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P6046 Probe and Amplifier 

SECTION J 
CHARACTERISTICS 

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

General Information 
The P6046 Differential Probe is on active, duai input probe 

designed for use with the T ekrronix 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 rejection within the probe body. 
Ca!ibroled vertical deflection factors of from 1 mV through 
200 mV /division (in 1, 2, 5 sequence) con be selected by 
switching at the Type 1A5 or ot the Amplifier for 1'6046. 
These deflection factors can be increased to ten times. the 
indicated amount through use of a calibrated Dual Atten­
uotor Head, which is a standard accessory to the P6046 
Probe. 

The Probe and Type 1 AS combination has a 45 MHz 
bandwidth when used with em appropriate oscilloscope. The 
Probe and Amplifier For P6046 combination has a 100 MHz 
bandwidth. This provides a 70 MH:t overall system bandwidth 
when the Probe and Amplifier ore operated into the singte­
ended input of any 100 MH:z oscilloscope having a vertical 
deflection foetor of 10 mY jdivision. 

The Probe has a 5-V common-mode operating ronge and 
a 25-V maximum input which con be extended by o foetor 
of ten through use of the Duo! Attenuator Head. 

Charaderistics 
A summary of the P6046 Differential Probe electrical char· 

aderistics, and pertinent mechanical and environmental 
characteristics ore contained in Table l-L Specifications per­
tain to operation with both the Type l A5 and the Amplifier 
For P6046, except where noted otherwise. 

Fig. 1-2, l-3, and 1·4 contain graphs of common-mode 
rejection ratios {CMRR) under different equipment setups ot 
25"C. MINIMUM refers to the values required to meet spec­
ifications. TYPICAL indicates the approximate valves which 
most probes will obtain. 

Fig. 1-5 shows how CMRR varies os temperature deviates 
from 25"C. For exomple, if the Probe is to be operated at 
20"C to test a 50 MHz circuit, the spe<ified CMRR shoui~ be 
multiplied by 0.95 to determine the minimum CMRR value 
which may be expected. 

fig. 1-6 displays the effect that sou<ce impedance has on the 
gain of the Probe as a function of frequency. It can be ap­
plied to differential operation as follows: Relate the upper 
graph to the display amplitude ""'- input signal when the 
signal source impedances are matched (up to a 5:1 source 
impedance ratio); Re!o!e the lower graph to the display 
amplitude -:- input amplitude when the signal source imped­
ances are greatly mis-matched. 

Accessories 

A number of accessories which extend operating capabil­
ities are supplied with the P6046 Probe and !he Amplifier For 
?6046 as Stondord Accessories. These are listed on the last 
page of the Mechcmicol Ports list. 

An optional accessory which must. be used during Probe 
calibration is listed in ~he Calibration section. Additional 
miscellaneous accessories are listed in the Tektronix catalog. 
All accessories can 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 /CM 245MHz :::;7.8 ns 

'lmV/CM and 20mV/ ?:43MHz $8.1 ns 
CM-Retained Range 

----~ 

1 mV/CM and 10 mV/ >38MHz S:9.2 ns 
CM--·Retained Range 

With Amplifier For P6046 Bandwidth Risetime 
----~------ -·----·· -~--"--·-----~-~~-·------~-----~- ·-·"'-·~---------- ----

1 mV /DIV through 200 >lOOMHz 53.5 ns Bandwidth in l and 2mV/D!V positions 
mV/DIV decreases to 90MHz at 50°C. 
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Ringing, Rounding, Over· 
shoot and Tilt 

With Type lAS 

Head 
--D"iff;cifon--f:c;-c:io;:- - -----

Basic {I Xl 

wiih-lox""-l)~-c;r·;,:ttei~uofor 
Head 

Range 
DC to 10MHz 

Dual Attenuo!or Heod 

:±:4% (S6% peok ro peak) in first 70 ns 
::':::1 

1 mV/div to 200mV/div calibrated in 1, 2, 
5 sreps 

+5 V {DC + peak AC) from overage 
nai !eve!; not exceeding ±~5 V with 
sped to ground 

Input 
----··------+-------------- -------~---

Probe 
!OX Duol 

lOX--D~oi"Attenuotor 
·oc:-·rhermoro-;:iF----~---

Probe 
Am-p~f;r _________ · 

1-2 

o C ot Probe head 

Percent of devio!ion soedfication increases 
by 4% within the fir~t 1 0 m; at 0 o C and 
+50°C 

1 mV /div through 2_500 mV /div l.mcoli· 
brated with 1 A5 

® 



Churaeterittin-P6046 Probe and Amplifier 

~15~~~~;;~]~~§~=~==~~~::~:""~ ·~~!~~~~~~!:~~~~~~~~=~~=t-~-~::"~f~~~~~!~I~~~l~~!!?~:~-=-:~ 
With Type 1A5 I 200 t.N tongentiglly M;;!'QSvted i RMS value is approximately 1J2 of the tan-

--WithA~pilf{;;-F(;~P6o46~·~·-~t2So p.V-rengentiuiiy-meo~orecr·--------··is~ntially measured value. Peak to peak 
! . . . l value is approximately 5J times RMS. 

~r£~~~~If!~~~:_i~~~~~d~~:~~=~J .. ~}!~~o;:}~s~o!_}~£~~s§~L-=-~~-=--~==--==~r===--~:~~--~~:·· -===-~-=-~=~==-=:-.=~ 
Overdrive Recovery Time , I 5 V Input 

With Type iA5 i 0.15 p.s or less {to within 10 mV of DC j 
! shifted level) ! 

wilh'A;:;pmier -For P6046-·-·-ra-:~-;~-o·~·I;;;$(io withi;TOmVof-DC sr;iftecn 
i !eveij ! 

~~,~--·~-·~---·~--·- ---·-···--..-----..--~---'--·~- -··--~~~-~-~........-.~-.-.... -..----~.-----~--~-~--------- --- "- .-,-..~---~·---~---~...,.._~ ......... ~ . ......_... -... --.~- --------~ --- ..,-··-----~-------·~----····~---·-· 

Maximum Al!cwoble tnpvf ' 25 V toto! OC + Peak AC; 25 V toted dlf- i AC or DC-covpled 
1 ference betweM + and ~- Input tips 1 

-~;1ftf~~~~~~~~~c:=~-~~-~~~+~~~fs~:\1r:~~;~;c;~~~~;--o~--~~--~=p~J-~~=~~§J~_ --==-~==~·=·=~~=--=~=== 
l +5" c ! 

----~-----------··---·--t-·----. ~----··-·---. -------·+---------------------~---~-· 
Amplifier for ?6046 ! 90 to 136 V or 180 to 272 V AC, 50 to 1 Chong$ power eonn~dions for ronge and 
Operating Voiroge i 400Hz ! vQitoge within range. See Table 4-3. 
--~ ·--~. -•-4~- --··-~• --·~~·---~ ··~~--- --~-.~- ~.._-••·•·-~·~·---·---~-~---.-· .... -~--..........,..~>'"·.-•V-•·•--~-.. ~-------- •-•<-'<-• .--.. -~ __ _.,. -,<\' ~·-~·-~-_,,. ___ ,,_, ___ ,.....,.. _ ____.~~---~~ -~---·-·~- -~~ , __ , 

~mp•afure ! ; 
i 

Non-operating 1 -4Q"C to +o5"C o-p-e,:atin9 ________ -----~- ---- ··n5"ct"o-+50"c 
----···-·---·---···-~·-···-~--- .................... ·----4.----·----------------~-----------·-·-·--·-~-·-·-

Aititude j 
Non-operating l To 50,000 feet 

i 
j 

--~f~~~;i:~~~g~--~=~~ ~~=- -==--~~--=~~t!~J:~~~!ee~:=·-==:=:· _______ ----·-·----·--+----·-· --·-·-..,·-------·-·. ------~-···-----·-~-----· 
Non-~peroling Is cycles Mll-STD-202C, Method 1068, omit· 

__ ···-·- ·-- .... ----~---~-·----- --------1-!!.~_fre~~~-o~ .. v ___ ib ___ r __ o __ tio_n ___ ......... ..:------------·--+------··-··-· ___ .. _____ ..... _ --·-·-----·-·--···-------- .. 
Vibration , 

Operating l1s minutes each oxis at 0.015 inch. Fre· 
l quency varied from 10-50.10 c/s in 1-min· 
i ute cydes with instrument secured to vibra· 

Non-operating 
Probe Body 

Amplifier 

ticm pkltform. Three minutes eoch oxi; ot 

reso~!:!..J:~i~_?!~~t_SO __ :... ..... --·-·--·-•-----·-

400 g's 1/'" sinai 6 shocks along tri::Huvers!ll' 
axis at 1/ 2 ms, i ms and 2 ms duration 
(toto! of 1 B :shocks); 3 oddltionol shO<:ks in 
longifudinol axis or Y2 rns, l ms and 2 ms 
(toto! of 9j 

200 g·s, V2 si~, 3 ms or 7 ms durotion: 
3 shoth eoeh direction cdong the 3 maior 
axes for o toto! of 18 shocks 

··------!---·--·-
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Hl00:1 

HIO:! 

10Hz. l kH:r: 10 kHx iOCH:t-1% 50 100 
MHx Mlb 

FREOIJENCY 



H)OO:l 

100:1 

10 Ht 100 lb: lldit l Mtb: 

I'!U!QIJENCV 

f!g. 1~3, Typkol 1"6046 CMI!:R: versus fr~>quency for 50 mV !lm:n;gh 700 mV divl$ion at 75° C. Alu> 1:1pp!les to Hl and 20 mV-Ih>talmrd Range 
positiont of Type 1A5. 

lOOMtb: 
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P6046 Probe and Amplifier 

SECTION 2 
OPERATING INSTRUCTIONS 

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

CAUTION 

Operating the P6046 Differential Probe without 
a common refer~nce (ground I between it and the 
unit under test may deslroy components in the 
Probe input circuitry. Connect o ground lead from 
the probe grounding lug to the equipment to be 
tested before touching the Probe to the equipment 
or its test iocks. 

Introduction 

The P6046 Differentia! Probe is essen!ioi!y a differential 
amplifier with unity gain. Proper operation of it is de­
pendent upon a bosk knowledge of differeniioi principles. 
A summary of these principles therefore precedes the op­
erating instructions. 

GENERAL DIFFERENTIAL 
AMPliFIER INFORMATION 

An oscilloscope with o differential amplifier is o dev1ce 
that amplifies and displays a voitage difference which 
exisls of every instant between signals applied to its two 
input cormectors. The following condusions con be drawn 
from this definition. 

! . If the two signals ore in phose and of equal ompli· 
lude (hereafter coiled common mode), the output wHI be 
zero. 

2. If the two signals are in phu:>e but of different ampli­
tudes, the output will equai the amplitude difference. 

3. If the two signals are out of phose and of eqvol am­
plitude the output wil! be the phasor difference between 
the two signals {sinusoidal signals). 

4. If the two signals ore out of phase and of different 
omplirudes, the output signal will be a complex quantity 
d$rived from both amplitude and phose differences. 

Common Mode Rejection 

The definition of the term ''differential amplifier" implies 
a rejection of equal ompiitude, coincident signols. This 
implication is correct However, the degree of rejection de­
pends prirr<Orily on the symmetry of the amplifier inputs. 
The amount of difference signal .;:ontributed by o particular 
amplifier at a specific freqvency is documented with o math­
emotkol relationship that is coiled the common-mode re­
jection rotto {CMRR). This ratio and associated terms ore 
defined as follows: 

Common Mode-Refers to signals that are identical in 
both amplitude cmd time. It is olso used to idvntfy the 
respective parts of iwo s!gno!s that are identical in am· 
plitude and time. 

Common-Mode Rejf!dion Ratio--A mtio which expresses 
t·he efficiency of a device in preventing common-mode ~ig­
nols from affecting its output A differential amplifier, like 
all other things, cannot b!ll {l perfed device. Some output 
sigm::C however small, always ocwrs in response to com· 
mon-.mode signals appH~;~cl to the two inpu~s. !n any spe· 
cific ins!once, an output resuliing from appiicafi011 of com­
mon-mode signals can be duplicated by grounding one 
input ond appl)'ir'lg a specific size signoi to rhe second 
input. The comparison of the common-mode signal to the 
single-ended signal !s the Common-Mode Rejection Ratio 
of the device. See 2-L 

~· 
O.Stt.V 

pec~·io;:~eok 

...__ ~ V peok-to-~k 
signal 

{Al CI<Jipuf ;;av~ by lrrub!llty to cort~p!..,tely 
re!ed ;;ommon-M~ sipo!1>, 

+ 

0.5mV 
peok-to-peoir 

-:: signal 

~ 
t.UmV 

peak·to•fH~ak 

Ill !iq~Ji\ll:llent outp11t t;<:Jvsfl'll by ~ingle-enelll>d 
$I!Jnctl. 

sv 
0.5mV 

!Cl CM!Ut = ratio of all!pl!tude of <ommon• 
mode signal ( Al to ttmplitlld& of single-eru:lE<tl 
signal lil wltleh produ;;&$ equivalent result$. 

NOTE 

Since the differential amplifier is part of an oscil­
loscope, the output signal used to cokulote the 
CMRR is meosured from the CRT display and 
VOlTS/CM switch setting. 



Oper<:~ting lnstrud!ons--P6046 Probe and Amplifier 

factor·s Which Affect CMRR 

frequency. Since the common-mode rot·io is 
affected by the gain and phase shift introduced by the t\'io 
sides of the amplifier, the frequency of the fnput common­
mode 'iignal has a direct bearing on the CMRR. Genert11-
ly, as the frequet1C)' of the input signal increases, the CMRR 
decreases. (E~ception: with AC-coup!ed inpuis the CMRR 
will become higher as frequ(~tKy ls increased from DC to 
over 1 kHz). 

Souree impedance, To obrain optim11m Ol!RR, points 
being measured rrwst hove identical source ~mpedoncc. The 
source impedance ond lhe tlmpHfier input· irnpedcmce form 
an RC divider which determines the por!km of the sifmol 
thof appears across the ompllfier inpvt. Uneqvai source 
impedances show up as an apparent decreose in CMRR. 

Signal Transporting legds. The inpvt conneoors of a 
differemiol Oi'Ylp!ifier ore usually remole from the octuo! 
signal source. Evon with o portable ampltfier such cs the 
P6046 Probe, some transporting of the signal :s from 
the source h:) connectors 'which are compatible with the 
Frobe inputs. 

Several undesiroble effeds con b,~ inrrodvced by trans­
porting leads. if they me unshielded, stnly pick•Jp will 
occur. Differences between rhe stray pickup in the two ieads 
will be occepl·ed by the diffenmtia! amplifier as slgncis. 
The capacitance of unshielded lead$ is relatively vnpredid· 
able and will vary wirh the lead location. AC signals will 
be affected by this (espeda!ly at high frequencies), and a 
difference between the sovn::e signa! and thal delivered 
to rhe differential amplifier will occvr. Unless the introduced 
difference is equal in both leads, ihe amplifier will again 
see a differentiol :;ignol that is not oduo!!y present at the 
sovrces. See Fig. 2-2. 

The capacitance of shielded wbles aHcds signo!s, just 
os ir does in unshielded leads. However, the ct<pacitance of 
shielded cobies is known ond can be kept relatively equaf 
by marching rhe lwo signa! cab!es in every respect. The 
cables should normally be short to k._c,ep their capacilonce 
(JS low as possible. 

Signal tronsportin·g cables con oiso affect rhe source sig­
rml by causing rdlections, These ref!edior.s con be eiiminat· 
ed by terminating the cables ;n their chorm:teristit imped­
ance unless prohibitive souro;-!oad!n~J would result. 

Attenuafors. Any devku {such os c:opodtors or resistors) 
connected between the source oncl rhe omp!ifier, unless per­
fectly matched, wiii also cause additional differences be­
tween i·he or the amplifier. Altenuators therefore 
normol!y iower a system's common-mode re)ection capabil­
ities. This is illustrated in Fig. 2·3 ond its accompanying 
tab! e. 

Ground Connections. In addition to providing o com­
mon reference for safety reasons, proper ground connec­
tions ore essential for eliminating signal interfer.~nce caused 
by ground loop currenrs. Ground leads should be as short 
as possible In all instances. A ground lead ;hould accom­
pany each signal lead to the proximity of the test jack. 
The shield of the signal's r;ooxic;! cable is uwali~· used for 
thi:. purpose, 

Probe input tips very often ore ocddentoHy touched to 
equipment grovnd during Insertion into test jocks. lf ~uf­
fic!ent difh.:rence exists between the differential omo!if:er 
reference cmd reference for lhe eq,;ipmont . 
va1vobie inpui components con be desiroyed. Proper grot•nd­
ing wil! ohc eiin;irKJte ihis problem 

P6046 DIFFERENTIAl PROBE 
CONTROLSs CONNECTORS 

AND ACCESSORIES 

The ?6046 Probe and accessories ore shown in fig. 2-4, 
The P6046 Probe has an Amphenol power ond signol con·· 
nector,. duo! ~ignal input tip~, and an AC-DC Input Cou­
piing switch which controls the mode of ·for both 
lips. Accessories and their uses are as follows: 

l. Dual 1\tlerwator Head-··-Provides 10 :X: aHenuotkm of 
signals <lpp!ied to its i:1puis. Attaches dircdly to P6046 
Probe tips. Has St1!l1i~ lip configuration os the Probe, 

.2. Swivel Tips-·-S!eeve-type connectors ·which fit individu­
ally over probe tip inpur •:onr>ectors. Not eqvipped with 
coaxial ground connedors. They adapt the probe tips to 
terminals whose spacings ore be!v.•een lf;6 and 1% inches. 

3. Spring Ground Clip--.Clips to coc:xio! grovnd at probe 
tip. Equipped with wire-soldering lug. 

4. Specie! Ground Tip-·-Sleeve-rype adapter. inrernoHy 
short lo ccoxiol ground connection_ Adapts Probe for 
single-ended opero<ion. A common ground connection be­
t'Neen the Probe cmd the equipment 1.J11der test is sti!! re­
quired. 

5. Tesl Jocks--Coaxial female ccnnectorsi normally in­
slaHeci permanently into or near the equipment being tested. 
Spadng should conform to the 1/ 2 inch tip spacing. {If the 
swivel tips ore used with the probe, additional spocmgs are 
possible. lt should be nc>ted that no cooxiai ground con· 
!od acc.ompanies the swivel tip.) The test jacks can be in­
stalled by drilling holes through the selectt1d mounting 
piate, insetting the rhreaded end through from the front 
of the plate, and fastening the test jack in place with o nut 
ar.d star washer. A soldering lug can be fastened between 
the nur ond the back of the piat1J to fadlitote the making 
of ground connections. 

6. AHigotor Clip--Threaded for use wirh ground !eads. 

7. Hook Tips-·Sleeve-fype connectors which fit indivldu­
over pmbe tip input connectors. Facilitates "h<mging" 

the Probe into circuitry. 

8. !nsuloting Tube---·Sleeve-typ<: odopler for ins!iloting :he 
l·ip"s cooxiol ground. Permits vse of rip in dose quort<~rs 
with minimum danger of causing o short circuit. 

9. 12-inch Ground leod·--Same os 5-inch .. except that it 
should be used only when the 5-inch will not reach. 

l 0. 5-inch Ground lead·--·Equipped with a spring dip 
on one end inhonded !o snap onto !he Probe gr<:Hmd lug; 
machine screw on the other end for attachment to em alli­
gator dip. If should be connected bet-ween the Probe grou11d 
lug and the equipment being tested before the Probe is 
connected to the equipment. 

® 
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~ 1000:1 
v 

Amplifier For P6046 

+ Input 

1 MH:c 

The Amplifier For P6046 is an optional P6046 Probe ac­
cessory consisting of r.m 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 
mV /div deflectlon capability and appropriate bandwidth. 
Operating it into o less sensi!ive device (higher rnV /d!vl will 
provide unreliable results because of overdriving the Probe 
oncl Amplifier. Operating it into o more sensitive device 
can produce some usable results if proper consideration 
is given to the signal-to-noise roiio. 

Operating instrudions--P6046 Probe and Amplifier 

\S! 
EQUIPMENT 
UNDER TEST 

lOMH:c 100 Mtb 

The Power Supply unit attached to the Amplifier For 
P6046 must be wired to conform with the source vohoge. 
Three ranges are available in the vicinity of 115 V-AC, ond 
three ore available in the vicinity of 230 V-AC. Connedion 
instruciicm ore contained in the Maintenance section. 

