 50. 

F'g. 6.5. EqlJipmel1t s!>fY!,> fer <:!tTe,wa!". DC C<llnm(HH"",t/", \>ol",,,t.,, 
,;1<" .. 3. 

Adjust Xl 0 HEAD DC ATTEN 
eM BAl (lUOS) 

o 

o. The preliminary c,':mrrol settings (lpply. Tl..) eqvipmenr 
and adjustment location appeal in Fig. 6·5. 
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b. Remoye t'le ground tips fro!"!" the Probe and attach the 
D!Jo! Atten";or,,r Heed k) the Probe, oligning the detent and 
shoukler~ 

c. Conned a ground lead (item 21) from the Probe 
ground I'Jg to the Ch(ISsis of the Standard Ampiitude Cali
brator 4).: Ihen connect the fonowing components to 
the Standard Amplitude ColihrofOf right OUTPUT iack in 
the sequence listed, 

,12 inch coo;dol cale (item 91 

Probe dual fip-fO·BNC adapter (item '!4) 

Duoi Atlenuaior Hend ClCld Probe assembly 

d, Set the Slo11dmd Amplitude Calibrator controls as fol
lows: 

AMPUTUDE 50 VOLTS 

MODE Square Wave 

Up 

e. Set the vertical deflection fador control to I mY. 

L Adiusr tho vertical POSiTtON control and the Oscillo
scope tripgering controls for a centered,. stable display os 
in Fig. 6-6. 

fig. 6·6. Atl"r1\1~lor DC: ~!lm!l'!(>rH'10d" !:wlance waveform, $llilP 3. 
SW"'"P fate O.S ms/dlvl d .. flodiQO faelor Hi mV/dill. 

g. CHECK-Attenuatar DC balance. 2.5 div or less dis
play amplitude· should ex!s! between the trailing edges of 
the square waves as indicated in fig, 6·6. 

h, ADJUST-- x: 10 HEAD DC A nE~l CM SAL (RIOS, Fig, 
for minimum display amplitude between the !railing 

edges of the square waves. See Fig. 6-6. (Ignore Ihe transients 
ill the edges of the square woves.) 25 eliv or less for 
2000,1 or CMRR. 

i. Se~ the Standard Amplitude Calibrator AMPLITUDE to 
I V; then disconnect the cabie assembly and Dual Atte!'wotor 
H'~od from the Probe. 



4, Adjust X 1 GAiN (R15Si; Check 
X 1/10 Gain and Dual Attenuator 
Head .nput Gain 

IMPORTANT 

The gain of th<s parent instrument should be check
ed (and adjus!ed if necessary} before this step IS 
performed. Check the Type 1 A5 at 20 mV /CM in 
response to (,J direct input at the A or B INPUT con· 
nector. Check the 100 MHz Osdllo5cope at 10 mV/ 
diy. 

o 

Q. The preliminary conlro! settings apply. The equipment 
selup and adiustment location appear in Fig. 6·7. 

b. Ser the vertica! deflection factor control as follows: 

lAS .- 20 mY, Amphfler For P6046 -- 5 mV 

c Connect a special ground Tip to ine Probe·- Input tip. 

d Check thor the Standard i\mplii'ude Calibrator con
troIs are sel as follows: 

For Amp!i
fier For 

, For', AS i P6046 
_~ __ ~ ••• __ ~ __ "_. _0" __ ~"_~_" _______ L __ ~_~ ______ ,_1___ •• ~ ~_ • __ ~_. __ ~_. __ 

~~-AMPIffUbt-- ... ~ .-~ -1- ·Tv6lTS---T~ib;;v-··· 
.- -~.--.--~.--.-------,- _ --~- '--~-' .. , -- ,f .• - ___ v_ ---'-'~ -- ~-----=----~-----~--

MODE : Square i Square 
! VVave i VVave 

-~·~OutP~.;t-Sej;ctor------·f --Up-~'~ ---+··Up---··_-
...... L 

e, Connect the following components to the Stondard 
Amplitude Calibrator right OUTPUT jack in the sequence 
listed: 

Calibration-P6046 Probe and Amplifier 

42 inch coaxial cabie 

ENe femoie··fo .. GR odap:er (item 12} 

Probe tip·to-GR adapter litem 13) 

f. Check that the ground lead rcmai'1s connecTed be
tween file P6046 ground h;g ond the $iondard Amplitude 
CaHbralor cose. 

g. Insert the P6046 + lopvt tip into jhe probe tip-to-GR 
odopter~ 

NOTE 

iP60<i6 Probe/Amplifier for P6046 only). If the 
AmpHfier For P6046 GAIN potentiometer has bf:en 
moved, resef ii' to its mid-position prior to perform
ing step fl. See Fig. 6-8. 

h. Adjust the vertical POSITiON controi to obloin a cen
tered ciisplay. Set the Osci!lo$cope TRiGGERING LEVEl 
fully dockwi3e to obtain a free-nmning sweep, resulting in 
two horizontal traCc~s. 

i. ADJUST-Gain (R155, Fig~ 6-71 for exactly 5 divisions 
(with the Type 1 A5l or 4 divisions (wilh the AmpliHer For 
P6046) ompiitude between centers of lhe fWO tmces, Ad, 
just the verrieol POSITION controi as necessary for cor;· 
venicnt meO$urerr.ent. 

i- Ii AS on!)') CHECK-Y 1!1 0 gain. Sei the Type \ AS 
VOLTS/CM control to .2 Vend switch the Standard Ampli· 
tude Calibrater AMPLITUDE control to 'j VOLT. Check for 
5 em ::= i mm display omplitude. 

k. IAmp!ifier For P6046 only) CHECK-· .. Probe and Amplifier 
gain response 0$ indicated in Tab!e 6 .. 2. Readjust Gain, 
Rl if necessary h':l bring on def;ection fac!ors within roler
once. 

Fig. 6-8. Amplifll>f for 1"6046 GAIN udiustM(lnl !otalic". 



CalibrCltion,--P6046 Probe Clnd Amplifier 

TABLE 6-2 

Sta~~--'------

Ampiilude i For P6046 . 
CaHbrator ! mYOtTS/D!V Tolerance 

....:.~.::...... ~7. 

L ,'v10ve the eq~'ipmenr from l'he Probe + ond 
tips to the Duol /;,HefluoTol Head + and - Inputs tips, reo 
spectively, 

m. Attach lhe Dual Attenuaror Head 10 the Probe. 

fl. Swilch the Siondcrd ,Amplitude C(]!ibrotor A!v\PUTUDE 
control kl 1 VOLT, 

o. CHECK--Duo! Attenuoror Head + attenuotar 
ao::uracy, Switch the vertica! deflection facto!" control to 
20 mV and check h:'lr 5 di .. dispiay arnpiirude, Accun:lCY 
,hol):d be \viihin ::1-:0.1 div with thi~ Type 1 or the 
Amplifier For P60461 within of the value re(orcieci in 
step Ie 

p. Disconnect the cable o~sembly and Duo! 
Heod from the Probe Disconnect the Probe 
from the Standard Calibrator 

,AttenU(lfOf 

!cod 

Input attenuato;' fJCcurocy v;iIl b\" checked Dual 
ArtenuCllor Head Cornm'')'1-t''-\ode Relection adjustment, step 
!2,} 

5. Check Input Gate Current 

0, The preliminary canril::,! s.ertings apply. 

b. AtlQch special ground 
tips; Ihen check the PROBE 
aciiustment by fE'peating steps 

to the Probe + ord input 
ArlEN BAt {ATTEN BALl 

C,. d and e, 

c. Set the vertical deHec~ion factor (ontro! to 1 mV. 

d. CHECK-The _ ... Input gote current by the 
amount of instantaneous "race shift as the, ~ Input ground 
tip is removed cr replaced. At 25°C a maximum of 0.3 div 
trace shift should occur" 03 nA or less gale current. 
Replace rhe -- Input ground tip. 

e. CHECK--The + !npIJt gCl!e currenl 
procedure with the + Input ground 

the sarne 

6. AdJust Transient Response (C 155) 

a. The preiiminary coMro! 3eHings apply. The 
setup and adjustme"t locatio;, appear in fig. 6-9, 
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o 

b, .5<;j Ihe vertical th'lfier.tion fador acc(>fding to the equip. 
ment being used, as follows: 

20 rnV 

For P6046 5 rnV 

c. Set the contro! to ~ 1 l}S. in~ 
creese CRT bii~1htrH;~S$ o:s ne{:eS~(lfy for op:imum vie\ving. 

d. Co"meet the fo!lowing 
Squore·'No'ie Generator 
the SeqTJefiCe given: 

components to Ihe Type 106 
5) FAST RISE + OUTPUT in 

GR 90" dbow (item 11) [optional) 

IOJ GR AttenlJotor {iiem 18) {Ampiif;er For P6046 only) 

5 i1\; GR (oblo (i1em 10) 

GR-to-BNC female ada pte' 

GR.·to-flNC 50 n termination lSi 

Probe tip-to·GR adapter 

8, CheCK that 0 spcdal ground tip is connected to fhe 
Probe .-- connect Q groc;nd lead frl)rrI lhe Probe 
ground !ug to the chassis of the Square. Wave Gf.!nerotor, 

f. Conned the Prob", + jnp\J~ tip to lhe probe Hp·to-GR 
and cable assembly, 

HI AMPlITUDE/FAST 
RISE 

REPETITlOt',l RATE 
RANGE 

MUtTlPUER 

Generator controls os follows; 

FAST RISE 

100 kHz 



ii, Adjust the Square-Wave Generalor 
AMPLITUDE to provide a 4 div display. 

TRANSITION 

i. Adjust the Oscillncope triggering and horizontal posi' 
lien controls to center the display as shown in Fig. 6· 10. 

fig. 6,.10. ir(uulenT r&SPQl'\~'" wavefo.m, step 6. Sweep rate 0.1 
ItS/d,,,; defledioli fattor 20 mV/dJv. 

j. C H E ( K ..... Transient response. Optirmom ,qlJoreness 
should exist at the upper leeading corner of the squore "'love, 
""it!! + or -, 0.16 or less aberration, not to exceed 0.24 cliv 
peak to peak with a Type 1 AS, or 0.20 div peak to peak 
with em Amplifier For P6046, within the first 70 ns; .:'::.0.06 
div wiih a Type 1 AS or :::::::0.08 div 'with on Amplifier For 
P6046 (not exceeding 0<08 div peak to peak) thereafter. 

k. {Amplifier For P6046 only.} if (454D in the Amp!ifier 
For P6046 hos been moved, reset it to mid·position prior 
to .';ldusting the Probe ifOflsient response. Observe the lead
in~j edge of the square wave while adustin9 (454D to de
termine its mid-position. Sc," fig< 6-11 (3) for C454D lowtiot1< 

L ADJUST--C155 (Fig< for optimum tronsi0nt respC!1:.e 
os exhibited by optimum square ness at the ,Ipper leading 
corner of ihc sqUQre wave< Rounding, overshoot and flit 
should be 'Ii/thin The follovving valu(~s. USE' FifJ. 6-10 CIS a 
guide 

With Type l.AS: < :1.:0.16 div (<O<24 di" 
peak to peak) with'in Ihe firs! 
70 rH. 

With Amplifier For P6046 , <>:.:0.16 div ( <0.20 div 
peak to peak) within the first 
70 ns. Reodiusl (454D in lne 
Amplifier if this :t;'sult CC'lnn()t 
be obtained with (155. 

m. (Amplifier For P6046 only.) (HECK and ADJUST-·· 
TrOrlsient response of a 4 division square wOV£'; at !;Q;;:h set
ting of the' mVOLTS/DIV switch in the scme man',,,, 0$ 

\'1as done in the 5 mV position, using the Amplifier For 
P6046 adjustments given in Table 6·3. See Fig 6·]1 for od< 

iocations. 

Calibration-P6046 Probe and Amplifier 

fig. {,., I. Ampiifie, For 1'6046 'm".j,mt ''''pans<, deli".l",,,,,,! 1",,,· 
Jioos< 

TABLE 6-3 

. Adjust 01 1 mV in <oniun<lio" wit .. C454A< Adius' "I 2 mV only if 
satisfactory ,,,,ulls '"'' not <>b/ .. ;,,~cl wi,h C454C. ami lhen ,,,,,djust 
(454 al 1 mY. Repeo! (15 n('(assory< 
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(alibrotiol1-P6046 Probe emd Amplifier 

7. Check Noise 

Q. The pfelirnincry c{>~rrot Sf~ftings appiy. The equIp-
ment setup is shown in 6-'l2, 

tip is .:l!tached to the P'cbe input tip, 

GR 90~ eibov/ 

5 ns CR (ob!e 

GR-toBNC ferro!:,; 

GR-10-BNC 50 n termination 

Probe ,+ Input 

cl. Set the Squ/Jre Wove 
AI-APUTUDE fuliy dm:kwi:;e, 
RATE Ri\NGE is at 100 kHz 

e. Set :he Osci:ioscopc 

Generoio, TRAHS!TiO~.J 

Ch,c\: that lh'; REPET!TIO"J 

vertical del!ect!on fo(t~r c::i;1kol to 1 m\l. p.dus: thc~ her!
ZCi'lt(j; ond vefricat posifon controls to center tnt.; 

f. Sef the TRIGGER.ING LEVEl. fOr G iri~lgeled ona 
od~}st the CRT C(.lntfo~S fer vie\vin}~J" Co'e shcujd be 
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used 10 obtain the sharpesT FOCUS and ASTIGMATISM ad
ustrncnt< 

S Tum the TRIGGERING LEVEL rantral fuiiy ci-:;(kwise, 
Two traces shcuid oppeOl" 0;'\ the CRT, caused by the upper 
and lower c:>(cursions of the square wave presented on a 
;f"j("~i sweep. 

h. Deo<ome the + TRANSlTlON AMPLITUDE 10 0 poinl 
where the dark line behveen the two truces 1s ius! eliminated. 
Use Fig. 6-13 os a guide, (The desired pre:.t~!1toiion is ab, 
toin<,:d whe!' Cl point is reached where doubt exists os to 
whether the dark line i, or is no1 ehmincled.) The hvo tmce'; 
are "1QW sepmoted by noise, 

fiS, 6-1 J. Noise wllveflHms, SIIlP 7, Sw"",,p ,tI/'" S IH/d;';; del'lertlol1 
fad"f I mV/eli". 

Ren:ove fhe two 10 ;x:: aHenvat()!'s hem the sional 
Switch the vertical defleclion factor control to 1 0 ~rnV, TwCl 
troceS wii! ogom appeal", i<1ueoses trace scporution 
a foc~ot~ of 10f t1Howing rnore occurat~ measurerncnt.J 

j. CHECK. Noise. Measure the vertical amplitude be
tween trace centers. Divide by 10(1 The result should be 
tangential noise within the following values: 

'With 1 A5 --200 iN (represcn~f.)d by 2 divisions) 

Will, Amplifier For P6046-280 (represented 

NOTE 

No;:;", measurements are reltJteci CIS follows: % Ton .. 
gentioi ;::::. PP / 5.1 ,:::::; RMS. 

:n 

k. Disconn€:cr the 5 ns G~~ (erble end the (jcce$sorie~ from 
;he P{<::)be Gild the Sql.Jore- \A/ove Generator. 
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Fig. 6-14. 1:<t~ip'l'ilmt hlm",1 $$\111' fer DC $hiff ami ",,1I1ddlilt recovery 
ehed .. , step $. 

8. Check DC Shift Due to Overdrive: Check 
Overdrive Recovery Time 

o. The preiiminary control settings apply. The equipment 
setup appears in Fig. 6-14. 

b. Set the verticoi deflection fo,:lor to "100 mV. 

c. Set the OsdHoscope Time/Div control to .1 11.5 und the 
TRIGGERING SOURCE to EXT; check thot the TRIGGERING 
SLOPE is at +. 

d. Remove the ground tip from the Probe .- Input tip 
and atlach the Dual AHenuotor Head to the Probe. Cmmect 
the special ground tip to the Attenuotor -- tip. 

e. Switch the Square-\Vove Generator Hi AMPLITUDE! 
F.A,ST RISE switch to H! AMPLITUDE and set the AMPUTUDE 
control fu!iy counterclOCKwise. Check that tho REPET!TION 
RATE RANGE is set to 100 kHz, and thot the MULTIPLIER 
IS at 1 

CAUTION 

Never conned the HI AMPliTUDE OUTPUT to fhe 
P6046 Probe without using a 50 f1 ferminotion, 
Changing the HI AMPLITUDE/FAST RiSE swltch 
position generates tral'lsients whkh, 'f unterminated, 
exceed the Probe's maximum input voltage. 

f. Conned the 42 inch UJoxial cable from the Square .. 
VlclVe Generator TRiGGER OUTPUT COn!1.;cror to th'3 Oscillo
scope TRIGGER iNPUT connector. 