The Amp!ifitrr 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 connecter. 

2-3 
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. 
orst case 
,ff,.,a!'lc.w 

!>"tween 
Probe A and 

!'rob~> fl 

1% (0.5 ~t, uuhtors) 
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111,1 

55:1 

ll:i 

Fig, :2-3. Simptff;"d drcui! showing the !iml!aH<>t> in CMRR !hal· n 
diff""''"'' be:tween <:>llenuutor pr<>bes t<m inlrod•ne. Oiffare"~"s 
belw~:~en probe c<:~j><::Cilan<es add to !he effe<! <>n AC signals. 

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

A honget bracket which can be mounted at a convenient 
location or; the side cover of lhe mciiloscope with whic>l 
it is used. 

HANDliNG THE PROBE 
The P6046 Differential Probe is made m rugged os pes· 

s~bie wihcL'i sacrificing pcrfcrmonce or portability Hew· 
ever~ ii·s sensitive circuH·ry; small size 0!1d rnakc 
necessary the use of scme cavrion in its Us~.~ 
no:-:nai care ro ClVOid severe mcchan;co! shocks lo the de~ 
vice, and do r.ot subiect the to voita~jCS in excess 
of its breokfjOW'' values. II 1;, that points ro be 
checked be te>ieci with oncth;:;r device to :nsure !hat volt~ 
ages do not exceed ihe P6046 Probe capabilities. 

OPERATING PROCEDURE 

The P6046 Probe is designed ro operate either with o 
Type 1 AS Differential Amplifier P!ug·ln Unit or with an. 
Ampiifier For P6046 ·whose output is connected 'o on os· 
ci!loscope having o 10 rr.V vcrtlco! sensitivfty· ord a11 

appropriate bcE1dwidth. This C•.:JVcr> both situc· 
i!ons. It includes seiting up the eq1;ipmcnt, performing 
operator checking goin ;hrou9h single·ended 
cpt:ration} co:nmon··;"t10de rejcc~ion"" AC¥ 
covp!ed operatiof1 ard otrer1uator operatiofl, o;ffen:nt!cd 
operation ond external triggering operar;on ir.forrnation is 
a~so iridtlded. Pertinent tT·e contained olen~; 
with to improve operat:ng re>vlts. 
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Equipment Required 

The fo!iowir.g equipment is recommended for use ;n this 
operoting procedure. 

T ektronlx Type 544, 546, 541 or 556 A 
580-series may be tJsed if it is equipped 
with a Type 81 A Plug~ in Adapter. (If the .Ampi1f1er 
For P6046 io to be used 'Nith ihe P6046 Probe, any 

and plu(lin combir.ation having o vertical 
deflection factor of 10 mV I div and an opprcpriore 
bcmdwicHh can be substituted.) 

Type 1 AS Differential Amplifier Plug~ in Unit. re-
quired if the .Amplifier For P6046 :s to be used with the 
P6046 Probe.) 

Amplifier for P6046 and Stondord Accessories; T'2!ktronix 
Part i'h 0!5~0106-00. (~._Jet required if a Type 1A5 
Differential P!ug~ln Unit is 

P6046 Differentic1l Probe, Dual Attronuator Heed, or-d 
S'andard Accessories. 

Probe Tip-to-GR Adopter, Tektronix Part No. 017.007600. 

GR-lo-BNC Mo!0 Adopter, Tektronix Part !'-lo. 017-0064-00. 

50 r2 Termination, Tektronix Part No. 01 Hl049·01. 
\Not required if the Type 1A5 is to be used./ 

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

42 Inch Coaxial Cable, T ekironix Parr No. 012.0057·01 

Operator Adjustments 

An attenuator balance adjustment is available at both the 
Amplifier For P6046 (ATTEN BAL), and the Type 1A5 
(PROBE STEP ATTEN SAL) to eliminate trace shlfts which 
might otherwise accompany switching from one deflection 
factor to another. 

The High Frequency CMRR should always be checked 
{refer to Section 5, step 1 0) and adjusted, if necessary after 
the probe has warmed up. The HF CMRR adjustments 
(R209, C209, and C245) are accessibie through the probe 
cover (refer to Section 6, step 1 0). 

The exposed in the Dua: Attenva:cr Head 
h;:we been focrory·cc'ibrated to !he f'robe wi•f; which the 
Head i:; No further adivstmenl should be 
unless the Head is used with a different Probe. In thor 
eveM1 the attenuotor coiibmt!cP procedure contained in 
rhe Calibration sec:ion should be accornplisf:ed. 

CAUTION 
'1. A common ground must always exist between 
the P6046 Probe and ony equipment with which 
it is being. u>ed. A ground !ug is built into l he 
Probe, and ground leads me supplied as stand­
orcl accessories for ground purposes. 

2 ~ Moxirnum allowable single-ended input is 
± 25 V DC + peak AC with respt<ld to Probe 
ground. 

3. Maximum ai!owable difference between voltages 
at tips is 25 V DC + peak AC. 

riEV MAR 191.35 





Operating lnstructions--P6046 Probe and Amplifier 

The Type 1 AS controls associated with the P6046 Dif. 
ferential Probe operation ar~ high-lighted in Fig. 2-5. None of 
the other controls on the Type i A5 directly affect the Type 
1 AS operation while tile Probe On lamp is on, although the 
comparison voltage (Vc) selected by the POLARITY and 
AMPLITUDE controls is stili available at the MONITOR jack. 

Preliminary Procedure For P6046 Differential 
Probe-Amplifier For P6046 Operation 

a. The Power Supply Unit with the Ampiifier 
For P6046 is wired for 104 to 1 V AC, SO to 400Hz 
ooemticn. Re\vire rhe ur.!l in accordance with table 4-3 
ll~cated in the maintenance section) if the uroit i$ to be usE.d 
with voltages out>ide this range. Then conned the Power 
Supply Unil to the voltage >otm::e. 

b. Conned the P6(M6 Prob{! Amohenoi connector to i·he 
Amplifier For P6046. Conned· the .oulpui of the Arnplifier 
For P6046 to the vertical input of the c<sciiloscope. If the 
osdiloscope has 50 n input imp(;;dcmc~, rhe ce>nnection moy 
be mode directly throvgh rhe SOn coaxial cable. If lhe 
oscilloscope hos a high input in1pedance, rhe 50 Q cable 
must be connecl'ed to a 50 Q tcrminot;on (Amplifier For 
P6046 standard accessory! ot the osc;Hoscope input cor.· 
nector. 

c. Preset equipment controls as follows: 

Oscilloscope 

Sweep Rate 

Triggering 

Amp!i!vde Calibrator 

Vertical Deflection Factor 

Amplifier For P6046 

mVOtTS/D1V 

0.2 ms/div 
Automatic, Internal 

Off 
10 mV/div 

20 

d. Do not char>ge the calibrated verlica1 defiection fcc· 
tor at the osci!lcscope for lhe remainder of 1his procedure 
AI! verticai deflection factor changes mus! be marie at the 
Amplifier For P6046. 

Preliminary Procedure for P6046 Probe-Type 
1 AS Operation 

a. Insert the Type 1.~5 into em apprr;~priate oscilloscope 
nnd preset the controls as follows: 

Osc!Hoscope 

Sweep Rote 0.2 ms/div 
Triggering Jw tomoti c, Internal 

Amplitude Calibrator Off 

Type lAS 

POSITION Midrange 

VOLTS/CM 20mV 
VARIABlE CAL 

b. Connect the P6046 Differential Probe Amphenol plug 
Jo the DIFFERENTIAL PROBE jack on !he Type 1A5. 

c. Energize the equipm-:nt and depress the PUSH ON/ 
OFF butt()il to light the Probe On !amp which is located 
in the PUSH ON/OFF button 
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NOTE 

The Probe On lamp win not light if the VOlTS/ 
CM control is ot o lower sensitivity l higher 
VOLTS/CM) setting than 0.2 V. The Probe is 
supplied with power whenever it is connected to 
on energized Type 1 AS, regardless of the con di­
llon of the Probe On lamp. Oniy the P6046 
Probe in puis to !he Type l A5 ore interrupted 
·,vhen the Probe On lamp is aut. 

A 1"TEN BAl. !PROBE STEP ATTEN BAU 
Adjustment 

o. Connect spedai ground tips to the Probe + and --· 
Input tips. 'Nait 5 minute~ or more for lbe eq•Jipment oper­
ating temperature to stabiize. 

b. Set ihe CRT controls fer cpti11wm display. 

c. Check that the vertical deflection factor is set fli 20 
rnV /div. Using the verfico! position control, set the oscil­
loscope trace to groticule vertiwi cen'er. 

d. Change the vertical deflection factor (ot !he Ampli­
fier For F'6046, if used) to 1 mV/div and adiust the ATTEN 
BAL (PROBE STEP A TTEN f!AL) control cs necessary r0 re­
turrl the trace h.-, the cenh;-r of the graticu!e. Some srna!l 
amount of drih of rhe trace vertical pos:tion can be ex­
pected at 1 mV sensltivil·y, especiolly dl;ring wcrmup. 

e. Repeat sleps c and d until no further adjustment IS 
nEH:::essary. 

IMPORTANT 

The ATTEN BAl ! PROBE STEP ATTEN BAU ocl­
jus!ment shcuJ!d not be used as a V11rtkol position 
control. The Vertical POSITION control al the 
osdl!oscope shcwld be used for this purpose. 
An occosioncl! check of the ATIEN BAt adiust· 
men! is recommended. 

Singie~Ended Operation-Gain Check 

NOTE 

The single-ended linear operaiion limit of the 
Probe, with or without the Amplifier For P6046, 
is + or ··- I 0 divisions of DC + peak AC deflec· 
tion from 0 reference position. The oscilloscope 
and vertical plug-in limit must also be considered 
in determining the limit of the complete system. 

CAUTION 

Breakdown voltage is ± 25 V, DC + peak AC, 
and extends fo 250 V when the Probe Duel Atten­
uotor Head is installed. 

<L Connect a special grou:v:l tip (P6046 occesso;·y) to 
the -- Input of the 1'6046 Probe. (,mnnct o probe tip- ro-GR 
adapter Jo the Probe + Input tip. 

b. The habit of ALWAYS connecting a ground lead 
before connecting the Probe tips should be developed. 

conned a grcu<1d lead and alligator dip (P6046 

F{EV MA.R 1985 
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Operating lnstrudions--P6046 Pf'(lbe and Amprit~er 

Probe accessories) from the P604¢ Probe ground lug to a 
ground terminal at the oscH!oscope. 

c. Check that the osd!loscooe's amplitude calibrater is 
off. Set the Probe ACDC swit~h to DC. Then conned lhe 
Probe tip to the oscilloscope calibrator outpu! jack. via 
!he probe tip-to-GR adapter and the GR-to-BNC male 
adapter. 

CAUTION 

The output from the amplitude calibrator must 
never exceed 25 V while it is applied to the 
P6046 Probe. 

d. Set the vertical deflection foetor and the amplitude 
calibrator output to the values given in Table 2-1. Set the 
triggering and position controls to obtain a centered, stable 
display. Check the display for the specified amplitude at 
each setting. 

NOTE 

Although lhe gain can be adiusted to obtain 
exact results, adjustment is not recommended if 
the goin has been previously set wilh a standard 
amplitude calibrator. Most standard amplitude 
calibrators have o higher accuracy them calibra­
tors which ore built into oscilloscopes. 

TABlE 2-1 

P6046 GAIN CHECK 

1Type 1AS only; VOLTS/CM fm<.>b placed .:~t 50 mV, then lnl'lled 
out and r.:>«tted clockwise. 

e. Switr:h the P6046 ACDC control to AC. Two effects 
me obvious. The 0-V DC reference supplied with the cali­
brator i:o blocked by the coupling copocitor and the 
waveform shifts down 2% divisions to operate above and be­
low the Probe DC reference. The second result is that lhe 
time constant introduced by the coupling capacitor causes 
a tilt in the 1 kHz square wove presentation. Return the 
Probe switch to DC, and then turn the amp!il"ude calibrator 
control off. 

Common-Mode Reiedion Check 

NOTE 

linear common-mode operation with or without 
the Amplifier for P6046 con be obtained up to 
5 Y DC + peak AC, provided that the difference 
between the two signals does not exceed + or 
- 10 divisions of vertical def!ecHon. 

linear common-mode operation is extended to 
50 V DC + peak AC when the Probe Dual Atten~ 
uator Head is installed. 

CAUTION 

The applied voltage must never exceed 25 V with 
respecf to Probe ground. The difference between 
the voltages applied to the two tips of the Probe 
must never exceed 25 Y DC + peak AC. These 
values increase to 250 V when the Probe Dual 
Attenuotor Head is installed. 

o. Disconnect the Probe and adapler from the calibrator. 
Remove the adapter from the one lip, and the ground tip 
from the other. Connect the calibrator signa! to bc•th tips, 
using a probe dual tip-to-BNC female adapter and a 42 
inch 50 n coaxial cable '"quipped with BNC-mo!e con­
m~dors. Set the ampli!ude calibrator control to 5 V and the 
vertical deflection factor to 1 mV. Set the esd!!oscopc trig­
gering controls to stobi!ize the presentation, if possible. 
(The CMRR may be so high that insufficient signal exists to 
trigger the oscilloscop<=.) Divide the peak-to-peak value of 
the presentolion into 5 V to determine the CMRR which is 
in effect. lACK OF IDENTICAl SIGNAL CONNECTIONS 
TO THE TWO T!F'S WILL DECREASE THE APPARENT CMRR. 
flf the two tips wer<: connected to two separate signals, the 
common-mode portions wou!d be a!most totally rejectect 
with the difference between the lwo being processed for 
display.) 

b. Switch the P6046 ACDC conrro! to AC and ogoin cal­
culate the CMRR. {A slight increase ln display amplitude 
ond a change in the shape of the presentation will possi, 
b!y be noted. Both ore caused by the lock of total identity 
between the matched input coupling capacitors) 

c. Tum the oscilloscope amplitude calibrator off ond 
disconned the Probe and cdopier from the calibrator our­
put jack. Remove the adopter from the Probe. 

Attenuator Operation 

o. Attach the Duo! Attenuolor Head to the Probe. At­
tach o speckli ground tip to the ~- lnput. Connect lhe 
Probe + Input tip to the oscilloscope amplitude calibrator 
jack, using the probe fip-i·o-GR odopter and a GR-to.BNC 
male odopter. Set the vertical defier.:tion factor to 20 mV 
and the amplitude calibrator to 1 volt. Set the triggering 
and position controh as necessary to obtain o centered 
sqllore wave. A 5 em square wove with sharp corners should 
be observed, indicating :X: 10 ott<~nuation of lhe amplitude 
calibrator signal, and proper comp<=nsation odiustment. Re­
move the adopter frorn the amplitude calibrator output 
iock. 



b~ Disconnect the adopter from the + tip cmd remove 
the ground lip from the -- tip. Allach the probe dvoi tip­
to-BNC adopter to the Duo! Attenuaror Head. Connect the 
BNC connector !o the amplitude calibrator output jock, 
using o 42 inch coaxial cable. Set the amplitude calibrator 
control to 50 volts. Measure the display amplitude and 
div;de it into 50 volts. The quotient is the CMRR. of the 
Atlenuotor-Probe-AmpHfier {or 1 AS) combination. 

CAUTION 

Never exceed 250 V DC + peak AC input to either 
tip of the Duo! Attenuator Head. Never exceed 
250 V DC + peak AC difference between Atten· 
uotor Input tips~ 

Additional Operating Hints 
Differential Amplifier Operation 

Cor;necting the two inputs to separate signals will result 
in a display of the instantaneous phasor and omp!ltude 
differences between the two signals< 

NOTE 

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

Operating lnstn.~ttions-P6046 Probe and Amplifier 

External Triggering 

Use of one of the signal sovn::es to proviOe ex!emol 
t•iggering will introduce an apparent common-mode dif­
ference due to !he loading caused by the triggering c-ircuit. 
External triggering during differential measurements which 
require a high 011\RR should only be used if identical load­
ing is provided to the second signal source, or if a signol­
ossociated source is available •vhich wi!! not affect the 
signal belng observed. 

Differential Comparator Operation 

Any adiustable DC voltage source of 5 V or less can he 
used for differential compara~or operation. 

The Type 1A5 COMPARISON VOLTAGE makes a 0 to 5 
volt DC output ovoiiob!e which c.on be conn.':cted tc one 
side of the Probe (DC-coupled) while o signoi is cormeded 
to the o!her side. This enobles common-mode cancellation 
of on equivalent DC or instantcmt:XJus level of AC, permit­
ting the observation of specific amplitude em sig­
nals vp to 5 V DC + peak AC, using a much more sensi­
tive VOLTS/CM seiling than would othef'wise be possible. 
Use a comparison voltage of !he same c~mp!itude o~d polar­
ity as that existing ot the point- being checked. A .001 
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 .. 

2-9 



NOTES 



P6046 Probe and Amplifier 

SECTION 3 
CIRCUIT DESCRIPTION 

Change information, if any, 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 Differential Probe circui!ry ha:; two iden!lcol 
signa! processing cm:vils 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
tained through a 9 pin Ampheno! connector which also 
conducts the output signals 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 foetor can be elec:tricol!y decreased 
to 1 n 0 by opp!ication of a go in switching signal from the 
parent eql,ipment. 

+ 
input 

Input 

Constant 
Current 
Circuit 
0224 

Boobtrop 
Control 
Circu<t 

0123 Ql24 

Bootstrap 
Q134 

&oobtrap 
0234 

Block Diagram Description 

Refer to Fig. 3-L The P6046 Probe circuitry con be con­
sidered as three sections--·-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 lnpur Amplifier, o Bootstrap Cir­
cuit and on Output Amplifier. The Input Amplifier pro­
vides high impedance to inpot signals, ond devdopes a 
push-pull output in response to either single-ended Clr p>.~sh­
pu!l signals. The Bootstrap Circuit permits good low-fH> 
quency common-mode rejection by preventing common­
mode signols from changing !he voltage differences between 
elements of the Input Amplifiers. The Ol•tpul Amplifier> 
deliver !ow impedance signals to the indiccior unit via the 
Ampheno! conneci'Cr, and insure that the output has 
gain with respect to the Probe input signals. 

+ Output 
!--..... ..; Amplifier 

~~!! / / 

r 0143
1 
Qi43 1 

!'r<>b& 
aln Swifdtlngl---------.0 

Circuit 
0243 0243 

+ 
Output 

Gcln 
Swit~hing 
Signal 

Outpvl 

Fig. 3-l. 1'6>046 Differential Prob<1 hlod: diogram. 

3-1 



Circuit Oescription-P6046 Probe and Amplifilu 

The Constant Current Circvit aid5 in common-mode re­
iedion and causes parophose amplification of input signal 
differer>ces by providing a reiative!y co'lstrmt current re­
gardless of the value of input signals. If identical signals 
or"' applied to both inputs, each s1de wi!i attempt ro change 
e.orrcnt conduction by the same amount, cmd in the same 
direction. The two sides remain bakmced and the current 
through eGch side remains \mt.honged. V/hen the signais 
info the lwo s;des me different in ornplitude, any ch:-;nge 
in current lhmugh one side is accompanied em equoi 
ond opposi!e change through the other side, h:cping the 
total current constant and causing paraphas" amplif;;:::o­
tion. 

The Probe Gain the goin of 
the Probe to J /10 of the normt1l factor whenver 
switched into the circuit by i·he gain conlro! signal. 

Detailed Description 
Refer to rhe P6046 Differentiol Probe schematic near the 

bock ·:"lf this monuol. 

Input Amplifier. Current for the Input Amplifier and for 
~he Bootstrap Control Circuit is svpp!ied Q224. The 
voltage divider in its base scts the bose and emit'er volt­
age, which then determines the total circuit current m o 
function of R224 nnd the -~50-vo!t supply. Under quiescent 
conditions the currenf is divided equai!y th1·ough R117 cmd 
R217, with the majority pa:,sing through 0113 and 0213. 
During X 1 Gain operation the rcsuttanr voitage across 
R146-R147 and R246-R247 determines the voitage ot the 
bases of Output Amp!ifier tmnsi~to: C)i54 and Q254 43 
and Q243 do not conduc! during X 1 gain operation.} 

The N-charme! Fieid Effect Tronsl.>tors (FET} which re­
ceive the inp;;t signl1is opercte in essentially the scme 
fashion as triode vccu!Jm-tubes. See Fig. 3-2 Like the tri-

the gate is reverse-biased and draws no 
current during normal operating conditions_ 

t. 
$ "' . ""ram 

Fig. 3·2. Compari~on be~we~n vcm;um lilbe and N"dH!Il1<HII fo.,ld 
11rfed transistor dttuilry. 

During unbaianced inpur signal condliions, rhe so:;rce 
vol~cges of Ql.l3 end 0213 become unequaL Bewt;se of 
!he constani current soc•rce the current through one side of 
the amplifier can only be increO$ed by decr•Jasing !he C'Jr· 
rent lhrough the other side. Mosl of this exchcmge of cur-
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rent f!<.)ws through the iow n:sislcmce path of Rll3 R11 L 
and R115. This causes eqGal and opposite :signols 'o occur 
ot the bases of 0154 and Q254, regardles> of whether 
the unbalanced inpvf we> coused by a single-ended or 
differenlicri input signaL Rl15 provides ~hermal compen­
sation for 01 3 and Q213 tc maintain uniform ga'n re­
sponse througho,Jt !he norma! operaiing temperotur0 range. 

Bootstrap Circuit. The differencE: of potential between 
the dcains and gal-t::s of 0113 and Q2l3 are kept constant 
for eli! lovv' frequency comn1on-rnode input slgrals by the 
action of 0123, 0124, 0134 and Q234. This provides 
!inE'Or operation ihroughout the common-!Tiadc., operating 
range of the Probe. The cc!lector current of Q 124 is de­
h;rmined in much the same manner m was the 0224 cur­
rent. Since effectively no current f!ows lhrough the Q123 
!]Ore jvnction, the voltage drop across R121 is a 
function of rhe 0124 curren• The voltage at the of 
R120 is olvroys equal lo the instantaneous averoge .:::-.f the 
0113 and QT!3 sovrce vo!!oges. The vol!oge at the Q123 
gote is therefore equal to this voltage plu> the voltage 
dr(~p across R 121. This eslab!ishes the (;)12:3-source volt­
oge ond thus rhe Q134 ond Q234 base and emitter volt­
ages. 0114 and Q213 drain voltages are thereby sloved 
to fo!iow !he i?1Stcntaneoo;, average of the voltage at their 
sour<:es, which is in turn set the value of input signaL 

D\Jring common-mode changes, the voltages at the ele­
ments of Q1l3 and Q213 rernaln ::onstan1· with respect k; 
each other. DL1ring differenl!a! signal conditions, each FET 
source follows its GJOte voltage, but the drain voltoges 
change in a direct;on opposite 1o that at the 

Bcdandng of the two sides of the cin:uii· for optimum low­
frequency common-mode rejection is accofT!p!ished through 
R.<20 (50 kHz CM BAL), R125 (DRAIN VOLTS) sets the qui­
escent voltage at the 0113 and ()213 drains. 

Probe Galn Switching Circuit. The current path during 
><1 operation is through 0143, Rl46, R147 and throu-gh their 
counh;rpcrts on the other ~ide of the amplifier. Q143 and 
(;)24.'3 ore kept cvt off by the voltage divider operating 
between lhe gain Wiikhing signal at P15D termi<1ol D ond 
the +50-V supply. When o Probe gain foctN of 1/10 is 
selected,. the gain svvitching signal line is opened exrernal!y. 
Q143 and 0243 go into soturation. 0143 and 0243 emit· 
ter-collcctor voltage is less !han that required for conduc· 
tion of D143 and D243. This wuses !he R146 and R246 
part of the >< 1 load resislam:e to be by-r,assed and the 
!nput Amplifier gain is reduced to I /10 of its X 1 value 

A differem.:e belween circvit components in the; lwc side$ 
of the amplifier can cause a slight ~mbalance in oulfHJt volt­
ages. This •mbalance wil! change b.,- a foc!or of 10 dur­
ing gain switching. An odiustable compensating current is 
therefore inrrodvced by the R234-R235-R236 circuit to ad­
just the current to the food resistors. W"irh rhe voltages 
balanced across the iood resistors, switching causes 
equal change;; at both sides and no differentiai ou~pt;t 
occurs. 

When c gain of l /1 0 is seleclr.'d, R144 and (144 provide 
hlgh,fn::quency coupling through lhe 0·143 and Q243 base­
emitter jundions to the collectors of Q134 and Q234. This 
compensates for the copocitive coupling effects of non­
conducting diodes Dl43 and 0243. 



Output Amplifier. The push-pull signals at the 0154-
0254 bcm:s increase the current through one side of the 
amplifier wh!le decreasing it through lhe other. Total cor· 
rent rhn::.ugh the R158-R159 parallel combinat!cn remains 
relatively constant. The signa! current is exchanged between 
rhe two sides of the amp!ifier, principally through Rl54 and 
R155. Since one emitter increnses its voHnge as lhe orher 
decreases, c point midway through the combined resistance 
of R154 ond R155 rernai11s at signal ground. The signai 
current through these resistances is the some sigt1o! cur­
rent that flows through lood resistor Rl64, making ihe gain 
of !he circuit approximately e.qual to R'l64 divided by v2 
the effect\ve resistance of the R154-R155 combination. And, 
as is charoc:teri:.tic of pwsh-pui! amplifiers, drcuh gain ;$ 

equal to the gain of either side ond wn be expressed in 
the same manner. 

0164 and Q264 rec-h.•ce the operating voltages <Kross 
0154 and Q754 and act as buffers to isolate the Probe from 
external circuit feedback. R161, C161, R261 and C261 pro­
vide thermal compensation for 0154 and 0254. !n oddi­
lion 1-o acting os load resistors, R164 and R264 prov1de re­
verse termination -for the 93 n signal-output cables. 

Additional Components. Numerous additional compo­
nents ore used to improve lhe operoting characteristics of 
the Probe. The foi\owing is o brief description of !heir 
functiom. 

The AC.DC swikh (SWl01) inserts or removes coupling 
capacitors (101 and C201 from the signa! path. These co­
pacitors ore matched to provide optimum AC.coupled low 
frequency common-mode rejection_ 007 permits <ldjust­
ment of the copocitonce of the two inputs to further im­
prove the AC-coupled common-mode rejection ratio. (The 
deto:::hoble Duol Atterwotor Head has adjustable coped­
tors in ench side to permit ottenuator compensation ac­
cording lo the input . capacitance es.loblished by C! 07.) 
Slight resistance mismatches which moy exist in the de­
tachable Duol Atlenuoror Head can be compensated for 
by adjustment of R!OS. 

C1l3 011d C155 improve drcvit goin at upper frequencies 
to provide flatter overcll! gain response. C1 09, Rl 09, C209 
and R209 permit matching of the Ql!3 and Ql23 goltHO· 
dmin capodtonces. C106, R106, C106 and R206 suppress 
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frequency oscillations. C245 and C246 permit match· 
i<1g the capodlances at the output amplifier, !he,eby im­
proving the high-frequency common-mode reiectiorL 

PART B-AMPUFIER FOR P6046 CIRCUITRY 

The Amplifier For P6046 consists of an Ampiife; unlt and 
a Power Suppi)' unit The Amplifier accepts the P6046 
Probe's push·puH signal ond deve!ops a single-ended sig­
nal from lL A BNC connector makes the sing!e-·ended sig­
nal ovaiklbie for application to oscilloscopes or other dis­
ploy 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
pvll !ignals from the Probe are applied to emitter followers 
which provide isolation between the Probe and the Q424-
Q524 amplifiers, After being amplified by Q424 and 0524, 
the signals pass through another pair of emitter-followers 
ond are applied to a second amplifier stage, consisting of 
04.54 and Q554. The output from the + side of the sec­
ond amplifier stage l$ then applied lo ihe final emitter· 
follower :.toga, whose output Is designed to supply a drive 
signol Into o 50 !.1 load. 

The gain of the various stages of the Amplifier For P6046 
is controlled by lhe mVOlTS/D!V switch. This switch also 
controls the P~obe gain. The combined effed is that the 
Amplifier suppiies a 10mVfd!v signal at its output, regard­
less of the Amplifier's mVOLTS/DlV switch setting. This is 
;!lustrated in Tob!e 3-1. The galn factors for the Probe and 
each of the stages of the Amplifier ore listed in the tob!e 
opposite each possible mVOlTS/DlV settin£.1 Multiplying a 
mVOLT/DIV factor by every gain foetor appearing in line 
with ir results in a 10 mV /div in each case. 

Detailed Description. Refer to the Amplifier For P6i)46 
schematic which appears near the rear of this manuaL Only 
the top half of the amplifier will be explained, since the top 
ond bottom halves are basically the same. 

Probe and Amplifier Gain Analysis 

Deflection 
Factor 

(mV/divl 

Probe 
Gain 

Q424-Q524 Q454-Q554 
Stage Gain Stage Gain 

Q473 
Gain 

Output 
T erminotion 
Attenuation 
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+ I r---1:-mi!-t~-,-.., 
Follower 1--·--4 
Q4i3 

r- -- -~ ---.. ------- --

lnpllh 
hom 

1"6046 
Ptob~ o t ............... 

Emitter 
follower 
0443 

The push-pull signals arriving horn the ?robe at Jl50 termi­
nals C and J are applied 'o the bases of the input emitter 
fo!!owers. D405, D505 and the assodaf·ed voltage divider 
provide a damp a! +2.6 V to protect 0413 cmd 0513 when 
the Probe is disconnected. No negative protection is re­
quired. The + signal is developed across emitter resislor 
R415 and applied to the bose of 0424. The resultant change 
of current through R422 causes a signal voltage to be deve{. 
oped across 1<424 and applied to the bose of 0443. (No 
change of voltage occurs across R425, because of the equal 
and opposite current changes occurring through 0424 and 
0524.) The gain of 0424. is equal lo Its load resistance 
{154 Oj divided its emiHer resistance !422 plus the in­
ternal emi!ler rmistonce which is Clpproximatecl at 6 n). 
The result of this division is 5. 

Under cerlain switching conditions, R429 is inserted into 
!ht; circuit. The signal voltages at the bose of 0443 and 
0543 change in opposite directions, leaving the point mid­
way through R429 ai signal virtual ground. This places 1/2 of 
the R429 resist<:mce in parallel with R424, modifying the Q424 
signal load resistance and the circuit gain accordingly. The 
gain of the circuit under various >vtitching conditions is given 
in Table 3~ L R423 does not effect the circuil gain, but is in 
the circuit to suppress oscillations. 

The signed is developed across R-443 and applied to Q454, 
whert• ir encounters an amplifier circuit similar to the Q424 
circuit.. There are, however, two distinct differences. The 
emitter resistance is variable to perrnii· gain adj!Jslment, and 
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Emitter 
Follower 

Q463, Q473 
ro so £2 

hmnina!llm 
at osdl!<>.scop<t 
v·ertical inpul; 

H> mVOlTS/DlV 
d,.f!etli.:m faclor 

only the oulput frorn the + side is used. The gain of the 
Q545 circ:ult is also conJoined ir Table 3--1. 

R456 and C456 are thermo! compensation components; 
R445-C445 provides decoupling. 

The oul·put circuit consists of two cascaded emitter.fol­
!owers which prevent rhe output from iooding the Q454 
and Q554 circuits, The coscading of NPN and PNP transistors 
provides good thermal balance. 

Decoupling components are included in rhe collector 
circuits of Q463 ond Q473, and R473 thermally balances 
(~473. The internal emitter impedance of 0473 combines 
with R479 to create o 50 n outp~t cin:::uii which, when applied 
to a 50 n load, delivers v2 ol the 0·173 emitter signal: 

Circuit Adjustments. R480 modifies the circuit current 
as necessary to develop a 0-V output when the 0463 base is 
at exactly 0 V. R555 modifies the total 0454-0554 current tJS 

necessary ro obtain 0 V ar the Q463 bose when the R456-R457 
junction is at rhe same potential as the R556~R557 junction. 
R550 divides rhe current betwccn Q454 ond Q554 as neces­
sary to develop a 0-V output· when the bose of (;}44:3 is at 
the~ same potential as the base of Q543 Under this con­
dition, no trace shift should occur as a result of changing 
the mVOLTS/DlV control setting. R400 permits modification 
of drive currer.l lo Q413 to compensoi'e for differ· 
ences which may exist between components in the two sides 
of the inpv! emitter follower and omj:ltifier drcui!·s. 
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Miscellaneous Circuitry. A Probe gain switching signal 
originates in the Ampiifier for P6046. When any deflection 
factor between 1 and 20 is selected by the mVOtTS/D!V 
swil"c:h, R50l completes the Probe circuit which is connected 
to J!50 terminal D. This maintains a Probe gain factor of 
L When 50, 100, or 200 mVOLTS/DIV is selected, R50l is 
disconnected from ground and the Probe gain factor switches 
!·o 1/10. 

Constant <:urrent for the Q424-Q524 amplifier stage is 
provided by Q534. A Voltage divider sets its bose and emit­
ter voltage, <md therefore dictates the current which f!ows 
throut1h R536. Th!s current is divided equally between Q424 
ond Q524 during no-signal conditions. D532 provides thermal 
compen~ation for Q534 ro maintain constant current through 
a w1de temperature range. 

The Power Supply voltages ore referenced to ground 
wilhin the Amplifier. 100 V appears across terminais A and 
B of the Output Board, and is applied across the Q497 ref­
erencing circuit. The emitter of 0497 is conneded to gro~;nd, 
or.d sets rhe bose voltage or about 0.6 V. R493 ond R494 are 
of approximately equoi value and therefore approximately 
half of !he 100 V supply is dropped across each of rhem. This 
places terminal A r.:rt +50 V and terminal B ot -50 V. Any 
atlernpt of these two points to shift positive or negative wi!! 
either increase or decrease the current drive through Q497, 
The tn:ms-resislcmc.e of Q497 will change accordingly, bal­
ancing the + and --50-V ioads. 

lr1 a similar manner, 26.8 V appears across Outpul Boord 
terminals F oncl H. D499 causes terminal H to maintain 
--6.2 V with respect to grovnd. This causes point F to remain 
nr +20.6 V with respect to gmund. 

Power Supply 

Refer to the Power Supply schematic. The Power Suppiy 
develops regulated l 00 V and 26.8 V DC suppiies 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 at Power Supply lerminois E, C, B and D. These 
voltages arc routed to the Amplifier through o n(m·cletad1c1b!e 
cord, + and ·-·SOY ond +20.6 V ore then mode available 
to the Probe through Amphonol connector J150. 

The 100-V regulator consists of voltage compora!or·amp!!­
fier 0324, non·inverHng amplifier Q304-Q314, and series 
regulator Q327. The Q304 side of the non-inverting amplifier 
also serves m the driver for Q327. 

Circuit Deseription--P6046 Probe and Amplifier 

Voltage from T30i secondary terminals 9 and 11 is fuJI .. 
wave rectified by D302 and developed across (302 and 
(303. (R302 and R303 maintain o boiance of voitoge across 
the two capacitors.! The voltage across (302 and (303 
causes current How through the para!lei-paths of R308 
and Q327. Part of the current then flows through the regu­
lator control drcuit to eslablish o regulated 1 OO·V supply 
between terminals E and C. 

The voltage selected by the wiper of R325 is applied to 
the bose of 0324, where it c\'>mpares against the reference 
voltage established by 0322 to ;et the current through 
Q324 and R321 The curren! through R321 sets the base 
voltage of Q314 with respect to terminal C. The emitter of 
Q324 follows its base, and esrablishes lhe voitaoe at !he 
emitter of Q304. This compares against the vo!~e set by 
R306 and R307 to determine rhe Q304 c:o!iector current. 
The current from Q304 flows through R304 to provide Q327 
with forward bias. 

The setting of R325 determines the amount cf drive which 
Q314 receive$, ond lherefore affects the emitter voltoge of 
Q304. This controls the amount of conduction of Q304, 
which then controls the trans-resistaN::e of Q327. \.\/hen 
R325 is properly se!, enough voltage wili appear across 
0327 to maintain HJO V between Power Supply terminal> 
C and E. If the vo!ioge tends to increase, 0324 conducts 
rr.ore cvrrent, increasing !he 0314 drive. This decreases the 
0304 drive current, ond therefore the Q327 drive current. 
More voltage is dropped across 0327, k~·eping the 1 00-V 
output within design iimits. 

C322 suppresses Zener noise. 0323 protect> the Q324 
bose-emitter junction during transient reverse-pokuity con­
ditions. 

Terminals 11 and 12 supply power to the 26.8 V parr of 
tho power supply. The +50-V line provides current through 
R344., forward biasing !he base-emitter of driver 
Q343 and series-regulator 0347, causing them to cond•Jct. 
The resultant voltage drop ocross R347, R348 and R349 for­
word bioses i·he emitter-base iuncl'ion cf comparator fronsistor 
0344, putting it lnro conduction. The setiing ol R348 detar­
mines the amount of 0344 conduction, thus setting !he drive 
current for Q343 and Q347. When properly set, !he volt­
age drop across 0347 will cause 26.8 V to exist across 
Power Supply rerminob B cmd D. lf this voltage tends to 
increase, 0344 will conduct more cum:nl·, providing less 
drive to Q343 and Q347. More voltage win be dropped 
across 0347, keeping the 01-dpvt vo!toge within design 
limits. 
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P6046 Probe and Amplifier 

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 maintenance 
information, spedfic data concering the P6046 Differential 
Probe, and specific data re!evenr !o the Amplifier For P6046 
and ils Gssocioted Power Supply. 

General 
Maintenance of the P6046 Dlfferen!ioi Probe ond the Ampli­
fier For P6046 indudes routine moinrenonce, ca!ibrarion, and 
correclive maintenance. Routine maintenance consists of 
r.:hedcing Probe ond Amplifier performance approximately 
twice a year. The Power Supply associated wiih the ampli­
fier should be opened and dusted out ot thol time. The ex­
terior surfaces of a!! components should be kept clean or 
all times to provide optimum ht~ot diss\pal'ion capability_ 
Specio! atle!'ltion should be paid to the dean!iness of ihe 
probe tips and the Amphenol connectors so that the high­
frequency performance is not impaired, 

The Probe and Amplifier have a minimum number of 
working potts ond are relatively we!! protected fr.;,m environ­
menta! conditions, The minimum s.iz:e and critical perform­
ance requirements make it practical to leave the units dosed 
e:<cept to correct malfunctions, cmcl to reco!ibrate when 
performance indicates that tt is necessary, Any internai 
deoning can be done at that time. Cleaning should be 
iimired to removing dusr by brushing the components lightly 
with a ~oft-bristled brush, or blowing it out with a stream 
of !ow pressure air. Soivents or high pressure air should never 
be used on the Probe or its accessories. 

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

Soldering Techniques 
A soldering iron with o \nr.h lip and c 15 watt rating 

is recommended for use on circuit boards and on most com­
ponents in the !'6046 Differentia! Probe and the Ampl!fier 
For P6046. Do not oitempl· to solder on the metolic plating 
on the inside of the Probe case. Never touch plastic parts 
with the soldering iron tip. Appl)' heat to component leads 
only as long as required for removal or replacement, using 
hoot sinks as necessary. Old solder ccm be removed and 
holes deemed out by ~~sing o vacuum-type solder removing 
device after the solder is heated. H the device is plunger­
oct~'ared, be careful that its kick-back d,-,,~s not damage the 
smaH circuit compon<il'nts. 

Ordinary electrical solder is recommended for all solder· 
ing work. All newly soldered join~s should be deoned with 
rosin solvent and inspected for proper bonding. 

Pre-bend leads prior to component replacement, gripping 
the lead between the component and point o!- bend wi!'h a 

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

NOTE 

frequency response ond common-mode rejection 
ore portio!ly dependent upon component location 
and lead length. A!! replacement ports should 
therefore be installed in the some manner os the 
originaL The calibration status should be checked 
after any soldering work has been done on the 
Probe or Amplifier. 