Calibration-P6046 Probe and Amplifier 

g. Conned eq\J~pment to rhe Square-Wove Generator HI 
AMPliTUDE OUTPUT CanllE.letO! in the sequence given; 

GR 2 X attenlJOfOr (item 16) 

GR 90· elbow (optional) 

;; ns OR cable 

GR-to-BNC female adapter 

GR·to·ENC 50 n termination 

Probe tip~to-GR adopter 

Duol A!!enuoto( Ht'lod + Input tip 

h, Adi\.ist the Square·Wove Generator AMPLITUDE con
tro! to provide a :1 div square wave, Adjust the 0$6110-
scope TRIGGERING lEVEL 0$ necessary to obtain (1 stobie 
displc)', thfr hori]:orrra! position controls, set the lead· 
Ing edge of poslt;"tl square WC!Ve to 510rt exadly 2 div 
from the Hrst vertical gwtlcu!e linc as shown in Fig. 6·! 5 fA). 
Do not move the horizontal position or triggering controls 
for the remainder of this step. 

i. Disconnect the Dual AttemJotor HflOd from the Probe 
and probe tip-to-GR adopter. 

i, Ched Ihe PROBE STEP A HEN SAL (A nEN BAll ad· 
jvslmenr step 2b, C, cl o;~d ej, 

k, Set ine vertical doflecrion factor ;:entro! to 20 mV. Us
ingtlle V'cr1icai POSITION o::mtrcl, set thE> troce exactly one 
division below grotku!e vertical center. 

L CHECK-~DC shift dlle 10 overdrive. Connect a s~""cin! 
ground tip to the Probe -~ Input tip, then connect the + 
input lip to the Probe tip·fe-GR adapier and associated 
equipment Check ihe position of the top of the square wave 
1 second after moking the connection. 3.75 div or less trace 
shih should OCCUf, for a lrace shIft of 1.5"/0 or less of ilipui 
signal. See Fig. 6-15 (S) and 

m. Set the verlienl deHecticn foclo, control to 10 mV end 
the osdlloscope Time/Diy 10 1 ItS. Using the verticol POSi
TION cOl1rrol, set the troiling edge of the top of the square 
wove to the vertical cent'i'r of the groticule {j$ in Fig. 6-15 lDJ. 

n, (p6(l46 Probe ---, Type lAS only) Check---Overdrive re
covery time. Switch the TimejDiv control back to ,] 1'.S fJnci 
check the vertical separation between the trace and the 
graticule vertica! nmter 3.5 oiv from the first vertical gfoti
cule line 0.50 n$ ofter start of step function os shewn in Fig 
6-15 EJ. At th(ll point the rrClce sholJ!d be within! div of 
gratkuie vertical center, and stay within 1 div for ~he re
moinder of the positive excursion Qf the square wave. 

o. (P6046 Probe -- Amplifier For P6046 only) CHECK·-
Overdrive recover)' lime. Switch the osdll05cope TimefOA 
to .1 p,s and check tilt? verticf1i sepo;alion betv.'ecn the trace 
(,md the orahClde vertical center 3 divisions from the first verti· 
cal woti~u\e line n 00 ns after stort of step functio!,), (;$ ;;hewn 
in Fig. 6-15 [l. AI thor point Ihe troce ,houid be within 1 div 
of qratkule vertical amter. Clnd stov within 1 eiv for :he 
rem;linder of ihe positiVe e~t'Jrs;on of the square walle. 

p. Disconneci the accessories from the Probe and the 
Squore-\Vave Generator. Disconned the Probe ground lead 
from the Square 'Nave Generotor_ Di£wrmect the externai 
triggering cabie cmd switch the Osci;!oscope TRIGGERING 
SOURCE to !'.JOIINt 
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9. Check Bandwidth 
CL The preliminary control settings apply_ The equipm,mt 

setup is shown in Fig,. 6·16. 

b. Set the vertical defledion factor contre! to 20 mV, 

c. Set the Oscilloscope T;mejDiv to .5 ms and th-;; HORI· 
ZONTAL POSITION control 10 mid-pclsitlon. 

d. \P6046 Probe/Type lAS only) 

(1) Connect the fOllowing equipment to the OUTPUT con
nector of the Type 191 Constant Amplitude Signal Gener
ator (item 61 in the sequence given: 

90 Q elbow {optionail 

5 ns GR coble 

GR·jo·BNC femole adopter 

GR-ro·8NC 50 n lerminolion 

Plobe tip-to-GR adapter 

(2l Connect a ground lead from lhe Probe ground 11.19 
to the Constant Amplitude Signal Generalor chassis. Connect 
the probt! + Input rip t\') the adopter on the coble assembly. 
IA special ground fip shovld n.omail1 on the - Input tip.] 

(3) CHECK~-Probe!Type l.A.5 Bandwidtrt Set the Con· 
stant Amplitude; SigflCl! Generator fwquency to 50 kHz ONt Y; 
adiust the t1ffip!itude control;; to provide exodly 4 div'sions 
ot display. Adust the vertical POSmON control CIS necessary 

Calibraticm-P6046 Probe and Amplifier 

to center the display. Swi'tch the Generator rreqvency to 45 
MHz and check for 2.8 diviSIOns Of more omplit\.lde, indi
cating 45 MHz or greoter bondwidth. 

e. (probt~1 Amplifier For P6046 only) 

OJ Disconnect the 18 inch coaxial coble and Ihe BNC 
50 n r~rminotion from lhe ioput of the 05cilioscopo. Conned 
the GR to !iNC 50 n tenninat,on directly to the Osciiloc;cope 
vertical INPUT connector. Connect the 5 ns GR ::able be
tween the 50 n termination and the Type 191 COflstanr Ampli
tude Signa! Generator OUTPUT connector. 

!2l With th" Oscilloscope (Volts/DIV (orllrol set at 10 
mY, ond the Constanr Amplitude Signal Generotor set for a 
50 kHz ONLY output, adjust the Genemtor Amplitude con· 
lrols unril tho Oscilloscope d'l'play is exactly .4 divisions. 
Switch the Generator frequency to 100 MHz: end record the 
100 MHz display amplitlJde. 

(3} Disconnect the 5 ns GR coble and the 50 n lermfnati,)!'\ 
from the Osdiioscore Vertical !t·~PUT. Reconnect the Ampli· 
fier o !Jtpt:j' connector to the Oscilloscope, via the 18 inch 
COQxial cable and 50 n termination. Connect the foilowing 
components 10 the Constant Amp!itude Sif]nal Generator ill 
the sequence given, 

90 0 elbow {optionoil 

5 ns GR coble 

GR to BNCfemale adopter 

GR 10 BNC 50 n h~rmjnoiion 
Probe tip to OR adapter 

Probe + !npul tip 

(41 CHECK-~Probe/ Amplifier BOr>dwidtn or each mVOLTS/ 
DIV position of the Amplifier using the foHcwin9 procedure: 

Switch the Generator frequency to 50 kHz ONLY. 

AdiiJst lhe Generator O!J'pUf for a 4 division display 
aT the ,,>e!ected mVOLTSiD1V position. A (10,>< GR ottenUQjcr 
must be inserled bet\'veen the genewfor and it~ SO n termi
notion to reduce the signa! input for the 1 and 2 mVOtTSj 
DIV pOSitions.) 

Switch the Generator Freqvency to 100 MHz. 

Divide the display ampfih;cie the display amplitude 
!ecorded in step {2J. The result should be 0] or more for 
30% or less aHemJoriol'l, indicahng 0 bandwidth of 100 MHz 
or more at 25" C. (Bcmdwidth for the 1 and 2 mVOLTS/D!V 
position decreases to 90 MHz ot 50" C.) 

NOTE 

There is a direct relationship between bandwidth 
Clnd risetime, expressed 0$ approximately; 

T, i/;.s) X BW (MHzl ;;:; 0.35 

Bandwidths of 50 and i 00 MHz therefore indicate 
risetlmes of approximately 7 and 3.5 n~ respec
tively. 
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10. Adjust Common~Mode Reiection 0 
UH20, C107, C209, R209, (245) 

c. The preiiminary wntro! settings apply. The equipment 
>;eh;p and adiustment locations are shown in Fig. 6-17. 

b. Conned the fo:lowing components to the Type 191 
Constant AmplihJde Signa! Generator OUTPUT ccn:1ecror 
in thE' sequence li;;ted: 

GR 90 0 ,~Ibow {optional) 

5 ns GR cable 

GR to BNC 50 n termination 

Probe dual tip to BNe adapter 

c. Set the Constant Amplitude Signal GenE:laror controls 
as follows, providing a 5 V peak to peak output. 

FREQUENCY RANGE 

A.MPlITUDE 
VARIABLE 

AMPlITUDE RANGE 

50 kHz ONLY 
50 
CAL 

,5--5 V 

d. Connect a specio! ground lip to the + Input tip Clnd 
<:r.ed:: the PROBE STEP A TTEH BAl (A HEN BAll odiusrment 
{step 2b, c, ti, and 

Remove the ground tip f~om the + and ...... In .. 
dwck thor the Probe ground lend re'nains can· 

io the Constant Arr:p\irude Signal Gencrator chassis. 

f. Connect the P;cbe tips to the Probe duo! 
adaptel· .. 

to BNC 

g, SEll the vertical defleclion focror control to 1 mY. 

6-16 

h.. CHECK-SO kHz CMRR, 05 div or less display ampli
tude should exist, indicating JO,OOO;1 or greater CMRR. 

L Set the vertical deflection fador control TO 20 mV .. 

I. ADJUST-·-50 kHz CMRR. Adl.Jst 50 kHz CM SAL (R120i 

Fig. 6 .. 17) for minimum dispioy amplitude; then adusr GAiN 
SWITCHING BALANCE (R235, Fig, 6 .. 17) for II centered dis
play. 

k. REPEAT Step i adjustment at ine 1 mY vartica! deflection 
fador position. Adjust for 0.5 d!vision or less display ampli
tude or the 1 mV position, indicating W,OaOd or gre<lter 
CMRR, 

NOTE 

CMRR adlustments con usually be mode with a 
fl'ee-mrming display by meosuring the totul dis
play amplitude. However, 0 more accurate eval
votkm of CMRR con be made by measuring the 
pe~k-to·va!ley amplitude of 0 triggered display, 
allowing for trace width. The Time/Div control 
must be reset according to the frequency being 
observed. See fig. 6-18. This meHlOd of determining 
display ompHtude should always be used when 
CMRR adjustment results ! free running J appear 
marginal. 

!. CHECK·--AC-coupled OARR \>\Iith the vertical defler
t;on roc'-:>r control at 1 mY, swilch the P60·16 Input Coupling 
switch to AC and cheCK for 0.5 Div or less display amplitude. 

m.ADjUST--·AC .. coupied CMRR.. \lVilh the vertical de
flection factor control at 1 mY, adiusl' C107 (Fig, 6·17) for 
equal AC .. coupied and D(.coupled display amplitude. Switch 
the Probe Input Coupling switch back ;,md forth betwe.,n AC 
and DC for comparison purposes; 05 div or less for IO,(A")O: 1 
or greater CMRR. 

11. Switch the Probe Input Coupling switch back to DC. 
Switch the Constant Amplitude Signal Generator AMPLITUDE 
control to 10 to provide a 1 V peak .. to-peak output, 

0, CHECK-High frequency OARR, Check for 1 div or 
less displo!, amplitude at 18, 42 Clnd 50 MHz, indicating 
1000,1 {)f grearer CMRR. 

p, ADJUST---High frequency CMRR, With the Constant 
Sign(li Generalor set for a 1,0 V peuk to out-

put, odiusf for minimum display ampiitude in the sequence 
listed in Table 6-4. See Fig. 6-17 for adjustment locations, 

fIg. 6·1 So Triggered CMRR w<lv",f«rm, slap 1 O. Sweep rat" depend. 
ent upon fmel''!e!1(Y; cle:fl",ctiQn fllt;tor. i mY/div. 



CAUTION 

The C209 adjustment screw is Cit 10.5 V. 

TABLE 6*4 

Signal ! 
Generator I , 
frequency I Adjust I Comment 

O"O='::-'~~""'''':=''~'''=':=='::::"-''-''=''''=='=.:c,=.:;.",~=,===",,·,o.;;,,,,'::.::c== 
}l '~~t~}:i~.S3y?'£_~~:,_~?_O~1 Adju:t for mj~im.um display 

50 MHz I C245; then R209 ! amplitude, adjusting the ca· 
I i pocitor first at eoch frequel'l-
I ! cy. Repeat the adjustment se-
I ! quen.::e twice. Then check for 
I ! 1 division or less amplitude at 
1 ! each frequency, indicating 

I I 1000, i or greater CMRit If 
I ; requirement cannot be met at 
! each frequency, reset 1<209 to I I midrange and repeat the 

i odiustments twice more. If 
! the amplitude still cannot be 
I reduced 10 within I divI.sion, 
! select other positions for R209 
i and repeat. If more than CI 

I minimum amount of adjustu 
i ment is required, step 6 
i should be rechecked, 
1 

q. REPEAT-Step p until 1 div or less display amplitude 
appears at each frequency, indicating 1000:1 or greater 
CMRR. 

f. CHECK--·AC-ColJpled 50 MHz CMRR, 2 division or !ess 
display amplitude should exist, indicating 500:1 or greater 
CMRR, 

$, Switch the Probe Input Coupling switch to DC. Discon
nect rhe cable assembly from lhe Probe ond the Constant 
Amplitude Signal Generator. Disconnect the Probe ground 
lead from the Constant Amplitude Generatof'. 

t. Switch the Probe Input Coupling switch to DC Dis
connect the cable assembly from Ihe Probe and the Constant 
AmpHtude Signal Generator, Disconnect the Probe ground 
lead from the Constanr Amplitude Generator. 

NOTE 

If more than 0 minimum amount of CMRR adjust
ment is required, steps 6 and 10 should be repeat· 
ed. 

11. Adiust Dual Attenuater Head AC 0 
Compensation (+ COMP - COMP) 

o. Preliminary control settings apply. The equipment set· 
up and adjustment locations appear in Fig. 6-19. 

b. Conned the Duo! ortenuotor Head to the Probe, 

c. Connect a speda! ground tip to the - Input rip of the 
DlJol Attenuotor He<ld. Conned a grolJnd lead between 
the Probe and the Standard Amplitude Calibrator chassis, 

d. Set the vertical deHection factor conTro! to 20 mV. 

e. Check that rhe standard Amplitude Calibrator con
trols are set as follows. 

AMPLITUDE 
MODE 
OutpuT Selector 

1 V 
Squore Wave 
Up 

Calibration--P6046 Probe and Amplifier 

Fig. 6-19. equipment &\l>hJp for Duell Attenl.l(iitot Head AC {Ortl!);!"" 

~"'tion, step i 1. 

r Connect the following to the Standard AmplHude Col· 
ibmtor right OUTPUT connector in the sequence give(l, 

42 inch coaxia! cable 

GR·to·8NC female adapter 

Probe tip-to-GR adapter 

Dual Attenuatol Head -+- tip 

g. Adjust the Oscilloscope triggaring controls o"d th,~ 
vertical POSITION conlrol to obtain Cl stable, centered 5 
div squore wove display. 

h. CHECK~-Attenuotor + Input AC compensation. Ob· 
serve the upper left corner of ~he square wave for optimum 
sql.loreness with :to.l dill or !es!; aberration. See Fig. 6-20. 

Fig. 6·20. Wmreform hlr Oll<l! Aftenll<:otor HeO<! + lnptlt fip At: 
c_pen$ction, st.p 11. Sweep <tAte 0.5 fits! dlv; dQfl .. dio!1 fad". 0.2 
V I div IInch/dlng Duol AlliIonu<ltor H4ad L 
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6-21. !:''';''Oln,,>!,! ,,,,tvp f"f AC-COl>p!I"~ l;,w-h"q""I1~Y '''.''';In" 
step 1 

i. ADJUS·l:...···· -I CO/AP l~J9) for optimum 
at lhe upper iefr corner of lhe sq:.'Clre wave. :±OJ 

overshoot or tHt. 

j. txcharw", HHl cOflr'Ieciicn, Or'! the Dual Aftel'1'Jotor Heml 
+ and .- i~put tips, Then reodiust the vertical POSITION 
contro! io cenler j'he 

k. CHECK--AitenvatQ, - Inp'Jf AC cornpensarion. Ob
serve fbe lower lefT corner of H;e sqUGre wove for optimum 
squCirew!t:$$ Y·ilrh ~.:O.l drv or Jes1 absrratlon. 

I. AD lUST-·-Atreriliotor - COMP 6·19) for optimum 
squareness at the lower ieft comer of the square wave. :::t: 0.1 
d!v or less [Qunciing 1 c\!J:;;tzhoct or tilt 

12. Check At-Coupled low frequency 
Response 

u. The pre1!mim1ry equipmen! settings (lpply. Tnf; equip-
ment 'Serup 15 shown in rig. 6-21. 

h. Switch the Oscilloscope Time/D!1t con!rol to 5 rns. 
c. Removo the Duel! Mtenual'or Head from the Probe lips, 

d. Connect (1 ground tip 10 the Probe - !nput 
tip. 

e, Con!lCct the Probe grolJf1d leoe to the chassIs 'Of the 
Low heQUf;~m:1t Sine-Wove Generator (item then connect 
lhe following 'equipment to the Generator OI)Tp'Jt cOflnecklT 
in the sequence 

&lnona jocbto-BNC odc-ptel' 

42 in.:h coaxial coble 

GR·to·I3NC female adoprer 

GR lOX ottM!JotO( 

Probe lip-'oo'GR adapter 

Probe -1- tjp 
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f, Set the G!;l1erator for a 20 Hz, 80 mV (4 display, 
(Confirm the frequency by comparing it against the Oscino
scop~ lime ba~e. I cycle/div shedd appear at 50 ms/div.) 

g. CHECK-AC-coupled low frequency response. Set the 
Probe input Coupling switch to AC dnd dlfXK for 2,8 div 
or more display amplitude, indkoting 30,% or less AC.cou
pled vcMage ot!emJotion ot 20 Hz. 

NOTE 
Step 12, combined with the AC·coupf.ed common
mode check ! step 10), verifies the AC-coupled 
low --3 dB limif for both the -I-- and -
inpuh, 

h. Disconnect the adapter from the Probe, Use of the 
tow.Frequency Sine·V/ove Genemtor has been compl"ted_ 
Disconnecj' the Probe from the Type 1 A5 and replace the 
colibrotkm shield with the open:.:aing cover. The Probe Cali
bration Prm.edure has been completed. 

If the ?6046 Probe wos ccdibmted to a Type lA5 in the pre
ceding procedure, continue with the Amplifier For P6046 Coli. 
bration Procedure to calibrClle trw Amplifier For P6046, 

If ihe P6046 Probe and the Amplifier For P6046 were coli· 
brated together in the preceding procedure, no further cal
ibration of the Amplifier for P6046 is required, 

AMPLIfIER fOR P6046 
CALIBRATION RECORD AND INDEX 

The tille and performance requirement of eoch calibration 
procedure step is listed here, This recm'd and index car'! be 
used as a wlibrotion check-off fist, a record of calibration, 
Cl ncae il'lciex for the cnlibratfon procedure ilse!f, or it cor; 
be' u;ed as 0 short-form cCllibrotiol1 procedure for exper
ienced calibrators, It IS nKommencied fhat d'lpiicote copies 
be mode for repeated check-off and record usage. 

1. Prolimlnory Procedure Page 6-19 

2. Adjust Power Supply 100 VOLTS (R325), 6-19 
26.8 VOLTS (R348); Check +50 V. 
·--50 V, V, -6.2 V. 
Adiust for 100 V differentia! between terrnkals C and 
E ~1'1 the 100 V circuit board, and 26.8-V differentia! 
betvveen terminols B arId D on the 26,8-'1 circuit boord. 

Chock 50-V supplies for ± 1 V, +20,6 V supply for 
:4.::0.6 V, -6.2N supply for ::t:O.3 V. 

3, Adjust Amplifier DC Output and DC Page 6-20 
E'klkmce (R480, R550, R555) 

Adivst R480 for o-v output with 0463 bose ~Jrouflded 
through 10 Q, R555 for ON output with 0463 bose 
shorted through 10 fA to R556-R557 junction, R550 for 
o-v output with Q443 base shorted to 0543 base, 

D 4. Adjust ATfEN SAL (IMOOl Page 6-20 

Adiust A HEN SAL (R400) for i-m thon 1 eliv trace 
shift when the mVOLTS/Div Control is swilched 
through its entire ronge with no signa! input 

['l 5. AdjUST GAiN (R450) Page 6-20 

R450 for 4 divisions display at 5 mV /div with 
20 mV Standard Amplitude Caiibrator input Check 
at ail Ampiifier switch positions h'f ...2...3"/" aCOJrocy. 

6, Adjusr Transient Response {C521 , C429C, Page 6-22 
C454A, ('454C, C454D, <:459) 



With 100 kHz input from square wOlfe genewtor, 
perform indicated adjustments for optimum squareness 
ot the upper jeft comer of 0 4 division positive square 
wave; note that (521 affects both the 1 and 2 
mVOLTS positions and that the 5 mVOLTS position ad
juslm0l1t must be made before the 10 or 20 mVons: 
1 m V - C454A and C521 i 2 m V .~. C454C and C521; 
5 mV ~ C454D; 10 mV .• - C458; 20 mV - C429C. 

7. Check Bcmdwidth Pag'" 6·24 

Check for 30,;/" or less voltage attenuation of 1 00 MHz 
input due to P6046 Probe and Amplifier For P6046. 

AMPLIFIER FOR P6046 
CAUSRATJON PROCEDURE 

This procedure con~Qins instructions for {Qlibrating the 
Amplifier For P6046 to (1 Probe which hos been colibroted 
to (I Type lAS Differentia! Amplifier in m:cordaoce with 
rhe P6046 Differentia! Probe Calibration Procedure. 

1. Preliminary Procedure 

o. Check th(17 the Powe; SUPPlY Unit is dis<:onnected from 
i'~" the power source. Then remove the two screws from the- back 

of the Amplifier For P6046 and pull the rear panel and cover 
off toward the back of the chassis. . 

b. Remove tnt':: two screws. from the lop of the Power 
Supply Unit. Then puil the cover off toword the top of the 
chassis. Check thaf the transformer connections conform with 
the voltage to which the Power Supply unit wiH be corlfiec" 
fed during calibraflon. See Tobie 4·3 in the Mainfenance 
section. Rewire the fn:msformer and change the tag on the 
bose of the unit as necessary. 

c. Make the following equipment connecfions: 

SO n 8NC termination (item 26) to the Type 647 A Oscillo
scope CH 1 vertical INPUT connedor, 

18 inch 50 Q coble (item 27) from the 50 Q termination 
10 the Amplifier For P6046 output connector. 

Probe Amphenoi connector to the Amplifier for 1'6046 
Ampheno! connector. 

De-energized line cord to Amplifier for p6Q46 Power 
Supply unit. (Set tne Power Suppiy unit dO'>"TI on ifs fused 
side.) 

CAUTION 
Use extreme caution when handling the energized 
Power Supply unit while it is uncovered. 

o. Apply power to fhe Type 647A Oscilloscope, the Ampli· 
fier For P6046 Power Supply unit, and to the test equipment 
\vhkh wiH be used in the Calibration Procedure. 

e. Set the equipment controls as follows: 

Type 647A Osdlloscope 
CH 1 VOLTS/CM .01 4 

VARIABLE CAl. 
AC-GND·DC DC 
INVERT PUll In 

MODE CH 1 
TRIGGER NORM 
CALIBRATOR OFF 
TIME/DIV ,.5 ms 

Cufibration--P6046 Probe und Amplifier 

VARiABLE A 
HORIZ DlSPlA Y 

MAG 
TRiG MODE 

A Triggering 

SLOPE 
COUPliNG 

SOURCE 

AC-DC 

CAllB 
A 
OfF 
AUTO 

+ 
AC 

tNT 

P6046 Probe 
DC 

Amplifier for P6046 

mVOLTSfDIV 5 

4ihe OS(!l!<)Stt.>p4t ilOUS/CM .:o1>1ft)1 MlJ!t fl!>main CIt .en IhrcwgholJt 
tit. pro,::eCure. All Y<tlrlicC1! dllfl~f'''n foct<>r swilthing Is to be done 
at the A",pnfl~r "or 1'~(146. 

2. Adjust Power Supply 100 VOLTS 
Ot325 and 26.8 VOLTS (R348l; Check. 
+50V, -SO V, +20.6V, -6.2V 

<:1. The equipment sehlp OppeofS in I:ig. 6-22. 

b. Isolate both the + and - input connectors of the Dif
ferenrial Voltmeter litem 8) from ground. Set the vollmeTe!' 
for 100 volts, Then connect rhe positive lead to terminal 
C of the 100 V circuit boord and the negative lead to the 
body of 0.127. See Fig. 6 .. 23. 

c. CHECK-~·1 00 V :±: 1 V exisis between terminal C and fhe 
body of 0327, 
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d. ADJUST--100 VOLTS (R325) for exocriy 100 V between 
lermina! C ond the bod)' of Q327. 

e. RefYlove the Voltmeter !eads from the 100 V supply and 
connect the positive iead fO ter-minal B of the 26.8 V cir
CU;T board" connect the negative lead to tennino1 D. See 
Fig. 6-23. 

f. CHECK---26.8 V :.:~:O.3 V exists bet,<veen terminals B and 
D. 

g. ADJUST-26.S VOLTS (R348l for exacHy 26.8 V be
tween lcrnlinais Band D. 

h. CHECK- + <Jnd '- Yoltages. Check for voltages with 
respect to ground ot points indicated in Tabie 6-5. The values 
are not adiustable with respect to (;1rolJnd. Values out
side of allowable tolerances must be corrected by Iro\Jble~ 
shootil1g component, in the Unit. 

D 
,-.------.~ ~--.---- -

B 

To!erance 

:i:1 V 

L Discol1necj' the Voltmeter. Replm:e fhe cover on the 
Pcwer Supply unit. 

CAUTION 

Avoid contad with the eqIJipment circuitry. II is 
advisable to the Power Supply unil 
before replacing cover. Allow 5 minutes after fe', 
energizing to permit temperature to :stabilize. 
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3. Adjust Amplifier DC Output and DC 0 
Balance (R480, R550, R555) 

o. The preliminary conlroi settings apply. The equipment 
setup appears in Fig, 6-22. 

b. Set Ihe Oscilioscope Vertical CH 1 Input AC-GND·DC 
switch to GND. 

c. Using the Oscilloscope Vertical POSiTION control, set 
the trace to the exad vertical cenier of the graticuie. 

d. Return the AC-GND-DC ~witch to DC. 

e. CHECK and ADJUST-Amplifier DC baiance. The troce 
should remain exactly ot graticule vertical center under the 
setups given in Tobie 6-6. P'~rforrn the steps in the seq,lence 
given. Temporarily solder \) 10 n ._-% W resistor (item 28} 
between indicated points while making each adjustment. The 
resistor and lead length should be cut to % inch lend to 
end) fa minimize circuit interference. See Fig. 6-24 (B) and 
(C) for connection and adjustment locations. 

TABLE 6-6 

f. if the Probe Calibration Procedure has already been 
completed in conjunction with a Type 1 AS, ignore step 3f 
and continue ,!,lith step 4. If the P6046 Probe is to be cali· 
bra ted 10 the Amplifier For P6046, proceed wiln step 1 of 
the P6046 Differential Probe Caribration Procedure, 

4. Adiust AllEN BAt (R400) o 
Q. The preliminary control settings apply. The equipment 

,('fUP appears in Fig, 6-22. 

b. Set Ine Oscilloscope Vertical input AC-GND DC switch 
to GND. Check that the Osciiioscope VOLTS/DIY switch ;; 
set ot 10 mY, Then adjust the vertical POSITION control to 
set the trace to graticule vertical cenTer. 

c, Attach special ground tips (item 20) to the Probe's + 
and - tips. 

d. Swilch the Oscilloscope Vertical Input ACGND·DC 
control to DC 

e. CHECK---l div or less trace shift occurs as the Amplifier 
For P6046 rnVOLTSjDiY control is switched befween 20 and 1. 

f. ADJUST-A HEN SAL (locoted on the Amplifier front 
panel) until less than 1 div trace shift occurs when the 
mYOLTSjD!V control is switched throl;gh its entire range. 

5. Adjust GAIN (R450) 

IMPORTANT 

o 

The 10 mV/div goin of the 100 MHz Osciiloscope 
must be accurately wiibrClh:d before the following 
adjustment is made, 



o. The proliminory conTrol seHings apply. The equipmenT 
setup appears in 6·25. 

b. Set the Amplifier .,,,VOLTS/DiV s\'vi!dl 10 5. 

c Remove C tip from the Probe + Input 
21} from the Probe ground 

Ampii;ude CciibrCltor 

Calibratlon-P6046 Probe and Amplifier 

d. Set the Slandard Amplitude Colibrator corwo!s CiS 

follows: 

AMPLITUDE 
MODE 
Output Se!ector 

20 rnVOLTS 

Squore WOVe 

Up 

e. Connect lhe fdlowing compone'1ts to lhe Stonden) 
Amplitude CaliblOtor right OUTPUT CQnf1c::tor in the se
quence listed: 

42 inch 50 f1 cable (item 9) 

GR to ENC female adapter (item 121 

Probe tip [0 GR aciopler (item 13) 

Probe + Input tip 

f. CHECK--Goll'l. 4 divisiom :~0.12 divisions of dispioj 
amplitude should exist between trace cF<nh<;rs. Use the V'H

iicoi POSITION wntrol as ne,:es,ary T:) center the pre
sentct;on. {A mote convenient gain IT!f?CSvrernent (or; be· 
made if the TRIGGERING LEVEL is adjusted to provide Q 

free-r<Jnning sweep, resulting in two horizontal traces .. ) 

g. ADJUST--GAiN, R450, 6-24 to previde exactly 
4 divisions of venicol display. 

h. CHECK···-Gain at ail 
switch, using Table 6-7 as a 
sary, until gain is v,itnin 
pcsit~ons. 

of the rnVOLTStD,y 
Re··adluS! R4S0; if news

tolerance in en :switch 

6-21 
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5!)'$played tn.i... COt! be <l1l~.II{1$OO 'I> I'"rffl!t "~$I"r mtl(l$"r&mll"t 
by t<l'mpoNXriiy ("'''11~dl''9 III (1,.1 pF -25 II tClp~dh>r ~r<1)111 the Am
p!if;"r Cuipllt term;n~d to gfl>lImt !Tldt mdhod "f <'i"cr~a£lflg 
!1Q;~1! ean""t I:,." ..,S1;e.! tit hi!)h ~nn;"lJnti .. s ~etlll$5 cf tn"l> ''''!JUttn! 
d .. {reas~ 11'1 utmclw!dth.l 

i. Disconned the equipment from the Probe tip, l'h~n dis
connect the ll}od from the Stcmclord Amplitude Ca!
ib;ator. !Jse of the Standard Amplitude Calibmtor hos been 
completed. 

6. Adjust Transient Response «(521 1 0 
C429C, C454A, (454(, C454D, (458) 

o. The apply. The equipment 
Se~Up appears !n Flg. 6·26. 

b. Check that the specicl g~O\;n1'j lip rm1'1oir~s on Probe 
~. Input lip. Carmen the ground lead fr.?rr1 the Probe 
lug 10 the chassis of the Type 1 06 Squore·'vVove Genemtor 
(item 5). Se!' the Squore·\Nave Generotor controls as fal-, 
.lOWS;' 

REPET!T!ON RATE 
RANGE 

MUlTiPLIER 
H! AMPLITUDE/fAST 

RiSE 

100 kHz 

FAST RISE 

c Connect the fciiowing components to rhe 
Generotor -J.. OUTPUT in the seqiJenCe I1sred: 

90' OR elbow (optional) (item 'l1) 

HI:! GR ottel'luolor {item 181 

5 I'lS GR coble (item 10) 

GR to ENCfemale adopter 

OR to 50 n terminorio!1 is} 

Probe tip to GR adopter 

Probe + Input tip 

d. Set the Amplifier mYOI.TS/DIV switch to 1 mY ond aa
just the Square-Wove Ge'1erotor +. TiV'l.NSmON Af,APLlTUDE 
to provide a <4 division display. 

6-22 

e. Ser the Oscilloscop") ro .1 p.S and odiust the 
trigger;ng and position controh~ as necessary to provide C1 

presenTation os in 6-27. 

f. CHECK and ADJUST·--TrCflSlen! r"spons€' of a .4 divi· 
sion sqIJare 'wave at eoch setting of the mVOLTSjD1V switch 
il1 the sequence listed in Tab!e 6~8. squoreness 
should eXist ot the upper lel+ comer of in", squol'e WOYfL Use 

6·27 05 a reference. Adjustment locations are shown in 
Fig &-28. 
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TABI.E 6-8 

mYOnS/DIV 
Aberrntion Toleronce 

(diviSions) 

2 

5 

Remove the 10:1 crl'tmuolor from the signal palh 

20 

50, 100 

200 

-;:0.16; ~:; 0.20 p.p 

S :t:O.1 6; ::; 0.20 p.p 

S :::,=0.1 6; ::; 0.20 P-P; com
premise the (454D odlust. 
menr, if necessary, to bring the 
:5 Hlrough '100 positJons v~/ith!n 
aEowabk limits. 

:::~O.20 ft·?; readiu~l 
neCe55'my, corl1pro

mising be!ween the 20 and 
200mV 

\ ...... ~ ow .. 

GA<:li"~t tit 1 mil in c""'jllflCUO" with C454A. Adju.1 (It :I; mV <:I1t!Y 
.1' ~(lt!.fedory re."lh Of/;! not obtaIned wilh (;454(;, Iwt:i then r,,
tldluil C454A at 1 mY. Repettt "$ nl!«esuwf. 

g. Disconnect the equipment from the Probe +- Inpul rip, 
then disconnect the Probe ground lead frem the Square
\Vave Generator. Use of the SquClre:0lave Generator has 
been completed. 