Test Equipment Recommended For Trouble· 
shooting 

The oscilloscope with which the Probe and Amplifier ore 
used can be llS.ed as a DC voltmeter as we!! as a waveform 
monitor. An ohmmeter with o 1.5 V and 2 mA or less output, 
and a rronsistor curve tracer lor transistor tester) ore the only 
additmnal testing vnits required for troubleshooting the 
Probe and Amplifier. 

Trobleshooting Techniques 

Determining the Defective Unit. The fastest method of 
isolating faulty system performance to a specific unit is to 
use each unit with equipment that is known to be operating 
properly. 

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

1. Check the osc\!loscope's response !·o direct inputs. 

2. Disconnect the Probe'$ Amphenol connector from the 
Amplifier !or the lAS). Then connect two 51 n resistors be­
tween ground terminals C and J of J!SO, os shown in Fig. 
4-l. Be careful not to contact o!her terminals of J150; as 
much as 100 V may be present on them. 

3. Perform the A TTEN BAL {PROBE STEP A ITEN BAL} 
adjustmenL 

4. Set the mVOlTS/DIV switch {VOliS/CM on lAS) to 
lO mV. Set the osdHoscope Time/Div switch to 0.2 ms and 
the Amplitude Calibrator to 50 mV. 

5. Connect a !ead from the osciiloscope';, Calibrator 
Output icdc through o 0.1 fLF capacitor to terminal C of the 
Ampheno! cormector and dv;ck for a square-wove presenta­
tion of approximately 21/2 divisions, 

6. Move the connection to terminal J of the Amphencl 
corlrledor ond ogqin check fer approximately 2lj2 divisions 
of square-wave presentation-

4-l 
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Jl50 

51 Q 

~---J 

Fig. 4-L Tesl sl!lhlp for checking Qmp!lfi&r Ot cmd low-ftequ<>ncy 
rup~;m~e. 

NOTE 

The Amplitude Calibrator sovrce impedance of 50 n 
caus1H Hs output to be reduced to 1/2 when oper­
tlting into 0 son load. 

!f the preceding proves satisfactory, turr: the {PROBE STEP) 
i\TTEt'l BAL counler .. c!ockwise and check lhe Amphenol 
connector for output voltages approximately equal !o those 
given In Tob!e 4·1. 

TABlE 4-1 

J 150 VoHoges With P6046 Probe Disconnected 

if the voltage check o!so proves satisfactory, the trouble 
con be assumed to be in the Probe. 

Analyzing Symptoms. After the trouble has been iso · 
loted to a unit, check for ail ihe trouble symptoms which 
con be found. Tho Performancn Check can be used effectively 
for this purpose Analyzing a combinalion of symptoms wi!! 
often pin-point· the trouble to a specific area or component 

Physical Inspection. Physicolly inspect the circuitry for 
loose or broken connectior.s, improped~· :;eol;od transistors, 
and bumed or otherwise dam<::1ged components. Investigate 
the co\ise of any heor domoge. A 4X or betlcr n·~agnify;ng 
gk1;s is recommended for examining the circuit boards cmd 
components. 

DC Balance Check. The bolanted nature of the Probe 
<md Am::>iitier circuitry provides a troubleshooting 
~oo!. U:,der quiescent condilicns, identical points on the 
+ and - side of the circuits should be operating or identi­
(:<::1! vo!tag0s. The source of unbolonccd outputs am thi·::>re­
fore be fo1.md by starting at the output and checking ro-
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ward the input until o balanced ccndi:ion is found. The 
are<1 ·between the, unbokmced and balanced condition will 
probab:y be at fault. 

Some of the rrons~sro's in the Probe !·;;;spend b current 
with no appreciable in voltage:-. The pre-

check i; !fwrefore not eF:echve at Gil ond can be 
used at Q134 wi~h on exh:mely sensitive voltmeter. 

Schematic Diagrams. The schematic diagrams located 
near the bock of !his n~anual contain waveforms,. voltages, 
cmd resistor values to assist in troublesr:oot!nij. A prerequi­
site far using the volfa~JeS and waveforms is that the 
specified operat;r.g conditions be duplicated. 

Several high impedonce 
iot'lding vo!'frneter was 
given on that schernohc. Use 

exist in ~he Probe. A no>> 
used ro obtoin !he volloges 

of other than o non-boding 
vo!tme!er wi!i give il wide variety of rer.dings ond cornof 
be reiied upon without individual cmaly>is. 

TratniJ~tor and Diode Troubleshooting. The principal 
wnys of troubleshooting transistors and diodes are by using 
lrcmsistor checking devices (such m a :ek!ronix Type 575 
Transislor (L•rve Tracer), voltage checks, signal tracing, re­
placement and ohmmeter checks. Recommended preference 
is !n the order 9iven. 

HK• resvfl·s of sig1'0i trw::i'19 and of vdtage d;ec.ks can 
be compared those given on ~he schematics near the 
rear of tbis mnnLJOI, provided thor the conditiom given w;ih 
the schematics are duplicated before th(; comparison is made. 

Voltmeter checks across base·err·,;tter, gate-source, or di­
ode are genernily more effective thon checks be­
tween elements ond gro:H1d, because of the small differ·· 
er.ces in voltages. A conducting sil;con tronsistor wlli hove 
a forward emitte...!Jase bias of opproximoJely 0.6 V. /.>, 
saturated transistor f':a~ approximately 0.2 V across its 
ernitter-col!cctor junction. The across o conducting 
>iii con diode is opprcximote!y 0 6 (The bond5 on diodes 
an~ locoted nearest the cothode l'·khcmnel Held d-
fect transistm·s have their gate-sourcE; 
revers·~'"biosed b}· opproximately 0.5 to 2 V. 

If the r0ploccrnenl method is used, rep!oc.:: only one Jran­
sistor at o time. Relurn ecch one k:> its origint1l scck<::t be· 
fore the next one. Bend the 1eods ro the prope·r 
shape before Use Fig. 4·3, 4-4 and 4-5 fo inwte 
pmper insertion. Cut the ieads 1·o proper (C!pproxi-
rncte!y 3/ 16 inch for plug-in type transistors the Probe.: 
opproxim(ltely '/~ inch for tmnsistors in the Ampl:fwr and 
it:; Povver Supply Unit) for penraneni instollation. l1iloh::hed 
compom:mrs should be repioced in pairs. 

ohmmeter checks, ;nsvre that the meter wi!! not 
apply rnore than l.S V :Jnd '2 mA to the transistor, 
transistor rm:lstonce values ore 9iven in Tab:e 4-2. 

The soldered-in tronsistors shm/d be checked 1n the cr­
cu!t to ovoid unnecessary c~rcuit di;;turbonce. 

Resistors. Resistor types, ::i:z;;s and iolerances vary os 
necessary h:.1 rreet circuit requircrnents and .shovk! onfy be 
replaced wilh ores v:hich are equivalent in eli respects. 
Resistances ore either color-coded or wrirten on <:a-::h re­
sistor, bur th~::ir smaii !>ize moy ITHJkc !ile value diffin,!t to 
detennine. The schernarit or the parts lis1 should be re·ferrsd 



lo ir1 case of doubt. ln-drwit resistance checks should not 
be mt~de with ohmmeters having more than LS V and 2 mA 
outp~·t unies.s assodaled semiconductors are removed from 
the circuit. 

TASLE 4-2 

Transistor Resistance Checks 

Ohmmeter 1 Resistance Reading to be expected 
Connediorus1 ; when using a 20,000 fJ/V DC 

I Meter on !·he R >< '! k Range 

Ei~~-;f~~~c:~·~r;;t;;·t~Hi9h::;~;'dtn"'9~both"' :;~;;~=---t1oo"' 
----·····--------·- --L~i:.!~ __ .s_~9 ~i~:..C1PI'r(}~~~- ... _ 

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

-s;s:~~cof!ector·- 'r·t·iig h--reod~!;!' one-~o¥''(200kQ-
I or more i . low reading the or her 
! woy ( 1100 n to 3.5 kn, opprox.) 

'Tad prods from !he. ohmmeter ar" first connected to the tn:uui~tot 
i"'ads and then !h~ tl:d !.,<>& v;mnedlon"' ar11 rev<>r:>ed. Tim>, the 
effliids of !he polarity r"ver>al Gf !he vo!lt~ge tl!'Piilni from tlw 
ohmmeter to the translsto~ <tm be ol:aerved. 

Copadfors. Airhough values are written on copadtors 
used in the Probe and Amplifier, miniaturization makes them 
dlfficu!r to read. Refer to the schematic or ports !i>t to 
determine their values. Replace th<~m w!th electricoi!y equiv­
alent copocitors of l·he same physicai size. Matched coped­
tors must be replaced \n pairs. Th<: capacitor:; which ore 
riveted in place in the Probe ore Sl<pp!if..>d os integra! porl:s 
of rhe circuit board and ore not re:ploceab!e. 

Parts Procurernent 
All replacement paris con be purchased thmvgh o Tek­

tron\x Fielci Office. or representative. However, repiocemerlts 
for stondord electronic items can be readily obtained from 
loco! eledmnic ports stores. Consult f·he Eledrico! Parts 
List to determine th'~ required specifications. 

NOTE 

When selecting replacement ports, it is important 
to remember that the physical size and shape of 
a component may affect its performance ot high 
frequencies. All replacement parts should be di­
rect replacements 1m!ess it is known that a differ~ 
ent component will not adversely affect instrument 
performomce. 

Special Parts. SoiT'e Bledrical parts an; specially re­
work~d, quality checked, or monufc1ctured or for Tek-
tronix to fulfill a requirement. Most mechonic:o! paris 
~_;sed are common to Tektronix instruments, or to o 
particular type of instrument. All electrical parts whose 
stock numbers cfe preceded by mterisks, and most mechon­
;cc<l parts, can be obtained only through n Tektronix Field 
Office or Representative. 

P6046 DIFfERENTIAL PROBE 
(()mponr:ni locations and wire color code appear in 

F:g. 4-6. Transistor ins!aliarion information oppecm in fig. 
4-3. 
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IMPORTANT 

Component size and performance requirements 
make it oclvisoble to retum the P6046 Differential 
Probe !·o a T e!dronix field Office in the event re­
pairs ore f1ecessary. Contact the office for instnJ(> 
tions before sending the Probe. !f repairs are 
mode locally, the precautions and corrective main­
tenance hints contained in this .section should 
be adhered to. 

It is recommended that the Dual Attenuator Head 
case never be opened. The resistors in it are not 
replaceable, 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 d!sassembly instructions before open­
ing the Probe case. Failure to do so may result in 
damage or lou of parts. 

2. Ground connections Or$ normally made through 
the meto!!ic plating on the interior of the ?6046 
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 o holding device while 
it is beir,g worked on. This minimizes the possi­
bility of causing short circuits. The holding device 
should not apply so mt.H::h pressure that the ease 
or board warps or is otherwise damaged. 

4. Use a small screwdriver and slight pressure 
when removing or fastening screws to insure 
agaimt damage to the plastic threads. Re-engage 
screws into their original threads. The screws must 
be tight enough to insure good ground connec­
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. lt is located 
between the AC-DC switch lever and the tip as­
sembly. Keeping the AC-DC switch lever perpen­
dicular to the tips will help keep it in place. 

'fest Fixtures. A Calibration Shield {Tektronix Perl No. 
067·0563-00l provides limited access to odiustments for coli­
brotion purposes. No attempt should be mode to calibrate 
the Probe withou! the shield in piace. 

The plating on the imide of the case completes the Probe 
ground drcvils. This requires that special provisions be made 
for operating the Probe while the case !s opened for trouble­
shooting purposes. 

If lotal occess to the trons<stor side of the main board 
is required while the probe is energized,. remove the top 
tmd thf.m bolt the board lo the bottom of the case with 
one screw ot the front ond one screw at the back, tfws 
completing the ground circuits. Two No. 2-56 nu!s (not 
.supplied! 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 bourd must be completely removed from the case. 
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A shorting strap must either be bolted or to a front 
and reor posi· before the board is N':l connection 
is required at the center posf for DC or low frequency op­
en:Jtion. if dip~; are used, make the connections to the sleet 
posi"s. Do net scratch or otherwise rhe plating on 
the circuit board. 

PROSE DISASSEMBt Y AND ASSEMBlY 

Probe Case 

Opening. Remove the two screws from the front of the 
top of the case and then remove the foL•r screvvs frorq rhe 
bottom of the wse. Set the AC-DC switch to 
Lift the top away from the bottom, keeping the Jwo sec-­
tions parallel. A!i of ttH> components wHI remain Hl the 
bottom of the case. 

Closing. Set the AC-DC switch pcrpendi,:ukn to the tip 
assembly. Bring i"he top and bottom of tht: Probe case to" 

AC:-OC switch shaft inse•tacl -··-
from front; lev<!r kepi l>•Hpen·· ----• ..,.. 
diwlur to l!p auf!mbly. 

thern 'Nhdc doing so. Jnsure thnt 
tip fiis into its s!o~. fv\anipulate the strain 

relief t>o-;:,r as nece%orr to rhe hexa9onai bushing 
vv;th the dstHnts. The h~o parts should corne together snug·, 
!t~ \vi!h (Hi!y r-:~·F:>sure ~'CCpJired a:- ~re rear end to 
keep then1 thcJt vvcr/- Jnsert and fasten s(;ev;s the 
bottom of th":: case and the two sc!ews through the front 
of the cme. TiqhJ·fm lhe screws enough to insure cood 
grovnd ~ but not :;o tight t:·1ot they damag; rhe 
plastic threads. Position the Input· Coupling switch to either 
AC or DC, as desired. 

Circuit Boards 

Circu't board tomponent and v1ire color cod{"! is 
shown in 4·6. 

Removing the Main Board. Remove the one screw which 
is located near the cenler of the board. This releases the 
board and aiioched cable from rh~' bottom of th£> case. 
Lift the circ,,it board owoy fron; the case, cab!e"end firsf. 

llef!mt spl'ing inser!ed in 
grtlo''" m1 fron! of lip a~­
~eml:zly. 

Swllc.h waf•n plated on r<Hlr of 
---- lip t:J>8"""boy wilh sil< (<.>n!ads 

~ow~w r<ttlf; !orge (<mtcrds 
horixontaliy oppos,.d. 



Replacing the Main Boord. Put the large fiber insulator 
in place in the bottom of the case. Insert the boord front 
first into the bottom of the Probe ccse os shown in Fig. 
4-2 {C). Put the rear end of it into place, aligning the neo­
prene 0-ring with the shoulder at the rear of the case. The 
hexagonal bushing should fit in detents in front of and be­
hind the shoulder. lnse1t and tighten the short screw near 
the center of the beard. Be careful not to damage the 
plastic threads. See fig. 4-1 (D). 

Removing the Upper Board. Grip the board near one 
end ot a point where no components or wiring ore en­
countered. A smoi!.nosed pair of pliers whose tips are 
cushioned with elec!rica! tope con be used for this purpose 
If extreme care is exen:ised. Lift very s!igh!!y. Repe<lt at 
the opposite end. Continue pulling alternately at !he two 
ends until the connectors are disengaged. 

Replacing the Upper Board. Do not trap any wires 
underneath the board. Align the pins and connectors care­
fully. Soot the board completely but do not apply excessive 
pressure. 

Tip Assembly 

Removal. The main circuit board must be removed first. 
Then remove the 2 screws from rhe front of the case. Keep 
the AC-DC switch lever perpendicular to the case to hold 
the detent spri>1g in place. Slide the assembly from the case. 
The rips of the probe cannot 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 reor of the lever shaft. 

CAUTION 

Be careful not to lose the extremely small detent 
spring which is located 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 being 
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 {B) before the main 
circuit board is installed. Keep the ACDC switch per­
pendiw!or to 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 
cab!e is replaced. Changing cable length wili affecr the 
Probe performance. 

Remove the main board ond cable assembly from the 
case. Attach o wrench to the hexagonal nut which is loco· 
ted ot the end of the cable. Then grip the strain relief boot 
and unscrew it. Slide the boot up the cable far enough 
to expose the plastic cable domp. The nut assembly, plas· 
tic cob!e clomp, and stroin relief boot con now be slid to 
the desired position. Use caution in tmsoldering and sol­
dering wires on the circuit boards. 
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Replacement. Observe the color coding given in Fig. 
4-6. The !englh of the cable shields between the cable 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 board. The hexagonal nut which holds 
the strain relief boot should be located a! the extreme end 
of the cable insulation, putting it approximately inch 
from the large circuit board. Push the plastic cable damp 
vp against the nur assembly, matching the ck:mp notches 
with the keys o\1 the nut assembly. Hold the nut assembly 
in place and screw o11 the strain relief boot o&sembly. 

Amphenol Connector 

Removal. Using two wrenches, unscrew the end nut 
Slide the nut ond the strain relief boot up the cab!fJ enough 
to expose the inner nut Again using two wrenches, un­
screw the inner nut. The contw::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 soldared connec­
tions neat. Re-assemble in reverse ordet, insuring tho! tht' 
nolch in the contact assembly straddles the key located 
in the housing. 

AMPliFIER FOR P6046 

Amplifier Unit 

Component locations and wire coior code appear in 
Fig. 4·7 and 4-8. Transistor information ond miscellaneous 
wiring information is shown i:'l Fig .. 4-4. Most wrnponents 
in the Amplifier unit con be removed and replaced with 
the circuit boards and switch 1eft in place. H odditior>a! 
access is required, it is recommended that the rear pone\, 
the frame-posts and the front panel be removed. 

A soldering iron with a 1nth rip, a pair of tweezers, 
and a vocuvm·type solder removing device are recom­
mended for use in component replacement. 

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

Cover Removal. Exlrod 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 rear panel wire color code OHOinst Fig. 4-7. 
Disconnect the 6 square-pin ca!'ll1ectors which connect the 
cobte and BNC conne<:tor to the circuit board. Unscrew 
the 5 screws from the rear pone!, freeing it from the assem­
bly. 

lf the frame-posts ore to be removed, remove the 4 screws 
which hold the output board to the frame-posts. Remove 
ihe mVOLTS/D!V knob, using a inch allen wrench. Re­
move the nut from the front of the switch bushinq, Pull 
the A TTEN BAl knob off the fron" of ils shaft. L;ft tt~-e front 
cover plate from the front pone!, exposing the 4 frome-post 
screws. Remove the screws. freeing the frame-posts. 

4-5 
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Q143 
0243 

DIMPLE !IIIDICAUoS TO!' 
OF TRANS!STOA 

TOP NEW 

0123 

l 
:::::1 

J 
fig. 4-3. l'robo transistor lnstttl!atlon. 

front Panel Removal. Remove 1·he cover. Remove the 
mVOLTS/D!V SW!tch knob, using a vl~ inch allen wrench. 
Then remove the nul· which hoids the switch in place. Pu!l 
the A TIEN BAl knob off the front of irs shaft Lift the froni 
cover plate oway from the fronr paneL expos<ng the frame· 
post screws. Check the wire color coding against Fig. 4-7. 
Unsoider the connections from terminals C and J of the Am­
phenol connector. Disconnect the square-pin connectors 
w·hich connect to terminals D, E, F and K. Unscrewing the 
foL•r frame-post screws ot 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 panel. Unsolder the connections from terminal~ 
A, C, F and 1 Disconnect the square-pin connectors which 
lead to termir~"!s D. E and K. Remove the f,:.Jur bolrs which 
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hold the connector in place ond extract the connector out 
the front of rhe panel. 

ATTEN BAL Potentiometer Removal. The front pane! 
assembly must be removed from the Amplifier betor~ the 
potentiometer can be removed. Unsolder the con"lections 
from the three terminals. Remove the set screw from the 
front pane! sleeve and unscrew ~he potentiometer from !he 
front panel. 

Output Board Removal. After the Amplifier cover has 
been ramoved, 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 connections wh!ch go to 
the switch m;semblv must then be unsoldered, Do not use 
too iarge an iron, 'or apply heat for too long o time. Use 
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!AI Transisfon Sketch of Top of Skoteh of 
Transistor and Sotk~t, Bo!lom of 

Supe.rimpost>d 

QS34 c 

Q497 

0463 
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0473 

c 

Q4S4 

0554 

Q413 0513 
E 

0424 0524 a 
0443 0543 c 

Ull Amphenol Connector, r@or 

to ground 

to QS13 

to Q413 

blu on wh! 

gm, bm, b!k, on wht red, b!k, bll< on wl>f 

11 

8 
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E 

c 
I 

E 

ICl 
------

STEP A TTEN 8AI., rear 

to Ovtput 
Boord ~ I. 

to Jl50 • F 

Trcmslstor 

c 
11 I 

E~ 

II®C 
0 

E 

dipped 

to JUO • K 

Fig. 4-4. Amplifier compoMnt details. 

c pair of pliers as heat sinks where necessary, Removal 
of 4 scmws from ihe corners cf the board will then free 
the board from the unit. 