NOTES 

----.-.-.-----.---.-----.--.~.---

6-23 
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6-24 

7. Check Bandwidth 
o. Tha preliminary control settings apply, The equipment 

setups ore shown in Fig, 6·29. 

b. Set the Oscilloscope TIME/DIV control to .5 ms. 

c. Di:.connect the Amplifier's HI inch cabl(~ and 50 n BNC 
/t1rmination from the Oscilloscope CH 1 INPUT connector. 
Connect the followin,9 components to the OUTPUT con· 
nector of the Constant Amplitude Signal Generator {Item 6l 
in rhe seqi!enCe listed: 

GR 90° elbow (optional) 

5115 GR coble 

GR to ENC 50 n termination 

Oscilloscope CH i INPUT connector 

d. With the Oscilloscope VOLTS/eM control set ot 0.1 V 
Clnd the Constant Amplitude Signal Generator set for (! 50 
kHz ONLY output, adjust the Generator Amplitude contro!s 
until the Oscilloscope display is exadly 4 divisions. Switch 
jIm Generator frequency to 100 MHz and record the 100 
MHz display amplitude. 

e. Connect the ground lead from the Probe ground lug 
to the Constant Amplitude Signal Generator chassis, and Cl 

special ground tip folhe --Input tip. Disconnect the 5 os GR 
cable and the 50 n termination from the Osdl!oscope Ver,. 
tical INPUT and connect them to the Probe + Input tip using 
the GR to BNC female adapter and GR to probe tip adopter. 

" Reconnecl the Amplifier Output connector to the Oscilloscope, 
via the 18 inch coaxial coble and 50 n BNC termlnatiol~. 

L Check Probe Amplifier Bandwidth at each roVOlTSt 
Of V po~it;on of the Amplifier using the foliowing procedure; 

III Switch the Generator frequency to 50 kHz ONLY. 

{2l Adiust the Generator output for CI 4 division dis
play at the selected mVOLTS/DIV position, (The 10:1 
GR attenuater must be inserted betWeen the generator 
and its 50 n termination to reduce the signal input for 
the 1 mVOLTS/DIV position.} 

(3) Switch the Generator Frequency to 100 MHz. 

!4] Divide the display amplllUde by the display ampli
tude recorded in step d. The resuH should be 0.7 
or more for 30% Of less altemJotion, indicoting c 
bandwidth of 100 MHz or more. 

The calibration procedure has been completed, Disconnect 
the equipment from the Amplifier and disconnect the Ampli
fier's Power Supply unit from its power source. 

Replace the cover on the Amplifier unit 
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REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacement parts are available from or through iour loca! 
TeKtronix, Inc, Field Office or representative, 

Changes to Tektronix Iflstruments 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, wnen ordering parts, to include theto!lowing information in 
your order' Part number, instrument type or flwnber, sada! 
number, and modification numoor if applIcable, 

H a part you have ordered has been replaced with a new or 
improved part. your local Tektronix, inc, Field Officeorrepresen
tati\le will (;ootacl yO!) concerning any change in part number. 

Change information, if any, is io(;ated at the rear of this 
manual, 

LIST OF ASSEMBLIES 

A list of'i:lss;,!rnbh,~s can be found at Int;beginning of the 
Electrical Parts List The assembhes are listed in numerical order, 
When the complete componellt number of a part is known, this list 
wi!! identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUfACTURER 

The Mfr, Code Number to Manufacturer index for the 
ElectricEI; Parts Ust is located immediate!y after thiS page, The 
Cross inde~ provides codes, names and addresses 01 manufac
turers of components iisted in the Electrical Parts List 

ABBREVIATIONS 

Abbreviations conform to American National Standard Y 1.1. 

COMPONENT NUMBER (column one of the 
Electrical Parts List) 

A numbering method has bean used to identify assemblies, 
subassemblies and parts, Examples 01 this numbering method 
and typical expansions !:lre illustrated by the fOllowing: 

Ellam!)le a. component number 

~-AnR1234 A23 R1234 

Assembly number~ ~ 
Read: Resistor 1234 01 Assembly 23 

Example b. component nvnber 

A23A2R1234 A23 A2 R';2.34 

A!lSembl/2 Subassembly 
number number 

CirCUlI 
numOOf 

Read: Resistor 1234 of Subl!nembly :2 01 Assembly 23 

REV JUN 1966 

OI1!y tnl'! circlli! number wHi appear on the diagrams and 
CIrcuit board illustrations, Each diagram and Circuit board 
i!!ustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechal1icaf Parts list The component 
number Is ob1ained by adding the assembly number prelix to ihe 
circuit number. 

The Electrica! Parts List is divided and arranged by 
assemblies in numerical sequence (e,g., assembly At with its 
subas$emblies and parts, precedes assembly A2 with its sub
assemblios and pans), 

Chassis-mounted parts have no assembly number prefix 
and are located at the end of the Electrica! Parts list. 

TEKTRONIX PART NO. (column two 01 the 
Electrical Parts List) 

Indicates part number to be used when ordf:ring replace
ment par! fraln TektlOnil(, 

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

Column three (3) indicates the serial number at which the 
part was firs! used, Column four (4) indicalestheserial number at 
which the parI was removed No serial number '3ntef£lO indicates 
pari i$ good for all serial numbers, 

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

In the Parts List an item Name is separated from the 
descr'ption by a colon (:). Because ot space limitations, an Item 
Nam" may sometimes appear as incomplete, For further item 
Name idan!if,caHofl, the U,S. Federal Catalogjng Handbook HfH 
can be utilized where possible, 

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

i "d,eates tile code 'lumber of the actual manufacturer of the 
part. ICode to name lind address cross reference can be found 
,ml1"ediatel'( after t!1is page,) 

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

Indicates actual rnafluhicturers part number, 
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CROSS INDEX MFA. CODE NUMBER TO MANUFACTURER 
Mfr. 
Code Manufacturer Morass City .. State. Zip Code 

002i3 NYTRONICS COIoIPONt)4TS GROUP INC ORIU4GE ST DARLINGTON SC 29532 
SUBSIDIARY OF MYTRONICS INC 

131m ALlEN-BR~OL£Y co 1201 SOUTH 2ND S1 MIUMQUKEE WI 53204 
02114 AMPtREX ELECTRONIC CORP 5083 K I NUS HI'lY SAUGERTIES NY 12477 

fERROXCOOE Inll 
02660 Bl~KER RAMO CORP :zaOl S 25TH AVE B~DVIEM !L 60153 

AIoIPHENO L NORTH AMER i ell 0 I V 
02735 RCA CORP ROUTt 202 SOMERVILLE NJ 08876 

SOLID STATE OIVISION 
0351J9 GENERAL ELECTRIC CO 1'1 GENESEE Sf IWBURN NY 13021 

SEMI-CONDUCTOR PRODUCTS DEPT 
03614 BUSSMAN MFG OIVISION OF MCGRAH lOS IlMGElES cn 

EDlSOO co 
038138 KOI PYROfILM CORP 60 S JEFFERSON RO MHIPPANY NJ 07981 
04222 AVX CERnMICS DIV Of ~vx CORP 19TH AVE SOUTH MYRTLE BE~CH SC 29577 

PO sox 8157 
04713 MOTOROLn IN( 5005 I: MCOOWElL RO PHOENiX Al 95008 

SEMICONDUCTOR GROUP 
05397 UNION CtlRBHlE CORP Io\IITf.JWll5 SYSTB4S 11901 MAOISO~ AVE CLEVElAND OH 44101 

DlV 
07253 FIHRCHI l.D CIlWERIl AN!) INSTRUMENT CORP 464 ELUS Sf MOUNTAIN VIEK CA 94042 

SEMICONOUCTOR DIY 
0(716 TRW INC 2950 ~T PLEASANT AVE BURLINGTON In 52601 

T~ ELECTRONICS COMPONENTS 
TRW Hlt nXED RESISTORSfBUI{UNGTON 

12697 CLAReSTAi MFG CO INC lO"ER "ASHINGTON 5T OOVfR til 03820 
12954 MICIWSail CORP 8700 £ TllOMtlS 1(0 SCOTTSIlAlE Al 85252 

P IJ SOX 1390 
'12969 UNITROOE COR:!'! f.so PlEltSl:llU ST WATERT~ MA U2172 
14193 CAL-I( INC 1601 OLYMPIC BLVIl Sm.lTA MONICA CA 00404 
ilil133 ITT SEMiCONDUCTORS OlV "ESt P~LM BEACH Fl 
14552 ~iCROIS~I(ONOUCTOR CORP 2830 S fAIRVI~ Sf SANTA ~ eA 92704 
19701 ",EPCO/ElECTRA iNC POBOX 760 NINERAl "ELLS TX 76067 

A NORTH ~ERICAN PHILIPS CO 
22229 SOllTRON DEVICES INC !:laos BALBOA £lifE SAN DIEGO ttl 92123 

SBliCONOOCTOR GIIOUP SAN DIEGO OilERS 
2il931 SPECIALTY CONNECTOR CO INC 2620 OORfSS PUKE GREENWOOD IN 46142 

POBOX il 
27014 HilTlOlolIlL SEMICONDUCTOR CORP 2900 SEMICONDUCTOR DR SAWTA CUlIUi tA 95051 
31433 UtHIlN CARlmlE CORP PO BOX 59213 tiRED/VILLE SC 29606 

ELECTRONICS mv 
3.2997 BOURNS INC 1200 COLUMBIA AVE RIVERSIDE tA 92.507 

TRIMMT IHI! 
51542 CENTRE ENGl~E.E!HNG INC 2820 E COLLEGE AVE STATE COLLEGE PA 16801 
52763 STETTNER ELECTRONICS INt 6135 AIRW~YS BLVD CHQTTANOOGA TN 37421 

PO BOX 21947 
56299 SPRQGUE ELECTRIC co 37 MARSHALL 51' WORTH AD~S MA 01247 
5i'SSS iIDml CORP 16931 MILLIKEN fiVE HIVINE ell 92713 
59~&O ruSONIX INC 2155 M fORBES aLVD TUCSON, lumllNA 85705 
71400 MCGRIIIHTHSON CO 502 tARTM CHY PUUII ST LOUIS MO 6317$ 

eUS~ANf.l 14 FG or II P 0 SOl( 14450 
73138 BEC~AW lNSTRUMENTS INC HELl POT OIV 2500 HARBOR BLVD RlLlElHON ell 92634 
74970 JOHNSON E f CO 299 10TH ~VE S ~ ~~SECA ~ 56093 
76854 OAK SKITCH SYSTEMS INC 100 SPlAIN ST CRYSTAL LAKE Il 50014 

S~~ OF OAK TECHNOLOGY INC 
sooos TmRONIX iNC 4900 5 ~ GRIFFiTH OR BEAVERTON OR 97077 

P {} eo;: 500 
91637 OOlE ELECTRONICS INC P 0 80)/509 alUllilUS WE 68601 
50545 lliIPPOO ELECTRIC CO LTD TOKYO JAPtlN 
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~ti'r~ 

Tektronix Serial/Auembly No, Mfr, 
,!!~ Q,unegnel"ll No. flIrt No, Effe¢tlve O~2!J! Nem! & Qfacriet10n CoSio!?: Mfr. Part No. 

/.'\1 670-(1160-03 8431 CIRCUIT an asSY:MAIM 00009 Sro-o15(Hl3 

'2,,~ CZ 291-0670-00 CAP • FXD ,CER Ill: '.SPF, +HI.1Pf ,SOllV 52763 2ROPll007 1P8UBt 
1:10 281-067U-OO CAP,~)ID,tER DI:1.3PF,+I-O.1PF,500V 52753 lRDPlZ007 1P8UBC 
(1111 295-0111-00 CAP SET ,14!.\'TCHE!l: (2) (Ul1UF ,MtlTCMm 1t 00009 29!HI111-00 

(C10'l AND C2Ul FURNISHm liS ~ MtlTCHm PIUR) 
(:106 283-{1'\58-OO Cap,fXD,CtR DI:1PF,+I-~.1Pf,50V 51642 1OCHl5IH'<IPO-1D9f:! 

iR""~ C10? ----- -_."" .... (PaRT Of E.C. BOARD) 
1:109 283-0100-00 CAP,fXO,CtR Dl:1PF,+/-O.1PF,50V 51642 100-GSO-NPO-10SB 

(113 283-0157-00 CAP,fXD,tER O[:7PFi5~,50V 35397 C315C709Il565CA 
\:'122 283-0185-00 6934 cnP,fXO,CtR Ol:2.5PF,O.5t,50V 51642 100-o50-N?O-259B 
(;'131 293-015AH'1O CIW, fXD,CER IH :21Pf ,5%,50V 04222 SI(155Q22OJM 
(144 2:S3-1l'!5lHlO 681"1 CAP,fXD,CER OI:18Pf,51,50V 011222 SR155tl1S0Jlltl 
(144 283--0168-00 l.ia12 CAP ,FXl1,CtR III :1ZPf,5t, 10IJV 05397 C315t1ZOJ1G5CA 
C149 283-0156-00 6901 CAP ,m ,eER 1:11 :11.001 Uf, +OO-M,200V 05397 C315C11l2l2R5tll 

"""~ (149 291HI176-00 6902 CAP 'fXO,Cf:J~ £H ;O.OO22tlf ,2Ot,SOV !l4Z22 SR205C222Wl€1 

C150 28:Hl1SS-OO 69(H CAP )1(D,CER [ll :0.001 IJF ,+OO-lOt,200V 05391 C315C102l2R5CA 
<:155 281-0'123-00 CAP,VAR,CER OI:5-25PF,100V 5'36&l 51S-000A5-25 

~ C159 283-(115&-00 CAP,fXO,CER D1:0.001 jjf,+OO-2ot,200¥ 05397 C3'15C102l2R5CC! 
C161 283-0156-00 tAP,FXD,Cm 0i:O.001 Uf.+SO-20t,200V 05397 C315C10212~Ci\ 
(167 28HI1SS-00 tAP, FXO )::Eil ill: (), G01 UF, tOO-lOt ,200V 05397 C315C1ll212R5Cn 
C201 295-0111-00 CAl' SET)iiHCHfl):(2) O.01UF)4AR'HED 1X OOOOS 295-0111-00 

>~-;; 
{CiG1 INl C201 fURlUSHEtI AS 1\ MATCI1ElJ PlUR) 

2a3-G158-o0 tAP.fXD,CER OI:1PF,+/-{I.1Pf,50V 51542 '!mHl50~PO-1098 
281-D124-QO 6811 CIlP /lIt1R.,pI.ASnC;O.4-2.0Pf ,~OO\l OOOOS 281-0124-00 
:281-{1138-OO &fH2 CnpiVAR,PlI\STIC~O.4-1.2PF,600V 74970 2?::H'lOOHlU7 

,;~~ 2flHl1SS-00 CQP ,FXj) ,ttR 01 :0.001 Of, +OO-M,20011 05397 C315C1021ZR5C1l ------ ._---- (PART OF [.C. SOARD) 
C24S :28S-tl150-00 CQP,FXO,CER OI:'.5Pf,+/-C.1Pf,SOV 515112 100050NP015913 

(AOOED If M~~ES5I\RY) 
~~ C2S1 2f.l3-o 1SS-00 CAP,fXn,CE~ 01:0.001 Uf,+80-2Ot,lOOV 05397 C3,5t102Z2RSCil 

(302 29(1-0393-{10 en!> ,fXll,H.cTLT: 11(}UF,1!il,75\1 55289 109011?X907St42 
ca03 29(1'{lS93-UO tAP , FXD ,ElCTlT: 110UF,10l,15V 56289 10SD11?X90?5l'I2 
(307 283-0000-00 C~P,fxn,CE~ Ol:O"OO1UF,+100-01,SGOV 59600 831-610-Y5U0102P 

1-~*: (;322 Z904JZ4tHlO til? , FXD , Eti:TlJ : 3. 3UF , 101,15'1 12951\ D3!J3EIl15¥:1 
(;324 290-0327-00 tAP,fXO,flCTlT:O"5SUF,20t,10GV 05397 T1101l564M100iiS 

025 2!KHJ391-00 CQP,fXO,EltTlT:3.6Uf,10t,12SV 56289 -1(90365)(9125(2 
(332 290-0394-00 CAP ,FX!l)£tCiLT; 161lUF, 1ot,&lV $289 109015?X905OtQ 

'Jw.:~ c:m 29(1-tll72-0{l CIlP,FXO,ElCTlT:4?UF,2crt.50V 56289 1090476XOO5OF2 
(342 29tH1246-00 CQP,fXO,ElCTLT:3.3UF,101,15V 12954 03R3EIH51<1 
044 283-0047-00 CAP,FXD,CER D!:270PF,5!,500V 595&l 0831604Z5f!l271J 
048 29(HI391-0C\ CAP,fXO,ELCTLT:15Ur,1Gl,30V 562S9 'lOOOi56X9ll30Cl 

~"{,} 

0100 283-0000-«l t~p ,fXO ,eER m ;l},001UF, .;.'100-1)t,500ll 59650 a31-610-Y~J0102P 
(420 28HI617-00 CAP,fXO,C£~ Ot:15PF,10t,200V 5Z?!:i:3 lSIDPllO!l? 15POKC 
(426 283'1)067-00 6&"'8 cap.r~U,CER O[:O.OO1Uf.104,ZOOV 59660 S35-515-YSE0102K 
(429 281-[1123-00 C~P,VAR,tER IH:5-25Pf,100V 59660 5'IS-OOOIl5-25 

~~ 

(C429C Ol'IU) 
C~29 ZS'H}618-00 6132f:l cnp ,fXO,C£R III :4,?PF, +/-·O.5PF ,5OOV 52163 ZROPlZ007 4P700C 

(C419ll ~tY) 
(;445 2Sl-00OCHlU CAP,fXD,tER ot:O.OO1UF,+100-ct,SOOV 59650 fl3 Hi 1 O-Y5110 11l2P 

~, 

1:453 281-0615-00 CliP, fXO ,eEl! iH: 3 . SPf , .. 1-0, 5PF ,ZOOI( 52763 2RUPlIOO? 3PSODC 
C454 28HI123-00 CAP,VAR,CEl! OI:5-25PF,1QO¥ 59660 5nHli}O~-25 

(ClI5IIA tml '0 
1:454 28HI557-oo 6965 CAP,fXO,CER DI:13PF,Zt,SOO¥ 52753 IUIPt 1306CO(; 

fjft-rt.;> 

«(45118 OMl y) 
(4511 231-o61!)-I)0 5006 CAP, fXll ,C~ !n:3 .9PF, +/-0. 5Pf ,200\( 52783 2RIlPLlO07 3P900C 

(C454C tlMl'!j 
281-1)12;}-{l0 Oil' ,\fAR ,tEl{ !H : 5-25Pf , 100V 59650 518-00005-25 

~ (C4540 tlMl'f) 
1:45£ 2133'{lOOO-OO C~P,FXD,CER DI:O.OO1UF,+10G-Ol,500V 59650 831-&1u-Y5U0102P 
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Tektronix Serial/Assembly No, Mfr. 
Comoonent No. Part NC? ~ffective Dsoont Name & De:scril2ti~ Code Mfr, part No, 
C45£l 2'8H1123-o0 CAP,VAR,CER OI:5-25PF,100V 59660 51S-lJOOii5-25 
(.459 28H.l653-o0 7339 Cnp,FXO,CER OI:3.3PF,4t,200V 52763 2RDPLl007 3P30FC 
C4tH 283-0000-00 CAP ,FXIl ,tER iH :O.OCI'IUF. +10IH}t,50!lV 59650 831-610-Y5U0101P 
C472 281-0610-00 6829 CAP,FXD,CER OI:2.2PF,+I-O.1PF,500V 52763 ZROPll007 2P2GBC 
(473 283-00(}O-oO CAP ,F}(O ,CER IU :O.00111F, +'100-01,50011 59660 931-610-YSL~10l? 

C479 281-OtHO-OO CAP,FXO,CER Ol:2.lPF,+/-G.1Pf,500V 52753 2ROPLZ007 2P208C 

C499 281-1:1557-00 CAP,FXO,CER ur:13Pf,21,SOOV 52763 RIJPL13OGCOO 
(491 283-0010-00 CAP,FXO,CER O!:a.OSUf,+SO-20t,50V 04222 SR305ES03ZM 
C494 29(J-!J21HIO CAP ,F)(O ,ELCTLi:6SUF, 10I,60V 56289 1090S86X9060T2 
C497 283-0025-00 CAP,FXO,CER DI:O.2UF,+80-2Ol,25V 31433 C330C20~Il5Ci\ 
C499 283-OIJ2tH1O CtiP ,FXIl ,ern 01 :£l.2UF, +80-201,25V 31433 C330C.z04MSR5CA 
C5CZ 283-0000-00 CAP ,FXO ,eER m ;(LO(l1UF, t100-01,50011 59'660 63 Hi10-'Y5UIH02P 

C521 2Si-0122HIO CAP,VAR,CER OI:5-25Pf,100Y 59650 51!H1OOA5-25 
C534 281-0SZB-OO CAP,fXO,Cf~ OI:BZPf,t/-S.2PF,500Y 59860 30 HlOOUZMCS2(!!( 
C556 283-0000-00 CliP ,FXO ,eER or :O.001UF, +100-01,5001/ 59660 83 H110-'f500102P 
0143 152-0141-02 S~ICONO DVC,OI:SM,Si,30V,150MA,30V 03508 OA2527 (1N4152) 
0243 152-014H12 SEMICOHD QVC,OI:SH,SI,30V,150MA,30V 03509 OA2527 t 1N4152:) 
0302 152-IH07-00 SEMICONO QVC,OI:RECT,SI,400 V,400MA,A1 12969 "6727" 

0322 152-0127-00 S~ICONO live ,01: ZEN 5I ,7.5\1 ,51 ,0.41( ,00-7 14433 25347 (,INS5aB) 
0:123 152-014Hl2 SEMICONO OVC,Ol:S",SI.30V,150M~,30V 03508 DA2527 (1N4152) 
0332 152-0107-00 SOHCONO D1IC,01 :,REcr ,51,400 \I,40OMA,A1 12969 "6727" 
03112 152-0127-00 SEMICOND DYC,OI:IEN,SI,7.5V,5t,O.4",OO-7 14433 l5347 (1N9'M) 
M05 152"0141-(12 S~ICOND DVC,Ol:SW,SI,30V,150NA,30V 03508 01\2527 {1N4152} 
0445 i 52-ll055-00 6728 SEMICOND DV(,OI:ZEN,SJ,11V,5X,O.4W,OO-7 14433 15407 

01192 152-024H1O SEMICOND DYC,OI:ZEN,SI,33V,51,O.~,OO-7 14552 1l\!9738 
1)499 152-0309-00 SEMICONO OVC,nI:lEN,SI,6.ZV,54,1W,~31A 04713 SZ14310{1N38211l'lj 
0505 152-0141-02 SEMICOND tlVC,IH:S",SI,3I.JV,150MA.30Y 03508 tlA2527 (,11+1$152) 
mm 152-0141-02 SatlCONil I)YC,Dl:SIE,SI,30V,15GI4I\,30Y 03508 01:12527 (1N41S2: 
F301 159-0020-00 FUSE,CARTR!OGE:8AG,O.25A,250V,O.1SfC 71400 A!.iXU4 
r30i 159-0052-00 PJSE,CA~TRIOGE:3AG,O,125A,250V.O.1SEC 03814 !.\GC-Ol-M:l 

J150 136-(l:OS!HI£l CONN,RCPT,ELEC:TYPE MS,9 CONT,fEMALE 0:2660 16!H6 
J48S 131-(n52-01 CONN,RePT ,ElEC:fmC,FalAlE 24931 2!M<11!'H 
L4E.l5 276-0521HiO 7813 SHU! BEAD, [LEi<: fElU~1l141C U2114 5fHJ590-6Stl3B 
l457 276-0528-00 6829 SHLD BEAD ,ElE!(:fEl1I?AMIC 02114 56-0590-650311 
0113 153-0559-(}0 SEMICONO ave SE:~TCHED PAIR BOOOS 153-055iHJO 

(0113 & 0213 PJRHISHEO AS n MATCHED P~iR) 
0123 151-101/'-00 7948 TRANSISTOR: m ,tHHAN ,SI , 27229 F1333 
Q'I23 151-101HJ1 7949 TRtlNSISTOR:FE,St,N-CHIlNWEl 04713 ~T3823 

Q124 151-0 18(H10 TRtlNSISTOR:PNP ,51. rO'-liZ 60009 15HJ1B1H1O 
CHlt '15HlS57-OO 0011 TRANsrSTOR:SELECTED 80009 153-055?-OO 
QU4 153-0565-00 5812 S8olICONO llVC SE:~n:Hrn PIlIR 130009 153-0565"00 

(Q134 & Q234 FURNISHED AS II MATCHED PAIR) 
01~3 151-0206-00 TRANSISTOR:NPN,Sr,U25 50545 2SC200il 
0154 153-0554-00 6tm SEMICONO DVC SE:MATCHED PAIR 60009 153-0554-00 

(Q254 & 0154 fURNISHED AS A MATCHED PAIR) 
0154 153-0561H)o 6812 SENICONO Dve SE:MTCHO PAIR 80009 153-0566-00 

(Q254 & Q154 FURNISHED AS A ~ATCHEn PAIR} 

Q16t 151-1)22{HIO TRnNSISTOR:PNP,SI,TO-92 80009 15HJ220-OO 
0213 153-0559-00 5EWICOND DVC SE:NATCHED PAIR 80009 15:HJ55S<-\lC 

((1213 & tl113 f'URWISHf.O AS Il ioIlHCHED PAIR) 
0224 153-0557-00 9513 TR~SlSTOR:5ELECT[D 80009 153-(J55?-On 
0224 151-o19!H!O 8514 TRANSISTOR:MPN,Sl,TO-92 00009 151-0 19!HlO 
1/234 153-0557-00 5811 TRANS ISTDR: SELECTED 80009 153-0557-00 
QZ34 15H}S65-GO 6912 SEMICOND DVC 5E:MnTCHED PAIR 00009 153-0565-00 

(Q234 & Q114 fURNISHED AS A MATCHED PAIR) 

0243 15H)206-(l0 TR~SISTOR:NPN,SI,U26 50545 lSC200A 
C!25Ii '5;H:l55it-OO 6811 SEMICONO Dve SE:MnTCHEO PAIR 80009 ~5;:HI554-Ga 

(0254 & Q154 fURNISHED AS A ~ATCHEU P~IR) 
Q2S4 1SS-,(J!36IH1O 6812 SEMICOND ove SE:MTCHO PAIR 00009 153··0566-00 

(Q254 & Q154 FURNiSHED AS A MATCHED p~rR) 
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R&ptaeeaole Electrical Parts 
P6Q4S Probe and Amplifier 

7."''' 

Tektronix $erial! Assembly NQ, Mfr. 
ft~ 

pom~n~ot No. Part NQ, gffe!',2tjve Q$!£ont ____ fj!!m~ & Q&Frie~ C2S!~ Mfr. Part 1\12, 
Q284 1514l22{HlO TRANSlSTOR~P'NP /H, TIH~2 80009 1514l22ti-OO 
\)304 151-il221HID ~ISTOR;PHP,Sl,IO-105 07253 521862 
fJ314 151-0181HIO lRtlMSISmR:Ptfil ,st ,TO--92 80009 15Hl'OO-(lO 

~ 
(1317 151-t)19(HlO 7144 7816 TRtlMSIST6R:t4PN,SI, TlHI2 80009 1SHI'!S(HIO 
Q317 15'H)190-02 7817 TRAKSrSTOR:MPN.SI,2N3904 F~ItY,TO-92 04713 SPS3319 (2t~39(l4) 
Q32~ 15HJ19iHlC TRI'lNSISTaR:SElECTED 04113 SPSSOO1 

U327 151-G210-CO TRANSISTOR:NPN,sr,10--66 tJ273S 39626 
Q343 151-{J192-OO TRQNStSTIlR;SElEWID 04713 5115.8601 
U344 151-1)192-0U TRANSISTnR:SElECTED 04713 SPs.oo01 
Q345 15'H1192-o0 7144 TRANStSTUR:SELECTED (}471l SPS8801 
aSq] 151-014S-QU TRnHSISTllR :NPM _, S I, TO-56 02735 ZW42311l 

:G-"'~ 
0413 15H'I199-OO TRANS I STOR: Pl'W ,S 1 , T1HJ2 27014 Si65057 

Q424 151-o192-l'lO TRANS ISTOR:SELEtTED 1'.14713 SPS8001 
Qi!.!13 151-G19fHj(j iR~iSTOR:SElECTED 04713 SPS8602-1 
t\454 15'H)202-00 TRtmsISTOIl:PMP)H,10-72 04713 SS2{l2S 

~ \1463 151-1:1198-00 TR~iSTOR,SELECTEO 04713 SPS8002-1 
t}1I73 151-0221-00 TRANSiSTOR:PNP,St,TO-S2 aoous 151-1:122'1-110 
0497 1514l1S2-00 rRilNS[STOJl~SElEn8) 04i't; SPSSS01 

~ lJ513 151-tH9!HJU TRAMS [SIQR;Pf!iP ,51, HH32 27014 5T65057 
0524 151-11192-00 iRANSlSrGR:SElECTED 04713 SP5800i 
\1534 151-0 19(H}O T!W4SISTOR:NP'l'UH ;m-92 00609 151-{l190-00 
1I543 '151-1:1198-00 TRANS!STOR:SElECTED O~713 SPS880Z-i 
Q554 151~O2:ll2-01l iRANSISfOR:PMP,S!,iO-?2 047'13 SS20ZS 
1(102 325-iJm -00 RES ,fXtl, H!.M:S85( OHM, 1t,0.05!'1, 1(:::10 ,MET 00009 325-0l)2!H}O 

R105 3 ~ 'HJ6144JO R£S,VAR,H~:TRMR,30K OHM,O.SK 3299r 3329!H.5!H03 
R1!l6 317-G39HlO RES,fXD,C~SN:390 OHM,5t,O.12~ 0'1121 61B915 

~ 1<109 317-(J102-(JO RES, fl(n ,CMPSN: 1K OHM,SI,01251'1 01121 881025 
1(-113 317-0301-00 i(E5,FJr:I1,CMPS~:300 OHM,5t,O.1251'a 01121 983015 
R1il! 317-13271-{10 RES, fxt) ,(/liPSt>!: 270 OHM, 51 ,0. 12!'.ii'4 0'12'1 llB2i'15 
~-115 3fl7-{J127-\}1 RES,THERMAt:1K G~,iOl 14193 1013 

~ R1'!i' 325-0025-00 RES,FXQ,fILM:3.16K OHM,1t,O,05W,lC~T9 03800 PMESOE31000f 
iH20 311-1:1609-00 RE5,vnR,~:TRMR,2K OHM,O.5W 32957 332SH-L58-l02 
R121 317-0104"00 Rts,fXD,CMPSN:100K OMM,51,O.125H {)1121 8B1045 
R122 317-0Sl:HII1 RES,fXO,CMPSN:82K OH~,51,O.12~~ 01121 SBS235 
R124 317-{12.74-00 RES,fl(O,CWPSN:270K OHM,5l,O.12SW 01121 962745 
R125 311-(}S6IHIO RES,VAR,~:TRItR.200K OH1(O.~ 32997 3329IH . .5S-201\ 

1<131 311-{1270-00 f)S1i Rf1i, FXO, CWPSN~11 Oi~ ,5t)lc 125i'! 111121 BB2?05 
R1S1 317-6390-00 6812 l!(S ,FXll,CMPSN:39 O~,51,fJ.1zr.M 01121 BB3005 

";"~ 1<:141 31l-1l1BiHJO RES ,FXD ,00PSN: 1rn: Uri!, 5! ).L125t1 0112"1 tm1B35 
R142 317-0523-00 RES , FXO ,{lIPSN: 621:; OHio!, S! ,I). 125W 01121 895235 
~Wl 317-M3lH.ID RES. rxo ,CMPSN:~3 0HI4 ,5t.,O.125i'i 01121 884305 
R148 325-0025-00 RE5,F~n,FrLM:1ao OHM,i%,O.U5~.TC~TS.Mtr 91637 CMF50-C1S0R1JF 

~~ 

1<147 32!HlO1S-OO SfH4 RES,FXtl,FlLl;l; 80009 325-0028-00 
R11ii' 325-0041-00 6835 RES ,FXG,FltM: 19.75 OKill'::1,G.O~;H:"12 91637 CMF50019R75f 
1<154 317--{J331'HIG Ri:."S,fXD,CMPSN:33 OHi.!.,5t)L 12SW 0'1121 a93305 
Ri55 311··Otl22-00 RES,VAR,N~:TRMR,100 OMM,O.5~ 32997 33l9H-l58-101 

~ R'\5r 325-mrn-00 RES, 1'-1(1) ,FH.)I: 2', 5fC OW;!, 1'1.}L 05fl JT;;: TO ,MIT i11637 IJIF5GF2S000 f 
1('\58 317-0242-00 RES,fl«l)14PSN:l,4K tl~,~,O,'i25W O~121 8B2425 

lli59 ::l1i'-0242-00 RES ):):0 ):MPSN::2 .IIK OHM, st, 0 , ~ 2511 01'121 BR21.125 
~ 11161 31 i'-OlOHlO RES,f~D.CMPSN:200 OW;!,sr.,O.12~ 01t21 832015 

R1611 325-0027-{}0 llES)l(!J ,fIUI:93 ~,1%)1.5W,IC=T9 ,"'Hill 911'\37 CMf50C93ROOf 
R167 317"010H)(J ~ES,fXD,CMPSN:100 OHM,~,O,1zrjW 01121 Sll101S 
R168 317-0512-(lO RES,r7.0,CMPSN:5.1K OHM.5~,O.125 01121 885125 
1(169 31? --{J 15::;H){) ~ES,fXD,C~PSM;'5~ OHM,51.,O.12SW 0112, 881535 

1(202 32!H10l!HlO RES ,F)(O, FHJ.I:9l.:15K OHl<!, W.,!U}5W, TC::::TlJ ,MET BiJlJUS 325-l)02Y-OO 
R200 317-(1391-00 RES,fXO,CMPSN;390 OH~,5t,O.12SK 01121 883!H5 
R209 31 H160lHJO RES ,Vrui ,NONWl'!:TRMR,~ O~,f.LSW 32997 :nZSi'H.5fl-2(lZ 

,'f;(~ R217 325-·0025-00 RfS,FXD,FELM:3.1SK OHK,1I,O.OSW,TC::::T9 03aafl PM£50E316(JOF 
!t221 3fl-lJ.t\22-iJO RES., fl(1l ,CI>lPSN:6.lK OHM,~ ,0 .12SW 01121 986225 
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ReplaCQ$.b!e Electrical Parts 
P6046 Probe and Amplifier 

Tektronix Serial I Assembly No, Mfr, 
gomPQn~nt No, P!rt No, Effective Qscont . Name & Dess;riQti20 Code Mfr. P!rt No. 