Switch Assembly Removal. The switch and !nput Boord 
can be removed most easily as one unit. Remove the cover 
and the rear pone!, using !he preceding directions, At the 
Input Board, unso!der two leads from be!ween the Amphenoi 
connector and the Input Boord. Disconnect 5 square-pin 
ronnectors from between the Output Board and the Input 
Boord, At the Output Boord, unsolder 7 ccmnections which 
go to the switch assembly. 

Remove the mVOLTS/D!V switch knob, using a 1/ 16 inch 
al!•m 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 

uniL 
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Tht> Input and Comp boards can be removed from the 
switch assembly by using o vacuum-ryp(\ solder removing 
device to dean solder from the ln!en::onnectlng points. Then 
separate the board from the switch, working from one end 
ond reapplying heat to each point as necessary. 

Switch Maintenance ~nformation. Switch wafers are 
numbered from front !o rear of the assembly. letters are 
included to indicate whether the contacts are on the front 
or the rear of the wafer. Example: SR indicates the rear of 
!ht• fif!h wafer from the front 

The switch positi(lning 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 lubrication kit, 
Part No. 003-0342-01, is recommended tor that purpose. 
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Transistor 
Number 

Skel:th of Top of 
Tratnis!or and Socket, 

Superimposed 

Sketch of 
Bottom of 
Transistor 

F=========-=~~-~-==~=-----=-----=·-============-===*========================~ 

0304 

0314, 0324 

0343, 0344 

0327 

dimple 

dlmpl<! 

' 

C B 

----+--·--------------·--....... 

b!k on wht 

C • {bodyl • wht 

1\l - orn, b!k on wht 

~---------------- ---·-------·-------·----·--+------

0347 

Individual ports of the mYOLTS[DIV swi1ch are nol 
normoily replaced. A complete switch, either wired cr un­
wired, should be ordered in event the switch becomes in­
operable. 

Power Supply Unit 

Component locations and wire colors are shown in Fig. 
4-9. Transistor !nsto!!atio11 information appears in Fig. 4-5. 

~ • brn, blk on wilt 

~ : __;JJ-· C • !body! ·wilt 

·~ E - red, blk '"' wht 

Transformer Rewiring. The transformer must be re­
wired, and fuses changed according to Table 4-3 whenever 
it is desired to operate from a source other than that for 
which it is wired. Only the 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 should 
remain within tolerance. H not, recheck the source vo!roge, 

Power Supply Transformer Connections 
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the transformer connections, and then the Power Supply 
Calibration Procedure. 

IMPORTANT 

A 115/230 operating voltage tag appears on the 
base of th& Power Supply Unit. Always invert 
it to indicate the nominal operating voltage remge 
when the transformer is changed between the 
l 00 V and 200 V ranges. (Engage the tag screws 
info their previously-used threads to avoid strip­
ping threads. l 

b!u to P150-D 
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Disassembly of Power Supply Unit. Remove 2 screws 
fwm the top of the Power Supply Unit cover and slide the 
cover off the top of the Power Supply chassis. Remove the 
two screws from the bose of either or both of the two dr· 
cuil boards. Check the wire color code aaaimt Fio. 4-9 
before disconneding the square·pin connecto~s ~ 

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

red to 1'150-E 

lo f'l50. C 
I ahleld contains 
r•d string! ~ n ields 

~<H>!'H~Ct ed 
to P150 
A & B 

Fig. 4-6. P6046 Probe tiKult board component locations. 
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er. Slide the trcmsforrner holding br.::~cb:t off the tmnsform­
er. Remove 1he screw which fc·_;tens the fuse holder fo the 
trardormcr. U(\so!der the rx>wer input leeds at the trans­
former The transformer rww c:an be rcrnovecl. 

Reassembly. the hansformH, reversing the re-
mov.:;:l procedure. ; f'e"l re-msen1ble the unit occon:l!ng to 
Fig. 4-9 (C). The 'Ntr•2 w!ot code sho·wn 1n Fig. 4:9 (A) end 
{B} should be used to avoid rncc;rrect connections~ 

Series-Regulator Tn:msistors. Q327 and Q3.i7 are pow­
er tt"ansislors and ore f~e:efore hcat~sinked to the chassis. 
Each transistor con be removed as fol:ows: disconnect the 
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two square-pin co:~nectors which ore fastened to !he' wires 
which are cora,ec!ed to !·he emitter and bose 1eads; then 
remove the two screws which fasten ihe tronsistor lo the 
chassis. 

The transi;;tor bodies are insvlcted from the chassis bv 
mica washers. Mounl·ing screws are insuiGted from !he body 

plastic bushifigs. Conioct to !he body is made 
by a soldering iug \Vhich foster.:;, beiween the screw 1!1-

sulotor and the iransisior body. The insu!aror, bL1shings,. 
(lfld so!deril'g lug must be in place whenever lhe tran­
sistors cm1 re-i m.I<Jlit<d. 

Fig. 4-91!. Power Svpply eompon~?nt locations after 7144. 

REPACKAGING FOR SHIPMENT 
lf the Tektronix instrument is to be shipped to a Tektronix 
Service Center for service or repair, attach a tag showing: 
owner \with address) and the name of an individual at your 
firm that can b•J contacted, cornolete ins1rurnem ssria! 
number and a description of the service required. 

Save and re-use the package in which your instrument was 
shipped. H the original packaging is unfit for use or not 
avaiiabie. repackage the instrument as fo!iows: 

REV C JUN !977 

Surround the instrument with po!yerhy!.:;ne sheetino to 
protect the finish of the mstrument. Obtain a carton ot 
corrugated cardboard of the correct carton strength and 
having inside dimensions of no less than six inches mort: 
than the instrument dimensions. Cushion the mstrument 
bv tightly packing lhree inches of dunnafJI? or urethane 
foam between carton and instrument, on all sides. Sea! 
carton with shipping tape or indust.rtal stapler. 

The carton test strength for your instrument is 200 pounds< 
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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 offers a means of mpidiy check· 
ing the operation of the P6046 D!fferent!o1 Probe and the 
Probe's Dual Attenuator Head with either a Type lAS or 
~he Amplifier For P6046. Only external operating adjustments 
ore associated with it. 

Procedure Format 

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

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

The term "divisions· (or div) refers to graticule maior divi­
sions. mVOLTS/D!V ond VOlTS/CM are both referred to 
os "vertical deflectiof'i factor" to allow interchangeable 
rJpplication without misnaming the control. 

Names of calibration equipmenl hove initial !etters cap­
italized. Names ol the equipment controls ore written In 
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 cons1cleration 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 o!l equipment used. 

CAUTION 

The Probe tips often come in contad with equip­
ment ground during insertion into test 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 
against Probe damage due to ground loop cur· 
rents. 

REV. B,JUNE, 1977 

Equipment 

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

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

All E:-quipment must be operating within its specified \im!ts. 
Subsritutions con be used in many instances, provided that 
the substitute meets or exceeds the performance requirements 
of the equipment listed. 

L Oscilloscope. Tektronix Type 544, 545, 547, or 556; 
SBO-series Oscilloscopes equipped with a Type 81 A Piug-ln 
Adopter con be used if lhe 5 em parameters ore modified to 
4 em throughout the procedure. A Type 547 is used in rhis 
procedure. (t'-lot required if the Amplifier for P6046 is used 
with the 100 MHz oscilloscope li$ted as item 3.) 

2. Teklronix Type 1A5 Differential P!ug .. in unit. (Not re· 
qu\red if the Amplifier For P6046 is used.) 

3. O:.cillosr:ope. 100 MHz bandwidth. T;;,ktronix Type 
454 or Tektronix Type 647 A eqvipped with 10A2A and 11 B2A 
plug-in units. (Not required if o Type 1 A5 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. FreqLH:mcy --·1 00 kHz; High 
Amplitude output of 5 V into 50 n; Fast Rise outpu! variable 
from 50 mV to 100 mY i:1to 50 n, with 1 nanosecond or less 
rise time. Tektronix Type 1 06 Square''Nave generator recom­
mended. 

6. Constant amplitude sine ·wove generator. Output re­
quirements (peak-to-peak) into a 50 D load: 80 mV at 50 kHz 
and 50 MH:z; 4 mY through 800 mV ot 50 kHz and !00 MHz: 
5 V at 50 kHz and 1 MHt; 2 V at 5D MHz. Tektronix Type 
191 Constant Amplitude Signal Generator recommended. 

7. lew frequency sine wave generolor. Output require­
ments: 10 V peak to peak at 6(l Hz and 1 0 kHz General 
Radio Osd!!otor Type '131 0-A :>sed in this procedure. 

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

9. CrJble, ~ype RCS/213. GR connectors; 5 ns de!ay; !5 
ns GR cob!e). Tektronix Port No. 017-0502-00. 

10. GR 90" elbow. Tekironix Part No. 017-0070-00. (Op­
tional) 
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i1. Adapte1·, GR-to-Bi'JC mole. Tektronix Parr No. 017-
0064-00. 

l't. Adapter, GR-to-BNC female. Tektronix Part ~-~c. 017-
0063-00. 

13. Probe rip-to-GR adapter. Tektronix Part No. 0'17-
0076-00. 

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

15. 
0083-00. 

16. Attenuator, 
017-0080-00. 

17. A~tern.>o1or, 
017-0079-00. 

SOD, GR-to-BNC. Tektronix Port No. Oi7-

2:1' son, GR type. Tektronix Part No. 

5:1, son, GR type. Tektronix Port No. 

18. Artenuator, 10:1, 50 n, GR type. Two required. Tek· 
tronix Part 1'-Jo. 017-0078-00 

19. Adapter, dual bonano: plug-!o-BNC femo!e connector. 
Genera! Radio Company Type 274-QBJ 

20. Special ground tip. Two required. Tektronix Part No. 
206-016:3-00. (?6046 Probe standard accessory) 

21. i 2-inch ground lead equipped wilh alligator dip. 
Tektronix Part No. 175-0125-00 and 344 0046-00 (P6046 Prob•} 
standard accessory). 

22. Scre\vdriver, Phillips head, 1/ 8 inch tip. 

23. Coaxioi Cable, 18 inch, 50 n. Tektronix Pmr No. 012-
0076-00. {Arnplifior For P6046 standard accessory.) 

24. Terminatlofl. 50 fl, BNC. Tektronix Part No. 011-
0049-01. {Amplifier For P6046 standard accessory,) 

PERFORMANCE CHECK 

NOTE 

The Oscilloscope, Type 1 A5, cmd ail test equipment 
and accessories must be within !heir specified aper· 
oting limits before an effediv(' performance check 
con be performed on !he f'6046 Differential Probe. 
The Probe and/or Amplifier should be recalibraled 
if any of the performance requirements cannot be 
met. 

P6046 Probe/1 A5 Preliminary Procedure 

a. Insert lhe Type 1 AS (item 2) into the plug-in corn part· 
ment of the Type 547 Oscillo,;cope {item 1). 

b. Preset the equipment controls to the foHowing positions: 

Input Coupling 

POSITION 
VOLTS/CM 

VARIABLE 

P6046 Probe 

DC 

Type lAS 
Midrange 

20mV 

CAL 

Type 547 Oscilloscope 

TIME BASE A 

TRIGGERING 

lEVEL 
MODE 

SLOPE 

COUPUNG 

SOURCE 

T!ME/CM 
VARIABLE 

HORiZONTAL 

DISPLAY 

SWEEP 

MAGNIFIER 

HORIZONTAl 

POSITION 

AMPLITUDE 
CAUBRATOR 

0 
AUTO STABILiTY 

+ 
AC 
NORM 

.5 ms 
CAliBRATED 

A 

~< 1 OFF 

Midrang<" 

OFF 

c. Eneroize the Oscilloscope ond the test equipment which 
is to be ~sed in this procedure. Set the CRT controls for 
optimum display. 

d. Connect the P6046 Probe Ampheno! to!"ll'ledor fo the 
Type 1 A5 DiFFERENTIAL PROBE jack. Depress t~e PUSH 
ON/OFF button, lighting the Probe On lamp whtch IS lo­
cated in the burton housing. Warm up the equipmBnl for 20 
minutes before continuing. 

P6046 Probe I Amplifier For P6046 

Preliminary Procedure 

o. Check that the Amplifer For ?6046 Power Supply Unit 
is not connected to o power supply. Then remove rhe Power 
Supply Unit 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 (as outlined in !he Maintenance se<> 
!ion) to conform to the voltage with which the Amplifier 
For P6046 is to be us<,d. Then replace the cover on the Power 
Suppiy Unit. 

b. Make the following equipment connections: 

Connect a 50 n BNC termination litem 24} to the Vertical 
CH 1 INPUT connector of the Type 647A Oscilloscope (item 3). 

Connect em 18 inch 50 n cable (iterr. 23) from the 50 n term· 
ination to the Amplifier For P6046 Output connector. 

Connect the Probe Ampher.oi plug connedor to the Ampli­
fier For P6046 Arr>phenol jack. 

c Set Hw equipment controls os follows: 

P6046 Probe 

Input Coupling DC 
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- Amplifier for P6046 

mVOlTS/DIV 20 

Type 647 A Oscilloscope 
CH l AC-GND·DC DC 
VOLTS/CM .OP 

VARIABLE CAP 
INVERT PULl 

TRIGGER 

MODE 

HORIZ DISP 

MAG 

TRIG MODE 

TIME/CM 
VARIABLE A 
A Triggering SLOPE 

COUPLING 

SOURCE 

1182A 

ln 

Norm 

CH 1 

A 
OFF 
AUTO 

.Sms 
CAUB 

+ 
AC 

INT 

lfne OuiUQHOpe's VOLU/CM and VAltiAILii c011fl'olt mvu remain 
ot .01 oncl CAL fhrouglwut the jWoced11re. AU d~tfledion fc"h>f 
switching ~' to be petfotm:ecf ot tlte Amptlfl$1 for P6046. 

d. Apply power to the Osd!losc9pe, Amplifier For ?6046, 
and to the test equipment which will be used in ~he pro­
cedure. Allow 20 minutes wormvp before continuing. 

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

REQUIREMENT--Trace remains within l div of reference 
position ot any of the 1 mV through .2 V (200 mV) deflection 
foetor positions. 

a. The preliminary control settings apply. 

b. With no inputs to the Probe tips and a vertical de­
flection of 20 mV selected, set the trace to groticvle vertical 
center, using the vertical POSITION controL 

c. Select a vertical deflection foetor of l mV. 

d. Adjust the PROBE STEP ATTEN BAl {ATTEN BAL) 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 at 25°C; Not more 
than 2 nA at 50°C. 

a. The preliminary control settings apply. 

b. Attach special grovnd tips (item 20) to the Probe + and 
·- Input tips. 

c. Switch to 1 mV vertkoi deflection factor. 

®! 

Performonce Cbeck-P6046 Probe and Amplifier 

d. CHECK--The -- lnpu' gate current by observing the 
amount of instontoneou' trace shift as the - !nput ground 
tip is removed or replaced. Not more than 0.3 div;sions of 
trace shift should occur, indicot;ng not more than 0.3 nA 
gate current. Replace the ·- lnput ground tip. 

e. CHECK---The + Input gate current, using the same pro­
r.edure with the + Input ground tip. 

3. Check Gain 

REQUIREMENT l mV to 20 mV/div: s2% with lA5; 
S:3% with Amplifier For P6046 

50 mV to 200 mV /d!v: :54'/o with 1A5; 
with Amplifier For P6046 

Dual A.ltenvotor Head :52% 

a. The preliminary control settings apply. 

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

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

MODE 
Outpvt Selector 

AMPLITUDE 

Square Wave 

Up 

.l VOLTS 

d. Connect the following components to the Standard 
Amplitude Calibrator right OUTPUT connector in the se­
quence listed: 

42-inch coaxial cable (item 8) 

GR to BNC female adopter (item 12) 

Probe tip·to-GR adapter !item 13) 

e. Conned a ground lead litem 21) 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. 

f. Insert the P6046 + Input tip into the probe tip-to-GR 
odopler. 

g. Adiust the verticoi POSITION control io obtain a cen­
tered display. Set the Oscilloscope Triggering controls as 
necessary to obtain o free-running sweep, resulting in two 
horizontal traces. 

h. {P6046 Probe/Type 1A5 only) CHECK-Gain according 
to the setups given in Tobie 5-L Record (for later use) the 
exact amp!itud~1 obtained at 20 mV /CM. Measure between 
the trace centers to ovoid the effect of trace width. 

IMPORTANT 

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

c (P6046/Amplifier For P6046 only) CHECK-Gain accord­
ing to the setups given in Table 5-2. Record (for later use) 
the exact omplitude obtained at 20 mV /DlV. Measure be­
tween the trace centers to ovoid the effect of trace width. 
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Performance Check-P6046 Probe and Amplifier 

Vertical , Standard I 
Deflection ! Amplitude I Display 

Fodor i Calibrator I Amplitude Tolerance 
·=-=::o::.;;:::::=c::·=,'cc: · ... :c.·=::.:_·:=· =-::f.· :::.-.::o.cc·:. "'::=-c.·.!·:-.-.·--:cc ·:=-:--c-.·:· ... 

20 mV ' .1 V ! 5 div i :t-:0.1 div {2%) 
....................... -, ............... ___ .L. ....................... i-· ........... --·-

.2V ~ l V ! 5 div · :±0.2 div (4%) 

IMPORTANT 

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

TABLE 5~2 

Vertical i Standard , 

==~!f~~~~:J ~£~~r~~t~;~ ~L~;r~;~;==~ _ ~'J~:~1===~ 
5 mV i 20 mV i Adjust the 100 MHz Oscilio· 

I I scope GAIN control to pro-
1 I vide exactly 4 divisions of 
I ! display amplitude mv--J·· ''1 v-·-· -t .. ----5----- ~ ..................... .. 

-~-100mv-- ~---··--~s··v-··-~·"'i_________ o~fsd;;·---
------.. -----··-----.. ~----·-------+-··- .......................... ___________ .. _ 

50mV! .2V : 4 O.l2div 
-·-·2o-~v--r---:rv-----:-- -- s- --· ----o~fsdi-;-· .. 
------1o;;~v- -·c-----·-somvl· - -s·-·--· -c1~1s .. tii~---· 

~--· -~--<>··--·--,-~--~~--

·-·----· _____ ..... ____ 1 _J......._~.l5 div _ 
1 mV 1 5 mV --- - -g -· 1 _o~f5-dfv --

j. Move the equipment from the Probe + and - Input 
tips to the Dual Attenuotor Head + and --- Input tips, re­
spectively. 

k. Attach the Dual Attenuotor Head to the Probe, matching 
the detent and shoulder. 

I. Switch the Standard Amplitude Calibrator AMPLITUDE 
control to l V .. 

m. CHECK·--Duo! Attenuotor. Head + Input otlenvolor ac­
curacy. Switch to 20 mV vedical deflection factor and check 
for a displo)' amplitude which is wilhin 01 div of the value 
recorded in step h or i, O'i appropriate. 

n. Remove the ground tip from the Dual Attenuator Head 
...... Input tip. Move the adopter from the + to the -- In­
put tip. Connect the spedal ground tip fo the + Input tip. 

o. CHECK-Duo! Attenuotor Head - input attenuotor 
accuracy. The display amplilude should be within 0.1 div of 
the value recorded in step h or i o:s appropriate. 