f:1222 311-0622-00 RES,txD,CNPSN:6.2K OHM,51,O.125W 01121 886225 
1<224 300-0462-00 RES,fXO."":2.4K OHM,11,O.5H 007.13 5OOS-2R400F 
1<231 317-0270-00 6811 RES,rxO,CMPSN:270HM,Sl,G.125M 01121 SB2705 
RZ31 317-0390-00 5812 ~ES,FXO,CMPSN:39 OHM,5t,O.125M 01121 883905 
R234 325-o030-(}0 RES,fXD,FILM:15UK OHM,1Z,O.05M,TC;TO,MET 19701 5U23RD150I(OF 
R235 311-065G-00 RES,VAR,NO~:TRMR.200K DHM,O.5M 32997 33291-1-1.58-2M 

R235 317-068::HIO RES,fXD,CMPSN:69K OHM,st,n.125K 01121 886835 
R241 317-il183-()O RES.fXD,CMPSN:18K OHM,51,O.125N 01121 8B1835 
112112 317-0623-00 RES,FXIl,CMPSN:62K OHM,fil,O.125l'1 01121 B86235 
R246 325-0026-00 RES,FXO,FILM:1SO OHM,11,O.OSM.TC;T9.~ET 91637 CMF5CH1SOROF 
R21li' 325-0028-00 6834 RES ,FXO ,filM: SOO09 325-0028-00 
1<247 325-0041-00 6835 RES,fXO,FILM:19.750HN,11,O.OSM,TC=T2 91637 0IF50019R7SF 

1l25? 325-003HlO RES,FXD,fILM:2.5K OHM.1X.O.05M,TC=rO,N~r 91637 0IF50F25tlOOF 
R261 ,17-()201-00 RES,FXO,CNPSN;200 OHM.fil,O.125K 01121 882015 
11264 325--0027-00 RES,FXO,FILM:930HN,1X,O.5K,TC;T9,METAl 91637 CMF50C93ROOF 
R302 315-0104-00 RES,FXO,FIU!:100K OHM,Sl,G.25M 57668 NTR25J-E10GK 
11333 a15-0104-1)O RES,FXO,FILM:100K OHM,54,O.25M 57&68 NTR25J-E10CK 
R304 315-{lSSHlIl RES,FXO,FILM:5S0 OHM,51,O.25M 57668 NTR25J-EtiSOE 

Q3G5 31fH.l10Q-OO 7144 RES,FXD.CMPSM:10 GHM,1()1,O.25K 01121 C81001 
~BOS 321-i1300-00 RES,FXD,FIIJI:aa.7K OHM,11,0.125K,H:!:'TO 07716 CEAOOS71)1F 
1<307 321-0293-00 RES, FJ(O ,m.M: 11.0K OHM, 1X,O.125K, TC=TO 07716 WID11001F 
1(300 315-0103-00 RES,FXO,FILM:10K OHM,51,O.25K 19701 5tl43CX10KOOJ 
11309 315-0433-00 RES,fXD,FILM:43K OHM,51.,O.25K 1971)1 5043CX431<OOJ 
rl.31ll 31!Hl205-00 7144 RES,FXD,HLM:2M OHM,fil,a.25M 01121 CB2055 

11316 3UH1102-00 7144 RES,FXO,CWPSN:1K OHM,101,O.25M 01121 CB1021 
!B1? 31IHI332-00 i'144 RES,FXD.C~PSN:3.3K OHM,10I,025K 01121 CB3321 
11318 311HH02-oo 7144 RES,FXD,CMPSN:1K OHM,10I,O.25W 01121 (B1021 
!(319 307-010?-00 71411 RES,FXD,CWPSN;S.6 OHM,5%,0.25W 01121 Cll56G5 
11321 31!;HlS23-00 RES,FXD,FILM:S2K OHM.5t,O.25" 57668 NTR25J-E82K 
R323 311H1102-00 7144 RES,FXD,CNPSN:1K OHM,101,O.25W 01121 (131021 

1(324 321-1:1634-00 RES,FXO,FILM;S4.65K OHM,O.25X,O.125K,TC;T2 19701 50331(C841<65(; 
11325 311-0635-00 RES.VAR,NO~:rRMR,1K OHM,O.5M 32997 3329H-G48-102 
11326 321-0274-00 RES,FXD,fILM:6.9SK OHM,1I,O.125M,TC=TO 19701 5lJ43E!'J6K980F 
R344 315-0103-00 RES,FXO,rILW:10K OHM,SX,O.25" 19701 5043CX10KOOJ 
R345 3Hl-0102-00 7144 RES,fXO,CMPSN:1K OHM,iGl.O.25M 01121 C81021 
R346 315-0203-00 7144 RES,FXU,FILM:20K OHM,St,D.25M 57668 NTR25J-E 201( 

1m? 321-0257-00 RES,FXO,FILM:5.90K OHM,1X,O.125~,TC:TO 19701 5033Bl5K900F 
!!34B 311-(1634-00 RES,VAR,NONWW:TRMR,500 OHM,G.5K 32991 3329H--t5S-501 
IU49 32HI22g.·00 RES,FXO,FILM:2.3?K OHM,11,O.125M,TC=TO 19701 5043ED2K37F 
R350 316-0100-00 7144 RES,FXO,CMPSN:10 OHM,101,O.25M 01121 C91001 
R400 311-0604-00 RES.VIlR,NO~:PNl,250K OHM,D.5" 12597 381-000258 
1<401 321-0356-00 RES,FXO,FILM:49.9K OHM,11,O.125M,TC;TO 19701 5033ED49K90F 

RIl05 317-1.118HlO RES,FXO,CMPSN:1BK OHM,5%,O.125W 01121 881835 
R406 31?-0202-tIO RES,FXO,CMPSN:2K OHM,5I,O.125M 01121 8B2025 
R412 317-011HlO RES,fXO,CNPSN:110 OHU,5X,O.125W 01121 881115 
1<413 317-0470-00 RES,FXO,CNPSN:470HM,Sl,O.125K 01121 884705 
1<414 317-1)510-00 RES,fXO,OIPSN:51 OHM,51,O.i2s.! 01121 8B5105 
11415 311'-0512-00 RES,fXO,OIPSW:5.1K OHM,51,O.125 01121 1385125 

R420 3i!H)911-00 RES,FXD,fILM:910 OHM,Sl,O.25W 57668 NTR25J-E91GE 
R422 317-0240-0{) IU:S,fXD,CMPSH:24 OHM,5X,O.125K 01121 882405 
R4lE! 317-0300-00 RfS,fXO,CNPSN:3U OHM,Sl,O.125M 01121 a83005 
~424 321-0115-00 RES,FXO,fILM:1540HM,11,O.125M,TC;TO 19701 5043ED154ROF 
11425 315-047HlO 6811 RES,FXO,FILM:470 OHM,SI,O.25M 57668 NTR25J-E470E 
R425 32H1183-00 6812 RES,FXD,FILM:7B70HM,11,O.5W,TC=TO 19701 5053RD787ROF 

1(426 31S-033HIO 6811 RES,FXO,fILM:330 OHM,5l,O.25W 57568 NTR25,J-E330E 
R4213 31('-0273-00 RES,FXO,CMPSN;27K OHM,5'1,O.125M 01121 002735 
f.l429 321-(1143-110 RES,fXO,FILM:3010HM,11,O.125K,TC=TO 07716 CEM301ROF 

(ll:429A ONLY) 
R429 321-063fHJO RES,FXD,FILM:100 OHM,O.SX,O.125W,TC=T2 91637 C14F551160100ROD 

1-6 REV JUN 1986 



-
Replaceable Electrical Parts 

1·~ 
f'6046 Probe and Ampiifier 

Tektronix Serial! Assembly No, Mfr. 
I?$'''''' P>!JI2Qnent No. P§lrt No, liffective _ O$(;on~ ___ N!me Ji..Daser~.2,~L _______ ~Mfr. E~,-~ 

(114298 ONLY) 
1(429 317-0820-00 RES,F~D,CMPSN:a2 QHM,5~,O.125H 01121 aSB205 

(114291.: OHlY) 
fA$'" R443 317-01121-00 RfS,FXD,CMPSM:620 O~,5%,O.125W Oi'121 896215 

i(44lt 317-{l470-oo 6827 RES,FXO,CMPSN:47 O~,51,O.125W 01121 884705 
1(444 317-0131-00 SB2S RfS , 0:0 ,0000N; 130 OHM )')t, O. 125it 01121 981315 
;(445 315-0162-00 6927 RES,FXO,FILM;1.6K OHM,51 d O,25M 19701 5043Cl(1K600J 

~~ 
R41t9 317-0220-00 RES,fXD,CMP5N:22 O~,51,O.12SW 0'1121 BIl72Q5 

AA5ti 31~-o64::H)(l R£S,V~R,NONWW:T~,50 OHW,O,~ 32991' 3329H-i.58-500 
11451 317-{1271)-00 RES,~<O,CNPSN:27 OHM,st,O.125" .G1121 IlS2?05 
R452 3214)164-00 RES,FYn,FI~;499 Q~,1%,O.12~,TC=TO 19701 5033EU49900F' 

:r:;f".~; R453 317-1)272-00 RES,fXD,CMPSN;2.7K ~.51,D.125M 01121 882725 
1<454 317-0201-00 RES,FXO,CMPSW:200 OHM,5t,O.12~ G1121 392015 

(R4549 ONLy) 
R4M 317-1)21tH)O RfS,FXD,CMPSM:21OHW,5t,O.12fM 01121 882205 

fW:-~ 
fR454C OtilY) 

R454 317-0910-1)0 P.ES,FXO,CHPSN~91 O~,5t,O.125~ G1ll1 689105 
(R4514!l ONLY) 

R456 317-0300-00 RfS,FXO,C~PSW:30 OHM,5l,O.12~ 01121 1383005 
~ 11457 32H1127-o0 RE5,FXO,FH.M:205 OON;t%,O.·i2~,n:"TO 07716 CfJ,\!J205RO f 

R458 317-!120HIO RES, FX!J ,CI4PSN: 200 OHM /:It)J • 125K 0112'1 BIl2ll15 
R4S9 321-{) 1213-{)0 RES,FXD,FILM:2lJO OHM, 1i:/O.1~, TC:::TO 19701 5033E112OOROF 

(R459n UMLY) 
R459 321-{1751-(16 !U::S, f)(O, F! L}I:S(} Oi*<l).L25'4 ,O.125i'f, n:::;:T9 91537 0iF55116C50000c 

(R4598 OMLY} 
1<463 317-0332-00 RES,FXD/CMf~N:3.3K OHM,5%,O.i2~ 01121 aS33l5 

1(466 317-0122-00 RES,FXO,CMPSN:1.2~ OHM/~4,O.12~ 01121 881225 
f,ff#'f, 1(471 317-0301-1)0 R£S,FXO,CNPSN:300 O~,O'%,O.115~ 0112'1 883015 

QII73 315-(1270-00 5811 I1ES,FXl:J,FIUI:27 OH;!/5t)1.2~ 19701 501i3CX27RGlll 
R473 315-(1430-00 6812 RES,FXO,FILM:4l O~.54,O"25K 1S701 5043C)(q3ROOJ 
R47S 315-0242-00 RES, FXC, FlLW:2 .4K UIti,5%,lL251't Slse6 l-ITR25.J - £021(4 

f~ 
RillS 317-\)43(1-00 RES,FXO,CMPSM:43 OHM/5%,n.12~ 1:11121 BB4305 

R480 311-fl60?-OO l<E.S ,\fill< ,Nil~~: TRMR ;lOK OM/oi JJ. ~ 73138 82"25-2 
R4S1 317-0392-00 RES,FXD,CMPSN:3,9K OHM,51,O.12~ 01121 883925 
Ri\IH 317-0222-00 RES,rXO,CNPSN:2.:Zr. OHM,st,O.12~ 01121 982225 

(Rf;# R489 317-0270-00 RES,thO,tMPSH:27 O~,54,O.1Z5K 01121 B82705 
AAS2 315-0470-00 IIES,FXO,FllM:47 !i1-i!,5t,O.25K 57600 NTR25J-H7EO 
RI!9J 321-0327-00 RES,FXO,riLM~24.9K OHM,1Z,Q.125K,TC=TO 07716 CEIIDl4901F 

,.~ 
11494 32Hl32fHlO RES,FXO,Fl~:25.SK OHM,11,O.12~,TC=TO 19701 5Oil3Ell25K50f 
:<ti95 315-0153-00 RES,FXD,F!LM;15K OHM,54,O.25K 19701 5043Cl(15KOOJ 
R5lj1 315-0682-00 RES,FXO,FILM:S.8K OHM,~4JO.25K 57658 1111<25../-£051(8 
1<502 315-ll271-ilO RfS,rxn,FiLM:270 OHM,5t,O.251't 5?668 NTR25J -El70£ 
R513 317-0470-00 RES,FXO,CM~:4? OHl4,5t,O.12~ 01121 S84705 

~~ R514 lr7'-G510-o0 RES,FXO,CNPSN:51 t\HtoI,5t,O.1251'1 01121 395105 

1<515 31('-0512-00 RE5,fXO,CMPSN:5.1K OHM,5t,O,125 01121 S85125 
tlS22 317 -{WIG-GO RES,fXO"CMPSN:21! OHM,5t,O.125!'l 011:21 Ba2l10S 

~ 
1(523 317-(130(Hlf.l RES,fXIl,CMPSN:311 OHM,5t.O.125!'( 01121 883005 
R524 321-0115-00 RES,fXO,FH.M:154 OHM,1'4JI.1'25ft;n::o::TO 19701 5043B:l154iWF 
£<53'! 321-(lSQ1-{10 RE5,FXD.fl~:1,SK GHM,1%,O<12~,rC~TO 91637 MFF1B"II:iG10000f 
R532 32H12fJ1-(lO RES,fXD,F!U!: 1.211< OIlM, 11;,0.12514, TC=TO 1S701 5Oi43ED1K210F 

f'>-~ £<534 32Hl3UO-oO RE5,FXO,F!U!;13,UK OHM,11,O.125H,TC::TO 07716 C£OO'!30{hF 
1<536 321-01.22-00 RES, FXlJ ):i U!: '182 OHM. 1'1.)), '1251'l, lC:::1'O 19701 5O~3m182ROF 
R543 :nl-Q621-(\O RES,FXO,CMPS~:620 OMM,54,Q.12~ 0"1121 896215 
R544 317-(l1l70-l}Q saZ? RES,fXI:l,CMPSt.l:It? OHM,5I,O.125K 01121 8811705 

~" 
11544 3174.lUHlO SB2S RES,FXO,CMPSN:1JO OHM,51,O.125~ 01121 981315 
R549 317-0220-00 RES,FXD,CMP5N:22 OHM,5t,U.'2~ I)n,~1 S!l2205 

R550 311-1222-1)0 RES ,VAR).tO!OO'I; fRI<!R , 100 n!tl,t:L~ 32997 33S6F-T04-101 
R551 31?-030fH}(l RI5 , fXIJ , CMPSN: 30 OH~Uil., {) . 12!lt1 {11121 883005 

t,~ R552 321-{1164-00 RES,fXO,FH.M:499 m~, 11,00 125K, K::l0 19701 5!l33ID499ROF 
R554 315-{1301-(1O RES,fXD,FILM:3oo O~,5t,O.2~ 57500 NTRZ5J-SQOE 
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Replaceable Electrical Parts 
PS046 Probe and Amplifier 

QomRQflent No ~ 

R555 
R556 
1<557 
R558 
R559 

R559 

91101 
SMtl50 
SJl450 
T301 

"-8 

Tektronix Serial/Assembly No. 
Part NQ, _EffectivE! Dscont 

311-1223-00 
317-0300-00 
32Hl127-o0 
321-0116-00 
317-(l20'HIO 

317-0510-00 

----- -----
262-082'3-00 
26fHJ923-00 
120-0543-00 

Name & Ot!scriQ!ion 

RES, V~R ,NO,",:TRIoIR ,250 OHM ,0. 51!! 
R(S,FXO,CMPSN:30 OHM,51.0.1~ 
RES.f~O,F!LN:205 OHM.1X.O.125K,TC~TO 
RES,FXD,FILM:1S80HM,1t,O.125W,TC=TO 
RES. FXO ,CMPSN: 200 OHM, 54 .0. 1251'1 
(R55911 ONLY) 
RES,FXO,CMPSN:510HM,51,O.125H 
(RS59B ONLY) 

(SEE RMPl FOR REPLACEMENT pnRTS) 
SWnCH.I'tIRED:IoIVOLT5/0IV 
SWITCH,ROrQRY:POWER & AIoIPL 
Xfl.IR • PI'IR , S T P!JN : 

Mfr. 
Code 
32997 
01121 
On16 
07716 
01121 

01121 

80009 
i'SS54 
S0009 

Mfr. Part No, 

33861'"-T04-251 
883005 
CEA0205ROF 
CEliD15aROf 
S82015 

885105 

262-0823-00 
5-34741-411 
12(H)5113-00 
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Section 8 - P6046 Probe and Amplifier 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacemefl! parts are lwa'(abie trom or through your local 
Tektronix, Inf:, Field Otfice or nmresemtative, 

Changes to Te,nror;ix instruments are sometirr:e:; made to 
accommodate Improved components as they become available, 
and to give you the beflf'lflt of the latest circuit !mprovements 
developed in our engineerlng depalimenL il is therefore 
important, when o<deri11g parts, to include 1l'1e following 
information in your order: Part number, instrument type or 
numoer. serial number. and modification number if applicable 

H a part 'IOU have ordered has been replaced with a r:Bwor 
improved part. your loca! TektroniX. Inc. F.eld OffiCe or 
repfesentatlve WI!I CGlllact you concGrning any change in part 
n:;rnber 

Change m.lorrtraHcn. H (>flY. is located at ttle rear of this 
manual, 

ITEM NAME 

in the Pans Ust an Item Name is separated from the 
description by Ii colon (:J. 8ecause of space limitations. an Item 
Name may sO!TIE,hmes appear as incomplete. For further Item 
Name k1(,n!ilicalion, the U.S Federal Cataloging Handbook H6·1 
call be ,Jlilized where possIble. 