4. Check ATTEN DC SAL tR105) 

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

a. The preliminary control settings app\y, excepl that the 
Dual Atterwotor Head is connected to the P6046 Probe. 

b. Remove the ground tip from the Duo! Attenuotor Head 
+ Input and the adapter from the - Input tip. Then 
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check the PROBE STEP ATTEN BAL {ATTEN i3Al) adjustment 
os explained in step 1 b, c, d and e. 

c. Check that the Probe ground lead remains cormecft~d 
to the Slandard Amp!itu.de Calibrator chassis; them connect 
the following components !o !he Standard Amp!ilvde Cali­
brc!or's right OUTPUT jack in !he sequence listed: 

42 inch coaxial cable 

Probe dual tip-to-BNC adapter (ilem 14) 

Dual Attermator Head and Probe assembly 

d. Set the Standmd Ampiitude Calibrator controls as 
follows: 

AMPliTUDE 

MODE 

Output Selector 

.50 VOLTS 

Square Wave 

Up 

e. Seiect o l ··nV vertical deHecrion fGdor; then adjust the 
vertical POSITION control and the Oscilloscope triggering 
controls for a centered stable display o> in Fig. 5-1. 

fig. 5-l. Atteouator DC bc:tlance waveform, step 4. Swe&p role (1,5 
rm/cliv; deflection fatto' iO mV/dlv. 

f. CHECK--A!!enuotor DC balance. 6 divl'sions or less 
display amplitude should exist between ihe trailing edges 
of the square waves os indicated in Fig. 5-L 

g. Set the S!andord Amplitude Calibrator AMPLITUDE to 
l v. 

h. Switch to a 20 mV vertical deflection fader and re­
move the Probe dual tip-to-BNC adapter from the Dual 
Attenuotor H<::ad. 

5, Check Dual Attenuator Head AC 
Compensation 

REQUIREMENT--Optimum sqvareness with 2°,{, or less 
aberration. 

Ci. Prelirninary control seHings apply, except that the Duo! 
Attenuctor Head is connected to the Probe. 

b. Connect a special ground tip tc the ~ tip •:.>f !he Dual 
Attenuator Head. 



c. Check that lhe Standard Amplitude Calibrator t:ontro!s 
set as follows, 

AMPUTUDE 
MODE 

Output Selector 

i v 
Square Wove 

Up 

d. Check that 20 mV vertical deflection factor is selected, 
ond thot the ground iead remains connected between the 
Probe ground lug and the Standard Amptitude Calibrator 
chassis. 

e. Connect the following to the Standard Amplitude Col-
ibro!or right OUTPUT connector in the sequence given: 

42-inch coaxial cable 

GR-to-BNC female adapter 

Probe Hp-to-GR adopter 

Dual Attenuotor Head + Input tip 

f. Adiust the Oscil!oscope triggering controls and the ver· 
tical POSITION control to obtain o stable, centered 5 div 
square-wave d1sploy. 

g. CHECK---Atterwotor + lnput AC compensation. Ob­
serve the upper left hand comer of the square waves for 
optimum squarene$s w!th ::': 0.! div or less aberration. See 
Fig. 5-2. 

Fig. 5·2. Waveform for D1>al Attenumor Hoed + tnput tip AC com­
pon,otion, step S. Swe<Jp rute 0.5 mrofd!v; deflecllon fador 0.2 
\1 I div !including Duo I Attenuotor hllod l. 

h. Remove the ground tip from the -· Input tip. Move 
the adapter from the + Input tip to the - Input t!p. Con­
nect c1 special ground tip to the + lnput tip. 

i. CHECK--Attenuolor ·- lnput AC compensation. Ob­
ser<e the lower !eft comer of the square waves for optimum 
squareness; ±0.1 div or fess aberration. 

i. Remove the adapter from !he Dual Atienuotor 1-!eod. 
Disconnect the coaxiai cable and the ground lead from !he 
Standard Amplitude Calibrator. Use of the Standard Ampli· 
tude Calibrator has been comp!eted. 

,?"""'\6. Check DC Shift Due to Overdrive; 
· Check Overdrive Recovery Time 

REQUIREMENT-··--DC shift :5:1.5% of inpui signol. Over· 

Performance Check-P6046 Probe and Amplifier 

drive Recovery Time: :S; 10 mV within i 50 ns with Type l A5; 
_::;;10mV within 100 ns with Amplifier for P6046. 

a. The preliminary control settings apply except that lhe 
Dual Attenuotor Head is connected to the Probe. 

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

CAUTION 

Never connect the HI AMPliTUDE OUTPUT to the 
P6046 Probe without using o 50 0 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 the oscilloscope TIME/CM control to .1 f<.SEC and 
the TRIGGERING SOURCE to EXT; check that the TRIGGER· 
lNG SlOPE is at +-

e. Switch the Square Wove Generator HI AMPLITUDE/ 
FAST RISE switch to Hl AMPLITUDE and set the AMPLITUDE 
control fvHy counterclockwise. Check thor lhe REPETITION 
RATE RANGE is set to 100kHz, and that the MULT!PUER 
control is ot 1. 

f. Conned rhe 42 inch coaxial coble from the Square 
Wave Generator TRIGGER OUTPUT connector to the osdHo­
scope Trigger INPUT co1111ector. 

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

GR 2X attenuator (item 16) 
GR 90~ eibow (item 10) {optional) 

5 ns GR cab!e (item 9} 

GR-to-BNC female adapter 

GR-to-BNC 50 n termination (item 5) 

Probe tip-to-GR adapter 

Dual Attenuotor Head + Input tip 

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

i. Disconnect the Dual Atlenuotor Head from the Probe. 
Conned special ground tips ro the Probe + and - Input 
tips. 

i- Check the PROBE STEP ATTEN BAL (ATTEN BAL) ad· 
justment !see s!ep 1 b, c, d and el 

k. Switch to 20 mV vertical deflection foetor. Using the 
vertko! POSITION control, set the trace exactly one division 
below groti<.ule vertical center. 

I. Remove the ground tip from the Probe + input tip, 
rhen remove lhe Dual Atienuotor Head from !he cable assem­
bly. 
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m. CHECK--DC shift due to overdriYe. Connect tho + 
!npvt lip to the Probe tip-to-GR adapter ond associated 
eqvipment. (A spedai Ground tip should remain connected 
to the --- Input· tip_) Check the posititm of the top of the 
square wave 1 second after making the conn0o1dion. 3.75 
divisions or less trace shift should occur, for c1 trace shift of 
1 or less of input signal. See Fig. 5-3 (B) and (C). 

n. Switch to 10 n.,Y verr!co! def!edion foetor. S-,vi!ch the 
Time/Div control to J p.s. Using the vertical POSITION con­
trol, set the trailing edge of the top of the square wave to 
rho vertko! center of lhe graticule as in Fig, 5-3 (D). 
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a. (P6046 Probe/Type 1A5 on!yj CHECK-~-Over-drive re­
covery time. Switch the Time/Div Ccm1rol back lo .1 J-'S ond 
check the vertical sepmation belween the trace and the 
groticule ver!icol cen:er 5 divisions from the firs! vertical 
groticu!e line (300 ns ofter start of step function as shown 
in fig. 5-3 E). At thor poinl the trace should be within 1 
division of ~Jroticu!e vertical center, and stay within for the 
rernoinder ot the positive excursion of the square wove, 

p. (P60&6 Probe/ Amplifier For P6046 only). CHECK--­
Overdrive Recov<:r)" Time. Switch the Time/Div control back 
·to .l ps and check the verticai separation between lhe trace 



and graricule center 3 divisions from the first vertical grati· 
cule line noons after start of step function}, At that point 
the trace shcn;ld be within 1 division of grotk:uie vertkaf 
center, and stay within for the remainder of the positive 
excursion of the square wove. See Fig. 5-3 (E). 

q. Disconnect the cable assembly from the Probe and the 
Square Wove GeMrator. Disconnect the e;Jdema! trigger­
ing cable; switch rhe Oscilloscope Triggering SOURCE to 
InternaL 

7. Check Transient Response 

REQUiREMENT--With lAS; Transient response $±4"1.:, 
aberrations !nor exceeding 6% peok to peak) in first 70 nsi 
:::; ± 1.5% aberrations (not exceeding 2% peak to peak} 
thereafter. 

With Amplifier For P6046; Transient response within the first 
70 ns as observed on a 100 MHz Oscilloscope: 

1 mVOLTS/DlV S ±:5%; S 6''/o peak to peak 

2 through 200 mVOLTS/D!V :::; ±4']',; S 5% peak to 
peak. 

Aberrations :;; ::':::2%, {not exceeding 2% peak to peak) 
afler 70 ns in oil switch positions. 

o. The preliminary control settings apply. 

b. Switch to 20 mV vertical deflection foetor. Check that 
the Oscilloscope T!ME/CM control is at J J~S. 

c. Connect the fo!!owiflg components to the Type 106 
Sqvore·Wave Generator FAST RISE + OUTPUT in the se­
quence given: 

GR 90" elbow (optional) 

5 ns GR cable 

GR-to-BNC female adapter 

GR-to-BNC 50 11 termination 

Probe llp·to-GR adapter 

d. Check thc1t o spedo! ground tip h connected to the 
Probe - Input tip and check that lhe ground lead remains 
conneded from the Probe ground !ug to the chassis of the 
Square Wove Generator. 

e. Conned the Probe + Input tip to the probe tip-lo·GR 
adapter. 

f. Set the Square Wove Generator HI/AMPliTUDE FAST 
RISE switch to FAST RISE. Adjust its + TRANSITION AM­
PLITUDE to provide a 4 division display. 

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

h. IP6046 Probe/Type 1 AS only): CHECK----Transient re­
sponse. Optimum squareness should exist at the upper left 
corner of the square wave, with + 0.16 divisions or less 
aberration, not exceeding 0.24 divisions peak !o peak, wit-hin 
the fist 70 ns; :l:: .06 divisions or less aberration, not ex .. 
ceeding .OS divisions peak to peak, thereafter. 

i. (P6046 Probe/ Amplifier For P6046 only): CHECK­
Transient response. Optimum squoreness should exist ot 

Performance Check-P6046 Probe and Amplifier 

Fig. 5-4, Tn.tn~iltnt !"flpon$1t wavefor~~~. step 7. Sweep I'CIIe 0.1 
ps/dhr; d;!;fledion f«tot 20 mY/dlv. 

the upper left comer of a four division square wove at each 
position of the mVOLTS/D!V switch. Aberrations >vithin the 
first 70 ns should not exceed the values given in Tobie 
S-3. Aberrations after the fir~;t 70 ns should be within ± 
.08 divisions, not exceeding .08 divisions peak to peak in 
ali mVOLTS/DIV switch positions. 

mVOlTS/ ! . I 
D!V I Allowable Aberrations I Comment:. 

=-='"''"=:f==---=r--~-~±o~20-:'d1~;=~·-·o.-24 div ·;;,;;i;~~erT~ 1o;r 
I J attenuator in l the signal 
i I path -·----- ------~--.. --------·-------------+----·----- --·-·· 

2 I :::; :::.t:0.16 div; S 0.20 div p-p ! Remove ihe 
through i I 10: l attenu-

100 j ~~ ator at 10 
i mVOlTS/ 

- ·····-------J-'·---~------~·--------·----- ---------1 i DIV 
200 I ::; ±4% of observed signal; Observe 

! S 5% p-p 1 maximum 
i l signal [not 
l I exceeding 4 
I divisions) 

NOTE 

Table 5-3 is applicable during ambient tempera­
hues of 15 to 35"C. 4% of the observed sig­
nal must be added to the tabulated allowable 
aberrations during the first i 0 ns of ambient tern· 
peratvres between 0 and 15" C and 35 to 50" C. 

i· Set the Oscilloscope T!ME/CM control to 5 p.s. Cen­
ter the horizontal position controls. 

8. Check Noise 

REQUlREMENT~P6046 Probe/1 AS: S 200 ;N, tangenti­
ally memvred; P6046 Probe/ Amplifier For P6046: $ 280 
p.V, tangentially measured. 

o. The preiiminary <:ontro! settings apply, except that the 
Or.cilfoscope TfME/CM is at 5 p.s. 
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b. Check that the Probe ground lead is connected to !he 
Square-Wave Genen::sh;>r chassis, and that a special ground 
tip is oltoched to the Probe - Input tip. 

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

GR 90" elbow \optional) 
5 ns GR cable 
.GR 5X attenuaror (item 17) 
Two GR lOX ottenualcrs {item 18! 
GR-to-BNC female adapter 
GR-to··BNC 50 n termination 
Probe tip to GR adapter 
Probe + Input lip 

d. Check that the REPETITION RATE RANGE 1s at 100kHz. 

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

f. Set the TRIGGERING lEVEL for a !riggered display and 
odiiJst the CRT conrro!s for optimum viewing. Core should 
be used to obtain the sharpest FOCUS and ASTIGMATISM 
odfustment 

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 wave being presented 
on o free-running sweep. 

h. Decrease the + TRANSITION AMPLITUDE to a point 
where the dark line between the two traces is just eliminat­
ed. Use Fig. 5-5 as a guide. (The desired presentation 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 path. 
Switch to 1 0 m V V<~rtica! deflection foetor. Two traces will 
again appear. (This increases trace separation bt a foc!or 
of ! 0, allowing mt>re accurate measurement) 

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

P6046 Probe/Type 1 AS: s;: 200 pV 

P6046 Probe f Amplifier For P6046: S 280 p.V 

NOTE 

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

% rangemial ;::;;; ~~f- ;::::::: RMS 

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

9. Check Bandwidth 

REQUIREMENT--With Type 1A5, 20mV/d!v vertical de­
flection factor, $3 dB attenuation at 45 MHz. 
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Fig . .S-5. No!se waveform, slep S. 'Swl!~>p role 5 ;a/div; def!edl<>n 
fa(l<>r 1 mV j div. 

With Amplifier For P6046: dB atteniJation at 100 MHz. 

a. The preliminary control setrings apply. 

b. Set rhe ver•ical defiection fc1dcr 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 lAS only) 

!11 Connect the following equipmen1 to !he 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-!o-GR adapter 

(2) Connect o ground lead from the Probe ground 
to the Constanr Amplitude Signal Generator Chassis. Con­
ned the prcb•J + Input tip lo the odapler on the cable ossem­
bly. (A special ground tip should remain on the ·-- lnpvt tip.) 

(3) CHECK--Probe/Type lAS Bandwidth. Set the Con­
stant Amplitude Signal Generator Frequency to 50 kHz 
ONLY; odiust its Amplitude controls to provide exad!y 4 
divisions of display. Adjust the Vertical POSITiON control as 
necessary to center the display. Switch the Generator fre-· 
quency to 45 MHz and check for 2.8 divisions or more arnp!i-

indicoting 45 MHz or greoter bandwidth. 
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e. (Probe/ Amplifier For P6046 only) 

(1) Disconnect the 18 inch coaxial cable and 50 n BNC 
!ermination from the Oscilloscope Vertical INPUT connector. 
Connect the GR-to-BNC 50 n termination directly to the 
Oscilloscope Vertical lnpu~ connector. Then connect the 5 ns 
GR cable belween the Constant Amplitude Signal Gener­
ator and the GR-to-BNC 50 n termination. 

{2) V;'ith !he Oscl!l<:>scope VOLTS/CM control set at 
10 rnV and the Constant Amplitude Signal Generator set 
for a 50 kHz: ONLY outp\tt, adiu>t the Generator Amplitud<:· 
controls until rhe Oscilloscope display is exactly 4 divisions. 
Switch the Generator frequency to 1 00 MHz and record the 
number of divisions of !00 MHz display amplitude. 

13) Disc011ned the 5 ns GR cable and the 50 n tcnnin­
ation from the Oscilloscope Vertical iNPUT, 

!4) Reconnect the .Amplifier Ouiput connector to the Oscil­
loscope via the 18 inch coaxial cable and 50 n BNC termi­
nation. Connect the following components lo the Ccnstanl 
Amplitude Signal Genera!or in the sequence given: 

90" elbow (optional) 

5 ns GR cobie 

GR to BNC.femole adopter 

GR to BNC 50 n lerminotion 

Probe lip ro GR adopter 

Probe +· Input tip 

{5) CHECK--Probe/Amplifier Band wid l h ot each 
mVOLTS/DIV position of the Amplifier usmg the following 
procedure: 

\a) Switch the Generator frequency to 50 kHz ONLY, 

(bj Adjust ihe Generator ouput for o 4 division display 
at the selected mVOlTS/ /D!V position. (A 10>< GR alten­
uator must be inserted between the Generator and its 50 f.l 
termination fo reduce the signal input for the 1 and 2 
rnVOLTS/DIV positions.) 

{c) Switch the Generator frequency to l 00 MHz. 

Divide the display amplitude by the display ampli­
tude recorded in step (2). The result should be 0.7 or more 
for 30% or le$s voltage attenuation, indicating o bandwidth 
of 100 MHz or more. 

NOTE 

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

T, (p.s) X BW (MHz) ;::::: 0.35 

Bandwidths of 45 and l 00 MHz therefore indicate 
risetimes of oppro:x.imately 7.8 and 3.5 ns respec­
tively. 

10. Check Common-Mode Reiedion 

REQUIREMENT-·See Graph, Fig. I -2, for complete re­
quirements. The following values ore checked here: 

Performance Check-P6046 Probe and Amplifier 

a. The preliminary control settings apply. 

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

GR 90Q elbow (optional) 

5 ns GR cob!e 
GR-to·BNC 5D n termiMtion 

Probe duo! to BNC adapter 

c. Set ihe Constant Amplitude Signa! Generator controls 
as foliows, providing a 5-V peak to peak output: 

FREQUENCY RANGE 

AMPLITUDE 

VARIABlE 

AMPliTUDE RANGE 

50 kHz only 
50 
CAL 

ssv 
d, Connect a sp()c!ol ground !ip to the + Input tip and 

check the PROBE STEP A TTEN BAl \A TTEN BALl adjustmen: 
(~tep 1 b, c. d and e). 

e. Remove the special ground tips from the + and 
Input tips; check rhat the Probe ground lead remains C0:-1-

nec!ed fo tt>e Constant Amplitude Signal Generator choss1s, 

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

g. Switch the vertical deflection factor control to l mV. 

h. CHECK-·50 kHz CMRR. 05 divl>ton or less display 
amplitude should exist, indicoting l 0,000; l or greater CMRR. 

NOTE 

CMRR measurements can usually be made with u 
free-running sweep by measuring total display 
amplitude. However, a more accurate evaluation 
of CMRR can be made by measuring the peok-lo· 
valley ompllfude of a triggered display, allowing 
for !race width. The TIME/CM control must be 
reset according to the frequency being observed. 
See fig. 5-6. This method of determining display 
amplitude shou!d always be used when CMRR ad­
justment results (free-running) appear marginal. 

i. CHECK-AC-coup!ed CMRR. With a 1 mY vertical de­
Hection factor selected, switch the P6046 lnput Coupling 
switch to AC and check for 0.5 division or less display ampli­
tude, indicating J 0,000:1 or gteater' Ov\RR. 

j. Switch the Probe Input Coupling switch back to DC 

ic CHECK---·1 MHz CMRR. Set the Constant Amplitude 
Signa! Generator frequency to 1 MHz O:'lC check for 1 dlv 
or less display arnp!itude, indicating 5000,1 or grea!er CMRR. 

I. Switch the Constant Amplitude S<gnoi Generator AMPLI­
TUDE control to 20 to provide o 2-V peak .. to-peok output. 
Sel its Frequency to 50 MHz. 
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Fig. S-6. 'l't!gg~>r<i!d CM!t!t wav~>form, step 10. Sweep rl:ll<> depemJ­
ent upon fr"quen<.y; deflt'lcti<m fndor l mVfdiv. 

m. CHECK---High freauency CMRR. Check for 2 divisions 
m !e~> display amplitude, indicaling 1000:1 or greoter CMRR. 

. ,_ Disconnect ihe cable assembly from the Probe and from 
the Constant Amplitude Si~1nal Genecafor. Disconnect r!'e 
P1obe !ead from lh: Conslan! Amplitude Signci! Gen­
eraior. Use of the Com.lonr Amplit~'de Signal Genera!or 
has been completed. 

o. Connect a special tlfOUnd Jo the Probe -~~ Input tip; 
r.onned o wound lead from the Probe ground lug if.) the 
Low Frequer.cy Sine-Wave Generat::x 7). 

p. Swildl •o :100 rnV vertical defiedion factor. Ser the 
Oscilloscope Tirne/Div con~rci to 2 ms. 

q. Set the low Frequency Sine \Vovc Generotor output 
omp!itc:de to rnini'Tlurn, and 1ts frecwency to 100Hz. 

r. Conned the following components to the l0w freqt!ency 
Sine- \Vave Generator in the sequence given: 

D•Ja! banana plvg-to-BNC female connector 

42-\ nch :::oaxia! cable 

GR-to-BNC femaie adopter 

t3R 5 >< attenuator 

Probe iip-to .. GR adapter 

Probe + lnpur tip 

s. lncreost: the 100Hz signoi amplitude end se! the Osci!-
imcope controls lo a stable 5 division 

t Verify the !00 Hz fr~,qucmcy agair.st the Osci!lo-
scope t;rne b0se (2 cycles per 10 

v. Switch the Oscilioscope TIME/CM to J s. 

v. Disconnect the Probe lip-to-GR adapter from the Probe 
and n_,move the spe;:ia! ground tip from the -- input tip. 

w. Repioce the Probe tip-to-GR adapier with a GR-to-BNC 
rnde ada pier ;item ll) and the probe dual tip-!o-BNC 

5-10 

adapter. Then connect the cob!e ossemb!y to l'he Probe 
via the dual tip adopter. 

x. Swih::h the vertiwl deflection factor conl-ro! to 1 rnV 
ond the Probe AC-DC inpur Coupling switch ro AC 

y. CHECK-.. -1 00 Hz CMRR. 3 divisions or less disploy 
amplitude should exist for 200:1 or greoter CMRR. 

z. Disconnect the probe duo! !ip-to-BNC adopter from rhe 
probe. 

11. Check AC-Coupled Low frequency 
Response 

REQU!REMENT~~3 dB or less attenuation at 20Hz. 

o. The preliminary equipment settin~js apply. 

b. Reduce the low Frequency Sine-Wave Generator ampli­
tude output to minimum. 

,. Sel· rhe vertical defiection foetor control to 20 mV . 

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

e. Check that lhe ground lead remains connected between 
HH~ Probe ground lug and the tow Frequency Sine-VVove 
Generator chassis; then connect lhe following eq!Jipment lo 
the Generator ourput connector in the sequence 

Banana jock-to .. BNC adapter 

42 inch coaxial cable 

GR~to-BNC ierrra\e adopter 

GR 10>< attenuator 

Probe tip-to-GR adapter 

Probe -+ !npur tip 

i Set the Generator for a 20Hz, 80 mV (4 division) out­
put [Confirm the frequency by comparing it ageist the Oscil~ 
!oscope time base. l cycle/divi>lon should aopeor ot 50 
rns/CM.) 

g. Check AC-coupled !ow freq;,;ency response. Set the 
Probe Input Coupling switch to AC and check for 2.8 divi­
sions or more display amplitude, indicating 3 dB or less 
AC.coupled attenuation at 20Hz. 

NOTE 

Thi> theck, combined with the AC-coupled com­
mon~mode check (step 10 ), verifies the AC-coupled 
!ow-frequency -3 dB limit for both the + and 
- inputs .. 

h. Switch the Pmbe Input Co~.;pling Control ro DC, and 
disconnect Jhe equipment. The Performance Check has b~)en 
completed. 



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 
shou!d be coHbroted whenever ooerotion or the Performance 
Check indicates thnt they are ndt operating within specified 
capabilities. Calibration should be preceded by cleaning 
and inspection as outlim:.-d in the Maintenance ~ction. 

If the Probe is to used with a Type 1 A5, it must be cali­
brated with a Type 1 AS unit. The Amplifier For P6046 can 
then be calibrated ro the Probe. This permits use of the 
Probe interchangeably with Type 1 AS and Amplifier For 
P6046 units. 

fhe P6046 Probe and Amplifier For P6046 can also be 
calibrated to each other, independent of o Type lAS unit. 
They wi!f then operate within specification when used os a 
set but wi!l no!· provide specified results when used with a 
Type 1 AS, other Probes, or other Amplifier For P6046 units. 

Table 6-1 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. lt refers to each step by number 
ond gives the nome and a brief description of the check or 
adjustment performed. lt is suggested that the calibration 
record and index be duplicated for check-off ond record 
purposes. 

Malfunctions 

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

Procedure Format 

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

The adjustment sequence is designed to permit a complete 
calibration with o minimum of setups and interaction. 

Those steps containing odusrmenis ore identified by the 
symbol 0 appearing on the right margin of the column. AD­
JUST indicates the point within the rwmbered 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" !or divl refers to maior graticule 
divisions. Smaller increments are expressed as decimal ports 
of divisions. 

TABLE 6~1 
Calibration Procedure and Equipment Guide 

Operating l Calibration I Calibration Procedure 1
1
> Equipment i 

Requirement j Requirement I to be Performed Required L Comment 
::::c.-=::cc.=o-c·=c:--"--,~o="''-::-_~,-_t_c;:::.:::=:.=ooc=""":==::::.":".-cc.::-:cc=Tc"'-''-==-o-::=.."7.=.-:~:;;c_cz_=:_;c;;___=c:=-:::=--c:=::--=:~:::.c::=:::-;__~=-=::-===-=- - -·· :-::·:::-::c.:co.:-:=c:.-:::~=cc-=. 

Probe to be used with ! Calibrate Probe to a i P6046 Probe Calibration Procedure, !!ems 1, 2 and 4 I This is the recom-
Type 1A5 units, or in-! Calibrated Type 1A5! using th1: Probe-Type iA5 Pre- through 25 ! mended procedure. 

~;~:o~~~a~~ ~j;n~ ~c-arn;-,-o-i-e-Ampiiffe;·[· ~~~ffi:,~~;~!~~646--caiii;;c;tTo-;l!i;~,5-3 -!1i~ov9-n--6~·i ~r;~~m.;~r::~h~~~:~ 
fler For P6046 umts I For P6046 to a coli- Procedure i 8 through 13; 15, l ably w1th Type lAS 

broted ?6046 Probe j I 18, 20, 21. 26, I ond Amplifier For 
I j ! through 29 i P6046 units. 

-?~;;1);·--;;-n-;fAmpfifier ·~cO!Tt;;-oi;-p-;,;~;;~r;J 'P6046 p;,;b;·e:<:;iTb7atfon-Proce::"titem~-3'th'f"o~~;i!.2'f! ___________ . _____ _ 
For P6046 to be used Amplifier For P6046, d•Jre, using the Probe-Amp!ifiar I -
as a ser; Probe and independent of the For 1'6046 Preliminary Procedure 
Amplifier wi!! not be Type 1 AS and additional steps as indicated ! 
interchanged with oth- j 1

1

. 

er P6046 Probes, Am- ! ! 
piifier for P6046 units, I ~~-
or used with Type ! 
1A5 units ; l 
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have been c:-u~linr:d v:H!1 

tip, Adiu>lrncnis 
Gffr:ctive if d~e 1S to 

and wovefcr!" observati(ln, 

Partial Calibration Pn::u;edure 

Ec1c:h step in H1e ;s cornplcte \Nithir, bu~ 1s 

dependent upon the chccb c• 11diuslrne•1ts 
within their !in;its_ In r;dclition, an odj~_;;;irnent V/lii 
hove Gn effecr upon qc·cdities \1\'hir.h are checked 
or odjt)sted in subsequent sfeps. Ponial calibro!·;on prr:ce-­
dure5 are therefore nor rc(ornn1erK:k:di urdess ol! subsequent 
CHECKS are mode. 

Common Reference iGround) 

The use of o IE>ad ;s st-ressed throu9hout th:s pro· 
:f o rornrnon ~.Jround defin-

exists beh .. vecn a!! used. 

CAUTION 

The Probe tips often come in contact with equipment 
ground during Insertion into test iacks. A common 
ground between the Probe cmcl equipment being 
tested rnust therefore exist before the Probe Is con· 
neded to the equipment to insure against Probl} 
dcunage due to ground k)op curre!'ts. 

CALIBRATION EQUIPMENT 
ACCESSORIES AND fOOtS 

Th0 !::quipmeiit c''"'a:ned in the fo!icvvin~j !ist is required 
for w!ibrc:ting the P6046 Differentioi Probe, O;;ai Ah,~rwntor 
Head ond AmpHie For P6046. Tek'rc:<n!x numbers orr. 
'nclucied for pl•rposes. Items accompany the 
Prob,~ cr Arnpi;kH me idei~tified os StcO"donJ Acc"ssoric-s. 
The GR 9CQ e!bovv is an opt;onai !ternJ used onty for con· 
venie,1l· of the test cob!es. !tems ore iilusfroled in 
Fig. 6~ 1 and 6-2 except v.;here noted o~h,::rwise. 

Ali equiprnent rnust be withm irs Emits. 
Svb;:;titvtions con be used in i1'iany in~tances/ orovidcd thor 
the substitute n1eets or exceer!s 1he perforn1nnco 
of lhc equipment iist<::d. 

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' !es equipped with c T>•pe 8'1 A Piug·fn 
Adoptet can be used if !he 5 en; ponJmetcn: ore modified 
to 4 em throughovt i·he A Type 547 's v~cd in 
thl~ procedure. 

2. Tektronix Type 1A5 Differentia! knpilfier unit. 

3. Oscillosct'pe, 100 MHz Bondwidrh, 10 rnV dcfiection 
foetor. Recornmc:1ded ttpes ore Tektronix 454 or Tek-
tronix Type 647A with T)'pe I and l; B2A 
Plug-In units, The Type 647 A oppears in the oc::ornponying 
il!thtrt1fions. 

4. Standard /vnplitude calibrator. Amplitude accuracy 
within 0.26"6; signal arnplitude 50 V and 5 mV through 1 \! 
in i-2·5 steps; 1 kHz square wave output. Tektromx St;:;nd­
ard Amplitude~ Calibrator, (Part No. 067-0502·01 i recom­
rnended, 

5, Square wave f)cnerGtor. ·- :00 kHz; l+gh 
output ot 5 V inro 50 f2; output vcriabie 

from 45 mY to lOO mV into 50 n, with 1 r.anoseconrl Ci' less 
riserimc, Tektronix Type 106 Square-Wave Generator tecom· 
mc~·1ded. 

6, Constant arnpti~ude stne 'vVave 9en.eratcr. re~ 
{peak to peak) inlo a 50 !J !ood: 80 mV at 50 kHz: 

and ,15 MHz.: 5 V at 50 kHz ond 1 MHz; l V and 2 V ot 50 
kHz and ·18, 42 and 50 MH£. Tektronix Type 191 Cor;slnnt 
Amplitude Signal G<lneratot recommended, 

7, Lov; frcquerK)' s1 ne wave generator. Output require­
ments: 80 mV peak 'o peak at 20Hz, Ge11eral Radio Osci 1-

!ator Type 131 Q.A u;;ed in lhl;; procedure. 

8. Differenliol Voltmeter and test lead;. 0 !o 00 
V. A<:curacy O>i 0Z, Fluke McKhli 825A used !r; this procedure. 

9 Coaxial cable. 42 inch, 50 0; equipped witf, BNC-moie 
wnnectors. Tektronix Parr No. 012-0057-0L 

I 0. Cob!e, type RGS/213. GR connectors; S ns 
(5 ns GR cab!e) Tekrronix Port No. 017-0502-00. 

11 GR 90~ elbow. Tektronix Part No. 017-0070 00. 
tionol) 

12. J\dapter, GR-to.BNC krnale, Tektronix Port No. 
0063-00, 

13 ProbG tip-to-GR 
007600. 

Tektronix Pert No. 

14. Probe dual tip-to-BNC odopter _ TeHrcnix 
067 ·0562 .co 

, r· 
l,}, Terr-ninotion, son, GR to.BNC 1 ektroni;< 

017-0083-00, 

16. Artenvolor, 2:1, 50 f!, GR type. Tektronix 
017-0080-00, 

l7, Attenva!or, 5;'1, son, GR type, r(~ktro,;x 
017-00i9-00. 

R Attenuator, 10:1, 50 n, GR type, Tv,o 
tron!x Part No. 017-0078-00. 

Pmt 

Part 

Port 

Port 

(Op~ 

017~ 

No. 

No, 

No. 

i\Jo. 

19. Adopter, duol bonarw plug·fo-E!NC fernole connector, 
General Radio Company Type 2J4.QBL 

20, Special ground tip. Two required, Tektronix Part No. 
206-0163·00. W6046 Probe standard accessory). 
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21. 12 inch ground lead equipped with alligator dip. 
Tek!ronix Port No 175~0125 00 and 344-0046-00. {?6046 
Probe stondard occessc;ry). 

22. Calibration Shie!d. Tektronix Part No. 067-05&3-00. 

21 Aligning rod, ;'In inch standard screw-
driver T ektronlx Pa't No. 003-0301 -00. 

24. Scre.vdriver, phillips-i-mad; 

25. Screwdriver, iewelers; 
shm.vn.) 

inch tip. (~-lot shown). 

inch standard tip. {No! 

26. Termination, BNC, 50 n. Tfrktronix Part No. 011· 
0049-0'l. Arnplifier For P6046 standard accessory. 

27. Coble,. 18 inch, 50 n. Tektronix Part No. 012-0076-00. 
Amp!! Her For P6046 stcmdmd occe~sory. 

28. Resistor; l 0 0, lj4 W. Lends should be cut so rhat over· 
oil length Is % inches. 

29. A!ignmen1 tool, plas!ic hand!e onci re;o;ssed melal 
tip ins,er!'. Tektronix Part No. 003-0307-00 vdh Tektronix 
Port No. 003-0334--(}0 insert. 

P6046 PROBE 
CAliBRATiON RECORD 

AND INDEX 
The title ond p,:rformonce requ;rement of each calibration 

step is listed here. This reco(d and index can be 
used as a ca!ibraticm clteck-off list, a record c1f ccJ!ibrorion, 
a page index fr;r the calibroti::m procedure itseif, or !t .:an be 
used as a short-form co!ibra:ion procedut e for m:.perienced 

It is recommended lhar duplicate copies be 
rept:'ated check~off and record usage. 
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P6046 Prcb~ 

Calibrated with (Type lA.Sl (Amplifier For P6046} 

Calibration Dote. ~ 

Preliminary Procedure 

Adiust DRAiN VOLTS (R125) 

Hl5 :·t: 0.25 V DC at C209 

2. Adiust GAB·~ SW!TCHll>-lG BAL (R235) 

6-7 

Page 6-7 

Adiust for centered trace at 1 mV fdiv after PROBE 
STEP A TTEN BAL (A ITEN BAL) has been udjusJ·ecL 

3 Adi0st iO>< HEAD DC ATTEN GJ\. BAL 
1R1 

Page 6-8 

Adjust ot 1 mV /dlv for minimum (2.5 div or less) dis­
play ampiitude between trolling edges cf 50 V · l kHz 
sq•.><He wove appliNl common-mode to Dual Attenuo­
tor Head inputs. 

0 4. Adiust .Y:l GA!N (R15Sl Check Yl/10 
Goir and Duo! Atlenuator Head -.}-

With Type lAS. 

Poge 6-9 
lnpur Gain 

Adivst ol 20 mV /div for exactly· 5 div ampiltude 
V • 1 kHz square wov<:>i; check <:ll' 200 mV for 

2'/L or better accurm:r of 5 div squme wave; check 
ai 20 mV /div for 2% or better accuracy of 5 div 
square v.-<.Ne opplied to Duo' ,AJtenuotor Heed + 
bpvt. 
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With Amplifier For P6046: 

Adjust at 5 mV /DIY for exactly 4 div amplitude 
(20 mV-1 kHz square wove); check at aH other posi­
tions for 3% or better accuracy; check at 20 mY f 
D!Y for 2% or better accuracy of 5 div sqoore~ 
wove applied ro Dual Attenvotor Head + Input. 

[] 5. Check Input Gate Curret1t Page 6-10 

Check for 0.3 div or less trace shift at 1 mV/div as 
special grovnd tip is removed or replaced. (+ and 

·-) 

[J 6. Adi•;sr T mnsient Response (C155l Poge 6-iO 

With Type lAS: 

Adjust at 20mY/CM for·+· and -O.i6div or less 
abermtion, not to exceed 0.24 d!v peak to peak, 
l•sing a 4 division -·100kHz Fast Rise signal from 
Square-VI/ave Generator. 

With Amplifier For P6046 

Preset Amplifier's C454D to mid··position; odiust 
Probe's C155 at 5 mY /DIY for 0.16 div or less 
aberration, not to exceed 0.24 d!v peak to peak, 
of a 4 division signaL Then adjust or check Amp!f­
fier for P6046 for the response indicated ot each 
deflection foetor O$ follows, using a 4 division 
signa!: 

1Adjvi! ut l mV/OIV. ll!eadjud at 2 mVJDIV if neces,ary; then ,.,. 
acliud C4S4A at l m\f/D!V. Repeat 1:1;; neces11ary. 

0 7. Check Noise 

With lAS: 

Page 6-12 

200 p.Y or less tcmgenriol noise at 1 mV /CM 

With Amplifier For P6046: 

280 ,u V or !ess tangential noise at i mV /DIY 

[J 8. Check DC Shift Due To Over-Drive; Check Page 6-13 
Over-Drive Recovery Time 

6-6 

Check at 20 mV /dlv for 3.75 div or less DC shift due 
to overdrive l second after application of a 5 V - 10) 
kHz signal from Squore~Wave Generaror. Using same 
signal, check at 10 mYjD!Y for time required for 
trace to recovt;r to within 1 division of the shifted DC 
leveL Requiremenls are as fo!bws: Wlth Type 1 AS 
::=;300 ns; With Amplifier For P6046 ::s; 100 ns. 

9. Check Bandwidth Page 6-15 

With 1A5: < -3dB at 45MHz with 20mV/CM 
vertical deflocrion factor. 

With Amplifier For P6046: S --3 dB at 100 MHz at 
ali vertical deflection factors. 

0 1 0. Adjust Common-Mode Rejection 
{Rl20, C107, C209, C245) 

Page 6-16 

Signal applied common-mode lo both inputs; acljvst 
R!20 for minimum (0.5 div or less) display amplitude 
of 5 V peak to peak-50 kHz sine wave at 1 mV /div; 
adjust R235 for centered display; Adiust C1 07 for 
equal AC and DC-coup!ed {0.5 div or less} dispk:y 
amplitude of 5 V peak to pook-50 kHz sine wove al 
1 mV /div; adjust for minimum (1 div or less) DC­
coup!ed display at l mY /div against 1 V p<aok to 
peak sine wave as follows: C209 and R209 at 21.35 
MHz, C245 and R209 at 50 MHz. 

11. Adiust Duoi Attenuator Head lnput AC 
Compensation (+ COMP, - COMPJ 

Page 6-17 

Adjust + COMP and - COMP ot 20 mV I div for mini­
mum {0.1 div or less) rounding, overshoot or tilt of 
1 Y - 1 kHz square wave applied to Duo! Attenuator 
Head + lnput tip and -- Input tip. 

0 12. Check AC.Coupled Low-frequency Page 6-lB 
Response 

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

P6046 Probe--Type 1 A5 Preliminary Procedure 
a. Replace 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 sect-ion. The 
probe cannot be reliably calibrated wi!hout the shield. 

b. Insert the Type 1A5 {item 2) into the plug-in comport· 
ment of the Type 547 Oscilloscope (item 1}. 

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

lnput Coupling 

POSITION 
YOtTS{CM 

VARIABLE 

Type 

TIME BASE A 
TRIGGERING 

LEVEl 
MODE 

SLOPE 
COUPLING 

SOURCE 

P6046 Probe 

DC 

Type lAS 

Midrange 
20mV 
CAl 

547 Oscilloscope 

0 
AUTO STABILITY 

+ 
AC 
NORM 

© 



TIME/CM 
VARIABLE 

HORIZONTAL DISPlAY 
SWEEP MAGN!FlER 

HORIZONTAL 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 p;ocedure. Set the CRT controls 
for optimum &;ploy. 

e. Cormex:J !he P6046 Probe Amphenol connector to the 
Type 1A5 DIFFERENTIAl PROBE jack Depress the PUSH ON/ 
OFF button, lighting the Probe On lamp which is !ocated 
in the button housing. Ai!cw 20 minutes warmup before con­
tirwing. 

f. Perform the P6046 Probe Calibration Procedure, ignor­
ing those steps spedfied for Amplifier for P60M. 

Probe--Amplifier for P6046 Preliminary 
Procedure 

This Preiiminory Procedure is to be accomplished only if the 
P6046 Probe is lobe calibrated independent of the Type lAS. 

a. Replace the uppar half of the ?6046 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 P6046 
Probe Calibration Procedure. 

c. Perform the P6046 Differential Probe co!ibrotion pro~ 
cedure, omitting those steps specified ffX the Type 1 A5. 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 Oscilloscope hove been substituted 
for the Type 1 A5 and Type 547 Oscilloscop<&. The waveforms 
may be used for reference, but indicated values must be 
changed as specified in the text. 