FIGURE AND 'NO EX NUMBERS 

!terns in this section are referenced by figure and index 
nllmt:ers to the illustrations 

INDENTATION SYSTEM 

This mechafHcal parts list is indented to indicate item 
relationships Following is an exarnple of the indentation system 
uc,ed in the description column. 

I 234 5 Name 8. Description 

Assembly andlor Component 
Attaching parts for Assembl~< and/or Componem 

•••• END ATTACHING PARTS u" 

DeUJil Pari of AssemMy ilnd/or Component 
Attaching parts for Derail Part 

.... END ATTACHING PARTS •••• 

Parts of Detaii ParI 
Attaching parts for Paris of Detad Pari 

.... END ATTACHING PARTS •••• 

Attaching Parts always appear in the same indentation as 
the Item it mounts, while the detail parts are indented to the right. 
Indented ,t<lms are pan of, and included with. the next higher 
indentation, 

Attaching parts must b& purchaaed s~aratel." unle$$ otherwise 
specified. 

ABBREVIATIONS 
INCH E~CTRN ELEGT'K'N :N INCH SE SlNGLf END 
!\lUMBER SI2E flEe ELCCT;q~CAL lNCAND INCA,NOeSCENT SECT i'ECnON 

AC1"R ACTUATOR ELCTLT ELECTROL YTiG INSUL !NSUlA'TOR SEM!CO"<O SEMICONDUCTOR 
ADP'H ADAPTER oLE"" ELEMENT iN'fl I~TERNAL SrlLD SHI(U) 
Al~GN AUGNMENT £PL ElECTRrCAL PABTS LIST LPHlDR LAMPI--tOtDER SHLOR SHOULDERED 
AL ALU!'vHNUM EOPT EOUIPMENT MAC!; MACHINE SK~ SOCKET 
ASSEM AS.SE~~~BlEO EXT F)(TERNAL MEeH MECHANICAL SL SLIDE 
ASSY ASSEMBLY 'It FILUSTE~ HEAO MTG MOUNTING SLFlKC SELF-LOCKING 
ATT2N ATTENUATOR FU,X FLEXiBLE NI" NiPP,£: SlVG SLEEV!NG 
A\,VG AMERICAN WIRE GAGE FL" FLAT HEAD NON WIRE NOT WUlE WOUND SP'R SPRING 
8D BOARD "Ln. FILTER OBl1 ORDER 8" DESCRlPTION SO SC.1UARE 
G~KT \;RACKET tR FRAME c·, ~RONT 00 OUTSiDE DIAMETER SST" STAINLESS STEEL 
t3RS BRAf,S rSTNR FASTENER OVH OVAL HtAG STL srr.El 
RRZ i-3HONZE q FOOT PH BRZ >'HOSPHOR BflONlE sw SWITCH 
B3HG 8I.JSH!NG FXa FIXlD PI, PLAIN 0' PLATE T rUBE 
CAM CA8fNET GSI<T GASKET PLSTC PU\STiC TER.M 'ERMINAl 
CAP CAPACITOR dOL clANDLE ?N PART NUM8H1 fi..1D THREAD 
CE~ CERAf',,1iC '"EX HE:XAC,GN Pf>.tH PAN HEAD THK T~HCK 
C~!AS CHA.SSIS H!OX hD HEXAGONAL HEAD PWf'i POWER TNSN 'fENSION 
CKT CI"Cur, ~EX SOC HE:<'AGOf>~i.\L SOCKET RCPT RECEPTAClEo TPG 1 APP!NG 
C-:CIv1P COMPOS!T\O~'4 !""iLCPS HEUCAL COMPRESSiON RES R~SISTOl'1 fRH TRUSS Mt'AO 
('ON~ CONNECrOR :""EXT HELICAL EXTENSION RGO "l!GrO 'V 'IOL1'''.GE: 
CO'! GOVER rlV HIGH VOL TAG€. RLF PiEUF.:F VAR VARiABLE 
GPLG COUPL!NG Ie iNTE:A.";F~t\ TED CtHCUrr HTNH RETMNER Wi wn~1 

CPT CATi40DE RA'{ TUBE 10 INSIDE QI,o,METEfl SCH SOCl"(ET HEAD 'WSHR WASHER 
DEG DEGREE 'OENr IDENTiF!CATION SCOPl:' OSCiLLOSCOPE Xl'MP TRANSFORMER 
D'NR CW:~AWf::R It-.'1PLR ~MPELlER seR SCREW I<.STfl TRM';S1STOR 
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Repl,aceable Mechanical Parts 
1"'6046 Prooo and Amplifier 

CROSS INDEX - MFA. CODE NUMBER TO MANUFACTURER 
Mfr. 
QQde Manufacturer Address Cill. State. Zip Code 

00779 Ql,fp iNC P 0 BO); 35GS HARRISBURG rn 17105 
02114 ~MPEREX ELECTROHIC CORP 5083 I::INGS Hlff SAOOfRTIES NY 12477 

FERROXCOOE DIV 
02660 8l~KER ~~ CORP 2001 5 25TH AilE 3ROAOVIEK II. 60153 

!lI4PHelO l NOR Hi A"'EIH Ul [J IV 
02758 Ill;NOlS TOOL "ORKS i~C 195 ALGONQUIN ROAD DES PI..lHNES I L 60015 

Fn5rEX DIVISION 
!l4811 PRECISION nm SPRING CO 10107 ROSE ST EL WONTE en 91734 

P {) BOX 5450 
05S2:0 EG AND G HAKEfIELO ENGINEERING 60 /,IUDUBON RD "AKEFIELD ~ Q1SBO 
06950 \lSI CORP 13001 E TEMPLE AVE CI IT OF i\lIDlJSTI(Y C~ 91746 

SC!(~CORP OIVISHlN 
12327 FREfJlAY CORP 93il1 AU.EN DR CLEVElAND OH 44125 
18203 ~E~N MICRO~AVE CO SKYLINE ORIVE MONTVILLE NJ 07045 
225<~ ou P(!I$T E I OE NOIOURS AND CO INC 30 HUNTER lANE CAMP HILL PA 17011 

OU PONT CONNECTOR SYSTOIS 
24931 SPECIALr~ CONHECTOR co INC 2520 ENDRESS PLACE GREENWOOD IN 46142 

P " BOX 0 
29520 HEYCO MOLDED PROOUCTS 147 MICHIG~ AVE KtMI~ORTH NJ 07033 

POBOX 160 
7U318 ~L~ET~l SCREW PRODUCTS CO tNt 821 STalART AVE GARDEN CITY NY 11530 
711'85 T91'1 IIie 1501 140RSE liVE ELK GROVE 'I! LUiGI: il 60007 

TR~ CINCH CONNECTORS 
73743 FISCHER SPECH1l MFG co 445 MORGAN 5'1 CINCINN~T! OM 45208 
('6854 Glil< SWITCH SYSTOlS iNC 100 S MAIN ST CRYSTtll LAKE it 60014 

SUE Or onK TECHNOLOGY !~t 
7790() SflJlKEPOOO r SIli NT O~IlRLES ~n RGIN It 60120 

Ill'll OF ILLINOIS TOOL I'IDR!l:S 
78189 ILLINOIS TOOL ~RKS INC 5T CflllRLES ROllO ELGIN It 60120 

SHAKEPROOF DiVISIUN 
00009 TEKTRONIX iWC 4900 S W GRIFfITH OR BEAVERTON OR s?On 

p 0 BO)( 500 
83385 14lCROOOT ~ANUfACnjRING nil: 3221 ~ eIG BEAVER RO TilOY IIIl 4809S 

GREE.R-CBffRClL Dry 
86928 SEAS1RIliol loiFt; co INC ?G1 SONORA liVE GLENDALE C~ 91201 
9a907 TEXTRON INC 800 18TH liVE ROCKFORD IL 61101 

GIMCIIR OIV 
9SZ7{l IoIICRODor MANUFClCTUlUNG lNC 220 PI\SQOENA AVE SOUTH PASADENCl en 91030 

"AWl SOUTH ?nSAOENt'I !HiI 
11<0435 LEN!S SCROt co 4114 S PEORHi CHICAGO il 60&09 

8-2 REV JUN 1S8S 



Fig. & 
Index Tektronix Serial I Assembly No. 
No, Part No, £ffeeti:te Oscont 

1- 010-6232-00 8512 ---- --_ .... 9513 
-1 010-0213-00 8512 

..... _-- ----- a5H 
-2 015-0100-00 

REV JUN 1986 

Qty 1~§ Nam! , O!teaRt~n 

1 PROBE,YOlTAGt:P6046,72.0 t,1 X MIACCESS 
1 PROBE,YOLTaG£:P6046,12.0 1..,10 lC KlACCESS 
1 .PROBE,VOLTAGE:J604&,n.O L,10 X "/ACCESS 
1 .PR08E,YOLTAGE:P6046,?2.0 l,10 X II/ACCESS 
1 .POMER SUPPlY:W/AMPl[fIER 

Replaceable MeehantCEl! Pvts 
P6046 Probe and Amplifier 

Mfr. 
Ggde Mfr.. Part NS!. 
00009 010--<l23Z-OO 

00009 010-(1213-00 

80009 015-(1100-00 
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REtplaceable Mechani~1 Parts 
PGo46 Probe and Amplifier 

FIg, & 
tridEll( Tektronix Serial! Assembly No, Mfr. 
No _ PanNa, Eff§9ii'!:5:t D$92l1t \}t)' 1234§ NMlE! .~, DescriptiO!) 9:29! Mfr. Part No, 

2-1 !J10-o:m .. 00 8512 1 PAUBE,VOLTAGE:P6046,72.0 l,10 X ~/ACCESS 00009 01(}-o213-oo 
.- --_ .... --.--~~ aS13 1 PACBE,VOlTAGE:P6046.72.0 l,i0 x "!ACCESS 

-2 011)-0361-1:10 1 .flTTEN HD,PROBE: 80009 010-0361-00 
OiO-041!l-OO 8239 1 .nTTEN HD,PROBE:P6046 aunl 00009 01!H1419-oo 
21{)-0997-oo 8239 2. ~nSHER,FLAT:Q.042 to x 0.135 00 X 0.01 OOOOS :210-0997-00 

-3 2O!HHS2-00 '2 • HP ,PROBE;SI'fIVn TYPE 00009 2OtHl162-00 
206-0164-00 6831 :z · np ,PACBE:m:JJUSTAlRE TYPE,iiEX 80009 206"0164-00 

-4 214-0283-00 6 .COHTACT,ElEC:GROUNOING,Ctl BE GOLD Pl 80009 214-02S!HlO 
-s 13H.l25S-00 :2 .CDNN,RCPT,ELEC:TEST JncK 24931 33JR115-2 
-6 344-004fHlO 2 • CLIP ,ElECTIHCllL:AlUGAiOR ,1.56 l,STL 00009 344-0046-00 
-7 206'-0163-00 2 .GROUND TIP IlSSY; 00009 2OtH)163-0C 
,·8 206-0114-00 2 • HP ,PIWBE:HOOK 90009 2tl6-0114-'OO 
-9 156-04011-00 lOO9 2 • TOOE,INSUUHOR: 60009 15lHi404-00 

166-0404--01 7010 1 .cOVER ,GROUND: 80009 1654.\404-01 
-10 .lEAO,ELEC:STRO,24AKG,GRY VINYl,12.0L 
-11 175-0124-00 1 • lEAO ,ELECTRlCAl:STRO ,36 AWG,GY ViNYL,S.Ul 80009 175-0124-00 

016-0111-00 1 • CllSE,CRYG ,PROBE: 00009 016-011H)O 
20fH)372-00 1+ • CliP ,SeRB'! TlP:O/111HI SCI! THO ,POLTHN 00009 20tHn7Z-00 
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Replaceable Mechanical Parts 

~ 
P6046 Probe and Amplifier 

fi~ 

FIg. & 
Seriall Assembly No> Mfr. Inde", Tektronix 

N<L Part No, Effective Oscont Qty 12345 Name & OeseriR!!c:m Code Mfr. Part No, 

3- 010-0214-00 8512 1 PROOE, VULTIlGE:P6046 ,PROOE ONLY 00009 010--(1214-00 
--_......... --_ .... - 8513 'I PRGBE,YOlTAGE:P6046,72.0 l,10 X \II/ACCESS 

~;~ -1 206-0153-00 1 • TIP ,PROSE: 80009 rofHn53-M 
210-0:504-00 7818 1 • NUT ,PUHN,HEX:O-BO X 0.156 HEX,BRS en Pl 80000 210-0504-00 
210-1037-00 7818 2 .WQSHEJI ,FU\T:O.068 ID X 0.1'75 00 X 0.01 00009 210-1037-00 

,PROBE TIP tNtlOOES; 
$~ -2 214-0948-00 'I • .lEV£R ,SWITCH: 00009 214--(1948-00 

-3 214-0947--(10 1 •• SPRING,SM OTT:O.3B l X a.Oi,SPR STl MIRE 04811 ORDER BY OESeR 
-4 lSlHlB7HlO 1 • .CIRCUn eOt\RD:LEVER SMIrCH 80009 388-0812-00 

200-1167-00 8437 1 •• COVER,HT STAB:XSTR,2,TO-18 05820 25!H&-40 
-5 210-1037-00 1 •. WQSHER,fL4T:O.068 10 X 0.175 aD x 0.01 BOO09 210-1037-00 

~ -6 213~Oi2H1O 7817 1 •• SCREK,MACHINt:O-ao X 0.094,PNH,SST 83ass OROER BY OESeR 
211-0160-00 7818 1 •. SCREK,MnCHIME:O-SO X O.18B,FILH,SST 1t\S19 OROER BY OESeR 

-( 211-0135-00 4 •• SCREK,MACHIM£;O-8D X O.Z5,FLH,B2 (lEG,STl 83385 ORDER BY OEseR 
'-8 670-0160-00 6811 1 .CIRCUIT eo ASSY:cnPACITOR ROTOR 80009 670-o1&Hlfl 

r~-;; 670-0160-0' 6812 8436 1 .CIRCUIT au ASSY:MnlN AMPLIFIER SOOO9 670-(l161HI1 
6(1)-0180-03 8437 1 .CIRCUIT lID ASSy:MftIN 80009 670-(1160-03 
17t\-012HlO 8437 2 •• WIRE,ElECTRlCAl:20 AMG,BARE,12.0 L 80009 176-0121-00 

-9 136-0252-00 39 •• SOCKET,PIN TERM:U/" 0.019 CIA PINS 00779 2-330e0a-7 

~ 
•• (ATTACHING PARTS FOR CKT BO) 

-10 2'11-0069-00 1 .SCREK,MnCHINE:2-56 X O.125,PNH,STl TK0435 ORDER BY OEseR 
• (END ATTACHING PARTS) 

-11 570-0166-(10 1 .CIRCUIT aD ~SSY:SIMPlIFIER PLUG IN 80009 6711-0166-00 
-12 214-0946-00 1 .INSULATOR,PLATE:CIRCUIT BOARD,FISH pnPER s0009 214-0946-00 

~ -13 204-0303-01 7917 1 .BODY HALF,PROSE:UPPER 00009 204-0303-01 
204-0303-04 781B 8512 1 .BODY HAlf,PROSE:UPPER,W/HOLES,PLATED BU009 204-0003-04 
204-0303-ll6 8513 'I .anOY HAlF,PROBE:UPPER.W/HOLES,PLATED 00009 2OlHl303-OS 
2(\4-0303-1:16 7818 '1 .BODY HALF ,PROBE:UPPEJI ,IUPLOOS ,PLATED 00009 204-0303-06 
348-0023-00 7918 4 .PlUG,HOlE:UfKO.14 UIA HOLE,KIIT PLSTC 02768 207090201000101 

,f,~ -14 204-G307-00 1 .BODY HQLF,PROBE:tOKER 80009 204-0307-00 
.(~TTACHIMG PARTS) 

-15 211-1)034-00 4 .SCREW,MACHINE:2-56 X O.S,PNH,STl 06950 ORDER BY DESeR 
• (END ATTACHING PARTS) 

f-~-;;,. -<16 175-0477-00 1 .CaBlE nSSY,Rf:3,2S AHG,1,93 OHM COAX,7Z.0L 80009 175-0477-00 
015-0201-00 1 .TIP,PROBE:IC TEST 80009 015-1l20H)O 

!~iVl'; 
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Replaceable Mechanical Parts 
POO46 Probe and Amplifier 

Fig. &. 
Index Tektronix Seriall Assembly No, Mfr, 
No, Pa.rt No. Effective Dicont Q~ 12345 Name 8. DeS<;iriQ~iol'1 Code Mfr. Part No. 
4- 015-1)106-00 1 PO~ER SUPPLY :iVllMPl1 FI ER 80009 015-0106-{)0 

015-0115-00 1 • AIoIPU fl Ell ,01 f'F! 130009 015-0115-00 
-1 366-0322-01 • .KNOI'l:CHAR,iL25ZlO X 0.137900 li O.7SH SOGOS 36EH1322-01 
-2 262-0923-00 1 .. S"ITCH,"IRfD:MVClTS/OIV 80009 262-{)B2HJO 

260-0923-00 1 •• StHTCli ,ROTIlRY:POlifR & ru.iPL 76854 5-34741-411 
-3 67tHJ183-00 1 .. CIRCUiT aD ASSY:COMPENsnTlON 80009 67(HI183-00 
-4 670-0194-00 S827 1 •• CIRCUIT ao ASSY:iHPUT aOOO9 670-0184-00 

6m-01911-01 6828 8512 1 "CIRCUiT 130 nssy: INPUT 90009 S7lH)1S4-1J1 
!:W(HI184"03 aSH 1 .. C I RCU IT SO i1SSY; HtPlIT 80009 S?fHI184-lJ3 

-5 131-1J37Hlll 5 .•• CONNECTOR,TERM:U/H 26 ~~ WIRE 98278 122-0162-019 
~S 136-022(HIO 2 ... sn,Pl-I!4ElO::TRANSJSl'OR 3 COtHtlCT 71785 133-23"11-034 
-7 136-I}Z3S-GO :3 •.• SKT,Pl-IN ElEK:TRANSlSTOR,6 CO~TACT {f7as 133-136-12-062 

271HJ507-0(l aSH 2 .•. SHlD BEAO,ElEK:FERRIT£ 02114 56-590-65S/3B 
-6 211-0079-00 1 .• SCR~,MntHINE:2-56 x O.16S,PNH,STL TI<0435 5549-418 
-9 129-0157-00 1 •• SPACER,POST:O.23 L.Z-S6 THRU,Al,IJ.25 HEX 81)009 129-0157--00 
"'10 210-0405"00 1 •• Nlll,PUUN,HEX:2-56 X G.1S8,BRS co Pl 73743 12157-5(\ 
-11 21(HI840-00 1 •. ~~SHER,fLAT:O.39 10 X 0.582 00 X O.02,STl 869213 ORDER BY OEStR 
-12 21(HI59tH'JO 1 "NUT ,PLlHN,HEX:ll.375-32 )t. 0.438 BRS CO Pl 73743 26269-402 
-'13 3SIHl2S3-00 1 •. KN08:GY,O.125 10 X 0.312 00 X 0.562 H 90009 36lHI2S3-00 
-14 131H1089-00 1 •• CONN,RCPT,ElEC:TYPE MS,9 CONT,FEMALE 02660 165--16 

.• (AHACHING PARTS) 
-15 21HI097--OO 4 •• 5CR9I,MI1C1HHE:4-40 X O.3i2,PNH.SH TK0435 ORDER BY OEseR 
-16 21(Hl20"l-OO 1 •• TEm.H~l,LOO:O.12 W,LOC!(ING,BfH lIN PL 86923 11373-157-2 
-17 211H155H)O 1 •• NUT,PLA1N,HEX;4-40 X O.25,sr CD PL TK043S ORDER BY OEseR 
-t8 21G-Q596-0tl 3 .. /IIUT ,Pl,ASSBi 1i'M;4--40 X O.25,STl CO Pl 79199 21Hl41SGO-OO 

•. (£NO ~rr~(HING PARTS) 
-19 67(1--1)186·'00 1 .. CiRCUiT aD ~SSY:OUTPUT SOOOS 671Hl18!.l-OO 
.. 20 136-11220-00 14 •.• SKT ,?L-IN ElEK:1RANSISTOR 3 CONTACT 71795 133-2::H1-031+ 
-21 214-0506-00 15 ... TERMiNAL,PIN:iUl5 LX 0.045 SIl,BRS 80009 21'HIS06-00 
-22 211--0008-00 Ii .. SCREW,MIlCHINE:4-40 X O.25,PNH,STL 93907 ORDBI BY OEseR 
-23 131-0352-01 •• COMW,RCPT,ELf.C;BNC,FE~AlE 24931 ZSJR119-i 
-24 210-0255-00 'I .. TERMiNAL, LUG; (1.391 HJ. LOCKING ,81<5 CD PI. 12327 OROER BY OEseR 
-25 :f33-105O-00 1 .. PANEL,FRONT: aOO09 333-10S(H)O 
-26 386-1347-00 1 •• SU8PANEL,rRONT; 130009 386-1347-(jO 
-27 21H1536-00 4 ,.SCREW,MACHINE:6-32 X O.312,FLH,100 OEG 93907 ORDER BY OEseR 
··Z8 12!H.l14!HlO 2 HSPIKER,PGST:3.4IJS L,6'':32 1NT 80TH !J<OS.Al BOOOS 1Z~H)14\HlO 
-29 129-01119-()1 2 ,.SPIlCER,POSf;3.407 L,6-32 iN1 !:lOTH 9mS,IIL BOOOS 12~HI11!9-()1 
-30 21 ("H)OOlH.lO 4 • JtASI1ER • LOCK:it6 INTL,!J.lJ18 THK ,SlL f7900 1206 -{l(H)l)-il541 C 
-31 38S-134EHlO 1 • • SUflPANEL, REAR: 80009 3fHH348-00 

,,(!\HIic!!ING PllIHS) 
··32 211-1)538-00 It · .SCRfJ'i,~ACiHNE:6"32 X O.312,FLH,100 nEG 93907 ORDER IiY OEseR 

•• (END iHTliCHING PARTS) 
-33 3SS-009i-00 '1 •. aSHG,STRAIN RLF:U/W 0.1900 (A,STRAIGHT 2S52() 1060 (SR Z*",ltiSl 
-34 380-1)127-00 1 .• H()USIMG.AMPl:AL~rNU* SOOOS 38!HJ127-'uO 
-3S 38£H34lHlO 1 • • PANEl, REAR; 130009 336-'l34!HlU 

.. (~TTACHING pnRTS) 
-36 211-{J101-00 :2 •. SCREW,MnCHINE:4-4C x O.2S,FlH,iOO DG,STl TKJ435 nRnER BY OEseR 

•• (END ATTACHiNG pnRTS) 
015"0114-00 .POl1tR SUPPLY; BOOO!:! o 15-il114-GO 

-3{ 175-04(8-01 .. c~ ASSY,SP,fLEC:4,26 AHG,54.0 l 80009 1?5-G4(fHH 
-33 2(l(HI579-00 •• CAGLE NIP,ElEC:O.15 10 X 0.895 L,BUKK Bonos 20lHJ579-00 
-39 334-1177-00 • ,PLATE, WENT:WKQ POl'lf.R SUPPLY ,ruSE 80009 33'H17?-(JO 

• • (ATTACiHNG PARTS) 
-40 211-000fH)() 2 • • SCR!:}!,MlltHINE:¢-4(l X O.25,.P!I!H,5TL 93907 ORUER BY OEseR 

• • (ENO ATHlCHH>lG PARTS) 
-41 200-0691'-00 1 • • (()VfJl. Pl'iR SPLY: PROBE an009 20tH1691-00 
-42 407-0427-'00 1 • .til1C1CI(ET ,)(f1iiR:SlEEl CU PL OOOD!! 401-(J427-0Q 

.. (~TT~CHiNG PARTS) 
-43 211-0541--00 lie ."SCR~,MIlCH!N£:!HI2 X O.25,FU1,100 OEG,5Tl iK0435 ORDER BY DEseR 

•. (€NO ATTACHiNG PARTS) 
-114 .,. -.~~.,.. ......... "-,-"~ 2 '" nUINSiSTOR: 

•• (~TTACHING pnRTS) 
'·45 211-1:1038-00 2 •• 5Cf<~,I.l!lCHINE:4--4(] X 0.312, FLH,SlL Tl<0435 ORGER S't oeseR 
-46 35l:.H)288-00 2 .. iNSUUiTOR,SSHG:Q .. 115 !O )( 0.28 QO X (U45 80009 359--0298-00 
-47 210-0261-00 1 •. TERMIN~l,L~G:O.14 la,PLAiN,BRASS SOO09 21(Hl261-00 
-'IS 386-0143-00 1 •. INSiJUiTOR,PLATl; fRANSISIOR MIGI 8000S 386-0143-00 

• • (£NO !:THICHING PIUH5} 
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Replaceable Mechanieaj Parts 
P6046 Probe and Amplifier 

Fig. & 
F~~ Index Tektronix Serial! Assembly No, Mfr. 

No. P!!rt No. !iffecUve Osoont Q!¥ 1~45 Name § O!y2fIQtion Code Mfr, P§rt NQ. _ 

4- 391-0067-00 1 •. CLP,STAN RlF:BLK,PtSTC,O.295XO.271XO.089 00009 391-0067-00 
-49 343-0158-00 'I •• CLP,STRAIN RlF:~IGKT AMGlE,FEEDTHRU,PlSTC 00009 34Hl158-00 

~ •• (QTTACHIMG PARTS) 
~50 211-0105-00 2 •• StREN,MACHINE:4-40 X O.19B,FLH,1oo DEG TK0435 OROER BY OEseR 
-51 210-0406-00 2 • • NUT ,PUlIN,HEX:4-40 X O.19B,BRS CO Pl 73743 12161-50 

•• (END ATTACHING PARTS) 
-52 210-0259-00 ., T£RMINAl,UJG:O.099 HI. UlCl(ING ,aRS CD Pl 800C9 210-0259-00 

•• (ATTACHING PARTS) 
-"53 211-0073-1:10 1 .• SCREN,MfttHtHE:2-56 X O.216,FLH,SST iK0431 OROER BY OESCQ 
-54 210-0405-00 1 •• NUT,PUltN,HEX:2-56 X O.19B,BRS CD Pl 73743 12157-50 

•• (END ATTACHING PARTS) 
~~ -55 352-0103-00 1 • .RIS9lUUlER,BLK:3AG, 15A,25OV. 00009 352-0103-00 

•. (ATTACHING PARTS) 
-56 211-0021-00 1 .• SCR~,MACHtNt~4-40 X 1.25,PNH,STl TK0435 ORDER BY OESeR 

211H1054-fJO 1 •• MASKER.LOCK:14 SPlIT,G.OlS THK STL 7S1$ OlIDER BY ilESCR 

""" -~7 21lH140fi-00 1 .. NUT ,PUlIH,HEX:4-40 X 0.188.8RS CO Pl 73743 12161-50 
•• (END ATTACHING PARTS) 

-58 670-01S7-tlO 1143 1 •. CIRCUIT SU ASSY:REGULATOR 00009 670-0187-00 
671l-018?-01 7'144 1 .. ctRCUIT an ASSY:REGUtATtlR 00009 670-0187-1:11 

-59 136-022IHlO 7143 3 ••• SKT,PL-IN EL£K:TRQNSISTOR 3 CONTACT 71785 133-23-11-034 
~ 136-0220-00 7144 7719 4 ••• SKT,Pl-IN ELEK:TRANSISTOR 3 CONTACT 7'1785 133"23-11-034 

131H1252-04 7'120 12 ••• SOCKET,PIN TERM:U/K 0.016-Q.01B OlA PINS 22526 750SlHlQ7 
214-0506-00 7 ••• TERMlMAl,PIN:O.375 l X 0.045 SQ,BRS 90009 214-0506-00 

-00 211-0504-00 .2 •. SCREK,MACHIN£:6-32 X O.250,PNH,STl TK0435 OROER BY OESCR 
~ -61 6i'tHI1BS-00 7143 'I • .CIRCUIT eo ASSY:REGIJUITOR 00009 670-0185-00 

67(HI1S5-01 7144 1 .• CIRCUIT BO ASSY:REGULATOR 80009 6i'iH118S-G1 
-62 131H)22O-OO 7143 2 ••. SKT,Pl-IN ElEX:TRAMSISTOR 3 CONTACT 71785 133-23-1 HI34 

136-0220-00 7144 7719 3 ••• SKT,Pl-IN ElEK:TRANSlSTOR 3 CONTACT 71785 133-23-11-034 
136-0252-1J4 7720 9 .•• SOCKET,PIM TERM:U/M 0.016-0.018 OiA PINS 22526 75060-007 

-63 214-0506-00 9 ••• TERMIHAl,PlN:O.375 l X 0.045 SO,aRS 80069 214-0506-00 
-54 211-11504-00 2 .. SCREK,MACHINE:6-32 X O.250,PNK,STl TK0435 ORDER BY OESeR 
-55 131-(l371-oo 17 •• CONNECTOR,TERM:UIM 26 AKG MIRE 98278 122-0182-019 
-66 1l2(H1301-01 1 • .BASE,Pl'tR SUPPLY: 00009 426-0a07-(11 

;~~ -67 334-2201-00 1 •• PLATE,INSTR:MKO VOLTAGE INFO 00009 334-2201-00 
•• (ATTACHING PAiTS) 

-58 21HJ05S-OO :2 •• StREM,TPG,TF:Z-32 X O.1a9,TYPE B,PNH,STl 93907 £llWER BY OESCR 
•• (ENG ATTACHING PARTS) 

-69 377-0041-00 1 •• INSR,ELEC C6NN:O.936 00 X O.Z5,BLACK 80000 371-0041-00 
::'if~"-% -70 214-0078-00 :2 .• CONTUCT,ElEC:1.395 X 0.359 X 0.067,BRASS 80009 214-007!HIO 

-71 200-0185-00 1 .. CONN BooY,RCPT:POKER REtPTAClE a0009 2oo-l"85-OO 
-72 129-0060-00 , •• CONTOCT,ElEC:GROUNDING,STE£l 00009 129-0060-00 
-73 211--0015-00 1 .• SCREN,MACHINE:4-40 X O.5,RUH,STl ~m95 ORDER BY OESeR 

~ 

STANOARO ACCESSORIES 

-74 011-0049-00 6901 1 •. TERMM,COAXIAl:50 OHM,SH,BHC 80009 011-0049-00 
011-0049-01 6902 1 •• TtRMN,CaAXIAl:50 OHM,ZM,eKC 18203 T132 06 

~ -(5 012-0076-00 1 •• CABlE ASSY.Rf:50 OHM COAX,lO.n L 80009 012-0076-00 
-16 014-0029-00 1 •. HDK I!: IT ,ELa: EO:ACCES5m(Y MHGER 00009 014-0029-00 

070-0756-00 1 •• ~L,TtCH:INSTRUCT1ON 80009 07O-0756-{)0 

f.~ 
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VOLTAGE AND WAVEFORM INFORMATION 
FOR AMPLIFIER AND/OR PROBE 

Basic Equipment Setup 

P6046 Probe: Remove the top and bottoo'] P6046 Probe body covers and 
connect a shorting strap between a front, center and a rear post. Follow the 
procedure given in the Maintenance section, Connect the Arnphenol 
connector to either a Type 1A5 Plug·ln Unit/Oscilloscope combination, or 

to an Amplifier For P6046. 

Amplifier For P6046: Remove the covers from the Amplifier and its 
Power Supply unit. Connect the P6046 Probe to the Amplifier and connect 
the Power Supply Unit to an appropriate voltage source. Terminate the 
Amplifier's BNC connector v\lith 50 n, 

Warm up the equipment for at least 5 minutes. Then perform tile Probe 
Step ATTEN BAL adjustment at the Type 1A5 or at the Ampiifier For 

P6046, as appropriate. 

Voltage and waveforms are referenced to ground except where otherwise 
indicated. They may vary slightly between instruments, and are also 
dependent upon the test equipment used, 

NOTE 

The voltages and waveforms ",e affected by gain switching, lind 
indicated values apply ""Iy unda, the specified conditi"" •. 
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(Continued on AMPLIFIER <¢> diagram) 
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(Continued from DIFFERENTIAL PROBE diagram) 

Additional VOL r AGE Condition~ 

No signal applied to the Probe. 
seiected aj the Type 1 A5, or 
P6046. Vo!tages obtained with 0 

Additional WAVEFORM conditions: 

i defledion 
mV selected at the Amplifier 
non-Iooding voltmeter. 

mV 
For 

A Tektronix C12 rnera System and Projected GlOticuie·,.,;ere used 
to photograph the time·reinted waveforms Eql1ipment setup follow,; 

P6046 Prclbe: Amphenoi plug con to on Am fiel for 1'6046 
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P6046 Probe waveforms. 
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form observation,} 
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BNC output connecter terminoted with 
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Verticoi Deflection FactoI': As 
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FIG. 1 P6046 PACKAGE WI AMPLIFIER & POWER SUPPLY + 
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FIG. 2 P6046 PROBE PACKAGE (STANDARD ACCESSORIES) 
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FIG. 3 P6046 PROBE MECHANICAL PARTS 
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FIG. 4 AMPLIFIER & POWER SUPPLY MECHANICAL PARTS 

STANDARD ACCESSORIES 
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