P6046 PROSE CALIBRATION PROCEDURE 

NOTE 

The Osdllos<:ope, Type l A5, all calibrating equip­
m&r~t and accessories 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 fR125l 0 
a. Equipment sehJp, adjustment k•cation and test point 

cne shown in Fig. 6-4. 

b. Attach the special ground tips {item 20) to the P6046 
Probe + and ~- lnpvt tips. 

c. CHECK-Droin Voltage. Using !'be Differential Vr.:<il­
rneter (item 8}, check for 10.5 V DC ±0.25 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 i0.5 V 
DC ot the C209 adjusting screw. 

e. Disconnect the Differentit~! Voltmeter. 

2. Adiust GAIN SWITCHING BAL {R2351 0 

NOTE 

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

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

b. Switch the vertical deHection foetor control to .2 V 
{200mVj. 
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Calibration-P6046 Probe and Amplifier 

c. Usi r.g the verticcl POSiTION 
graticu!e center. 

sot the hoc;; to 

cL Switch the vertico! daf!ection factor to 50 rnV, and ad­
just the PROBE STEP A TTEN BAL (1 AS) or the A TTE!'·l BAL 
!Amplifier For as. necessary to n;;tern !he trace lo 
groticulc cenler. 

e. Repeat steps b, c and d until no fl;rther adjustment is 
necessary. 

f. Switch the verticc! defiection f(>etor to 1 rnV. 

g. CHECK·--T1·ace is withi11 2 div of graticu!e center. 

h. ADJUST .. -GA!N SWITCHING BAL (R235. fig. 6·4) to 
position the !race to center. A slight amount of drift 
atOIJnd the odiuste::! positio•1 m<:l)l be present ot 1 mV sens .. 
itivity .) 

i. REPEAT··-Steps b throvgh h until the trace is within 
1 div of graticule center for any of the 'l mV thro•Jgh .2 V 
{200 mV) deflection factors. 

IMPORTANT 

During this coiibrotkm procedure, do r;f>t reser 
the PROBE STEP ATTEN BAl (ATTEN BAll adiust· 
menr unless directed to do so. 

Fig. 6·5. Equipme11t sntup fer <:!lie>wal<>< DC ca&ni<HHHYI<>d<> ba!"'"'"' 
$hl'p 3. 

Adjust X 10 HEAD DC ATTEN 
CM SAl UU05) 

0 

a. The preliminary c,-:mrrol settings (lpply. Th<J equipment 
and adjustment location appeal in Fig. 6·5. 
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b. Remove t':e ground tips frorP the Probe and attach the 
DtJo! Atten,_;ot•'r Heed k) the Probe, aligning the detent and 
shouk1er~ 

c. Conned a ground lead (item 21) from the Probe 
ground I•Jg to the d1(lssis of the Standard Ampiitude Cali­
brator 4).: !hen connect the following components to 
the Standard Amplitude Colibroror right OUTPUT jack in 
the sequence listed: 

A2 inch comdol cale (item 9) 

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

Duo! Atlenuaior Hend ae1d Probe assembly 

cL Set the S1ondmd Amplitude Calibrator controls as fol­
lows: 

AMPUTUDE 50 VOLTS 

MODE Square Wave 

Up 

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

L Adjusr the vertical POSiTtON control and the Osci!!o· 
scope tripgering controls for a centered .. stable display os 
in Fig. 6-6. 

fig. 6·6. Atl<~rm~lor DC: ~ommorH•1od<> !:wlance waveform, sll!lp 3. 
Swellip rate (),5 ms/d!v; r.lef!odion factor Hi mV/div. 

g. CHECK-Attenuator DC balance. 2.5 div or !ess 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 HEt'--l CM BAL (R10.5, Fig. 
for minimum display amplitude between the !railing 

edges of the square waves. See Fig. 6-6. (Ignore lhe transients 
ill the edges of the square waves.) 25 div or less for 
2000:1 or CMRR. 

i. Se~ the Standard Amplitude Co!ibraror AMPLITUDE to 
l V; rhen disconnect the cable assembly and Dual Atterwator 
Hr~od from the Probe. 



4, Adjust X 1 GAiN tR155i; Check 
X 1/1 0 Gain and Dual Attenuator 
Head •nput Gain 

IMPORTANT 

The gain of th<S parent instrument shou!d 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 rJ direct lnput at the A or B INPUT con· 
nector. Check the 100 MHz Osdlloscope at 10 mV/ 
div. 

0 

o. The preliminary conlro! settings apply. The equipment 
selup and odiustment !ocotion appear in Fig. 6-7. 

b. Ser the vertical deflection factor control cs follows: 

lAS -- 20 mV, Amphf1er For P6046 -- 5 mV 

c Connect a special ground t!p to ihe Probe -- Input tip. 

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

For Ampli­
fier For 

, For ·1 AS i P6046 
-~--~-----~--"-· --.--- ~"-~-. -------L-- ~-~--------1----··- ~- ·--~----~- ·- -
~~ -AMPiffi.T6C -... ~ --~ -~- -Tv6Lrs ___ T ~io;;v-- . -

·---·-----~---·-------,.- --~- ·----· ···--+·•- ---v- ---·-•- -- ~-----=----~--··-~·-
MODE ! Square i Square 

! VVave i VVave 
-~-~outp~.;t-sel;c!or------·f ·-up-~·~-- -+·-u;;---·---

e. Connect the following components to the Standard 
Amplitude Calibrator right OUTPUT jack in the sequence 
listed: 

Calibration-P6046 Probe and Amplifier 

42 inch coaxial cable 

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

Probe tip-to-GR adapter {item 13) 

f. Check that the ground lead rcmai'ls connecred be­
tween !he P6046 ground h;g and the Siondard Amplitude 
Ca!!bralor case. 

g. Insert rhe P6046 + inpvt tip into !he probe tip-to-GR 
adopter. 

NOTE 

iP6046 Probe/Amplifier for P6046 on!yl. If the 
Amp!lfier For P6046 GAIN potentiometer has b<:en 
moved, reset it to its mid-position prior to perform­
ing step h. See Fig. 6-8. 

h. Adjus! the vertical POSITiON controi to obloin a ::en· 
tored clispioy. Set the Osci!lo$t.:ope TRiGGERING lEVEl 
fully dockwi3e to obtain a free-nmning sweep, resulting in 
two horizontal traec~s. 

i. ADJUST -Gain (R155, Fig. 6-7} for exactly S divisions 
(with the Type 1 A5l or 4 divisions (wilh the Amplifier For 
P6046) ompiitude between centers of lhe two tmces, Ad, 
just the verticol POSITION controi as necessary for con· 
venicnt measurernent. 

j. (i A5 only) CHECK-Y 1 !1 0 goin. Sei the Type \AS 
VOLTS/CM control to .2 V end switch the Stondard Ampli­
tude Calibrater AMPLITUDE control to 'i VOlT. Check for 
S em ::::::: i mm display omplitude. 

k. lAmp!ifier For P6046 only) CHECK--··Probe and Amplifier 
gain response O$ indicated in Table 6~2. Readjust Gain, 
R1 if necessary r,, bring oil def:ection fac!ors within ro!er­
ance. 

Fig. 6-8. Amplifl~>r for 1"6046 GAIN udjustm<:~nt !ota!ion. 



Calibrotion---P6046 Probe and Amplifier 

TABI.E 6-2 

Sta~~---------

Ampi!tude i For ?6046 · 
CaHbrator ! mYOtTS/D!V Tolerance 

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

L t'v'\ove the eq~•ipmenr from l·he Probe + ond 
tips to the Dual /;,Henvotor Head + and - Inputs tips, re­
spectively. 

m. Attach lhe Dual Attenuator Head ro the Probe. 

n. Swilch the Siandcrd .Amplitude CG!ibrotor Al'v\PUTUDE 
control h:; 1 VOlT. 

o. CHECK--Duo! Attenuoror Head + arrenuotor 
ao::uracy. Switch the vertical deflection facto!" centro! to 
20 mV and check h:>r 5 div display arnpi!rude. Accun:JCy 
:;how!d be \Viihin ::+:0.1 div with th1~ Type 1 or the 
Amplifier For P6046) within of the value recordeci in 
step k 

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

.Attenuc.1tor 
!cod 

Input attenuato;· occurocy v;ill bP checked Dual 
Artenualor Head Cornrrn)n-t,.-'\ode Reiection od!ustment, step 
!2.} 

5. Check Input Gate Current 

a. The preliminary o.:mrn::.-1 s.ertings apply. 

b. Atlach special ground 
tips; !hen check the PROBE 
ad[ustment by rE•peabng steps 

to the Probe + ord input 
ATTEN BAt {ATTEN BALl 

c,. d and e. 

c. Set the vertical def!ec~ion factor control to l rnV. 

d. CHECK-The -··· Input gate current by the 
amount of instantaneous •race shift as th,;; ~ lnput gmund 
tip is removed cr replaced. At 25°( c rnoximum of 0.3 div 
trace shift should occur,, OJ nA or less gale current. 
Replace rhe -- lnput ground tip. 

e. CHECK--The + !np1;t gcl!e cunenl 
procedure with !he + Input ground 

the swne 

6. Adfust Transient Response {C 155) 

a, The preiiminory cor.tro! JeHir.gs apply. The 
setup and adjustme,-;t locatio;, appear in fig. 6-9, 
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0 

b. So:l !he vert1cal thofier.tion factor accnrding tc the equip­
ment being used, as follows: 

20 rnV 

For P6046 

c. Set the centro! to ~ 1 iJS. in~ 
crease CRT bri~;htru;~ss a:s neces~c1ry for opiimum vie\ving. 

d. Co•·mect the following 
Squore-'Na;;e Generator 
the seqvence given: 

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

GR 90" dbow (item 11) [optional) 

10:1 GR Attenuofor {iiem 18) {Ampiif;er Fm P6046 only) 

5 m; GR toble (ilem l 0) 

GR-to-BNC female adapte' 

GR-tc·BNC 50 n lermincbon lSi 

Probe tip-to-GR adapter 

e. Check that o spcdal ground tip is connected to rhe 
Probe --- connect o groc:nd !ead frl)rf'l lhe Probe 
ground lug tc the chassis of the Square-Wave G!'!nerotor. 

f. Conned the Prob.,, + Jnpv~ tip to lhe probe Hp-to-GR 
and cable assembly. 

H! AMPliTUDE/FAST 
RISE 

REPETITIOt'-l RATE 
RANGE 

MU!.T!PUER 

Generator controls os follows: 

FAST RISE 

100kHz 



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

TRANSITION 

i. Adjust the Oscillncope triggering and hcrizonta! posi­
licn controls to center the display as shown in Fig. 6-10. 

fig. 6-10. ir(nulent respon~"' waveform, step 6. Sweep rate 0.1 
ftS/div; deflection fatlor 20 mV/dJv. 

j. C H E C K ..... Transient response. Optirm.;m sq!Joreness 
should exist at the upper leeading corner of the square vvave, 
Viith + or -- 0.16 or !ess 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 C454D in the Amplifier 
For P6046 has been moved, reset it to mid-position prior 
to .'Jdusiing the Probe ironsient response. Observe ihe lead­
in~J edge of the square wove while adusting C454D to de­
termine its mid-position. Se'" fig. 6-11 (B) for C454D lototion. 

l. ADJUST--C155 (Fig< for optimum tronsi0nt respcn:.e 
as exhibited by optimum squarcness at the '1pper leading 
comer of ihe square wave_ Rounding, overshoot and liit 
shou\d be ·.vithin rhe follovving volu(~s. Use FifJ. 6-10 as a 
guide 

Wirh Type l.A5: < :1.:0.16 div {<0.24 div 
peak to peak) with.in !he first 
70 ns. 

With Amplif1et For P6046: <>.:.:0.16 div ( <0.20 d!v 
peak to peak) within the first 
70 ns. Reodiusl C454D in lhe 
Amplifier if this rt;•sult mnnot 
be obtained wilh (155. 

m. (Amplifier For P6046 only.) CHECK and ADJUST--· 
Tronsient response of a 4 division square wove at ~;a;;:h set· 
ting of the -mVOLTS/DlV switch in the same mon•<er as 
<.vas done in the 5 mV position, using !he Amplifier For 
P6046 adiustments given in Table 6-3. See Fig 6-11 for ad· 

locations. 

Calibration-P6046 Probe and Amplifier 

fig. 6·! I. Amplifier For I'M)46 lmnsl"nt n>>p<>r~Se <idju>lmen! !<>«>· 
lions. 

TABLE 6-3 

·Adjust <:>I 1 mV in wnjun<li<>n with C454A. Adiu•t at 2 mV only if 
satisfncl<>ry r<,;su!ls '"" not obtuin<&cl wilh C454C, aml then readjust 
C454 a! 1 mV. Repeot cts nt<(assory. 
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7. Check Noise 

a. The pfelirnincry C{>~rroi Sf~ttings apply. The equip-
ment setup is shown in 6-'l2. 

tip is n!tached to the P•cbe 

Connocr thr: 
Generator fost Rise.: 

ccrnpc,nents •o ihe 
t)U.TPUT in !he 

GR 90~ eibov/ 

5 ns CR cob!e 

GR-to BNC ferro!:": 

GR-1o-BNC 50 n termination 

Probe -+ Input 

d. Set the Squure Wove 
AI'APUTUDE fuliy dm:kwi:;e. 
RATE Ri\NGE is at 100kHz 

e. Sd :he Osci:!osc:or:;c 

Genero!oc TRAHS!TiO~.J 

Ch:d: that lh'; REPET!TIOI'-J 

vertical del!ect!on foct~r c::i;;kol to 1 m\l. P.dus: the~ hcri­
ZCi'ltn; ond vefficat posifon controls to center thz.; 

f. Ser the TRIGGERING LEVEl. fo, o tri~Jgered ond 
od~}St the CRT contro~s fer vie"/vin}~J- Core shculd be 

6-12 

used io obtain the sharpest FOCUS and AST!GMAT!SM od­
ustrnent, 

s Tum the TRIGGERING LEVEL rontrol fu:iy ck;ckwise. 
Two traces shcuid oppem· o:·1 the CRT, caused by th;;,; upper 
ond !ower c:<cursions of the square wave presented on a 
;, <H:<-i sweep. 

h. Deo<oase the + TRANS!TlON AMPliTUDE lo a pcinl 
where the dark line behveen the two truces is ius! eliminated. 
Use Fig. 6-13 os a guide, (The desired pre:.t~ntorion is ob­
toinc.:d wher a point is reached where doubt exists os to 
whether the dark line is or is nol ehmincled.) The hvo tmce> 
are nQW sepmated by noise. 

fig. 6-1 J. Noise wavefiHms, slap 7, Sweep rt~le S JH/div; del'lert!on 
fad<>r l mV/div. 

Ren:ove rile two 10 ;x:: aHenvat-::H"S frcm the sional 
Switch the vertical deflec!ion factor control to 10~rnV. Two 
traces wiH ogom appcot. i<1ueoses trace scporution 
a foc~ot~ of 1 0~ t1How!ng rnore occurat~ measurerncnt .} 

j. CHECK. Noise. Measure the vertical amplitude be­
tween trace centers. Divide by 100. The result should be 
tangential noise within the following values: 

"With 1 A5 --200 iN (represcn~r.;d by 2 divisions) 

Wiih Amplifier For P6046 -280 (represented 

NOTE 

Noi:;t:; measurements are re!tJtecl as follows: % Tan .. 
gentioi ::::::. PP I 5_ 1 .::::: RMS. 

2.8 

k. Disconnecr the 5 ns G~~ ccrble end the occessorie~ from 
;he Pn:>be aiid the SqtJare- \A/ove Generator. 

REV MAR 1985 



Fig, 6-14. l:q~iprrumt h1iliul i<i>l!lp fer DC $kif! umi o"erdrivlt recovery 
eheda, step $. 

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

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

b. Set the verticai deflection fo<:lor to WO mV. 

c. Set the Osd!!oscope Time/Div control to .! 11.s und the 
TRlGGERING SOURCE to EXT; check that the TRIGGERING 
SLOPE is at +· 

d. Remove the ground tip from the Probe ·- Input tip 
and at!ach 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 REPETITION 
RATE RANGE ls set to 100kHz, and that the MULT!PUER 
Is at 1 

CAUTION 

Never conned !he HI AMPliTUDE OUTPUT to the 
P6046 Probe without using a 50 f1 rerminotion. 
Changing the HI AMPliTUDE/FAST RISE swl!ch 
position generates transients which, <f unterminated, 
exceed the Probe's maximum input voltage. 

f. Connect the 42 inch woxial cable from !he Square .. 
Vlcwe Generator TRiGGER OUTPUT conn.;ctor to th<3 Oscillo­
scope TRIGGER iNPUT e<.mnector. 

Calibration-P6046 Probe and Amplifier 

g. Conned equ~pment to rhe Square-Wove Generator H! 
AMPliTUDE OUTPUT conr1E.ldo1 in the sequence given: 

GR 2 X attenuotor (item l6l 

GR 90° elbow (optional) 

5 ns GR cab!e 

GR-to-BNC femo!e adap!er 

Gl<:.to·BNC 50 n termination 

Probe tip~to-GR adopter 

Duo! A!!enuotor Ht'lad + Input tip 

h. Adiust the Squme.Wove Generator AMPLITUDE cen­
tro! to provide a 5 div square wave. Adjust the Osdio­
scope TRIGGERING LEVEL os necessary to obtain o sroble 
displa)'. rhfr hori1:orrra! position controls, set the lead-
Ing edge of posit\ve squore wc1ve to slart exactly 2 div 
from the first vertical gwticu!e line as shown in Fig. 6-! 5 {A). 
Do not move the horizontal position or triggering controls 
for the remainder of this step. 

i. Disconnect the Dual Attem.;otor H£;od from the Probe 
and probe tip-to-GR adopter. 

i· Check !he PROBE STEP A TTEN 8Al (A TTEN BAl) ad· 
jvslmenr step 2b, c, cl or~d e). 

k. Set ihe vertical doflecrion factor wntro! to 20 mV. Us­
ing the v-crlicai POSITION o::mtrcl, set th0 trace exady one 
division below grotku!e vertical center. 

L CHECK-~DC shift due lo overdrive. Connect o s~'ecin! 
ground tip to the Probe -~ lnpvt tip, then connect the + 
Input tip to the Probe tip-to-GR adapier and associated 
equipment Check 1he position of !he top of the square wave 
1 second after moking the connection. 3.75 div or less trace 
shift should occur, for a !wee sh1ft of 1 .5"/o or less of ilipui 
signaL See Fig. 6-!5 (Bj and 

m. Set the verlical def!edicn facjor control to 10 mV end 
the osd!loscope Time/Div io 1 ftS. Using the vertical POSi­
TION t:onrro!, set the trailing edge of the top of the sqvore 
wove to the vertical cent'i'r of the groticule min Fig. 6-15 {D). 

n. (?6046 Probe --·· Type 1A5 only} Check---Overdrive re­
covery time. Switch the TimejDiv control back to .1 J•.S 'Jnd 
check the vertical separation between the trace and the 
graticule vertko! nmter 3.5 div from the first vertical groti­
cule line 0.50 ns after start of step function os shewn in Fig 
6-15 E). At th(l! point the froce shovld be within ! div of 
gratkule vertical center, and stay within 1 div for ~he re­
mainder of the positive excursion of the square wave. 

o. (P60.16 Probe -- Amplifier For P6046 only) CHECK--­
Overdrive recovery lime. Switch lhe osdllo5cope Time{O.A 
to . 1 p.s and check tht? verticni sepo:alion betv.:ecn the trace 
r.md the orahnde vertical center 3 divisions from the first verti­
ca! qroti~u\e line n 00 ns after start of step function, (J$ ;;hewn 
in Fig. 6-15 E). AI thor point the trow >hould be within 1 div 
of qratkule vertical amter. and stov within 1 div for :he 
rem;..1inder of ihe positive e~cursion of the square wave. 

p. Disconnec! the accessories from the Probe and !he 
Squore-\Vave Generator. Disconnect the Probe ground lead 
from the Square 'Nave Ge<Jerotor. Di£cormect the external 
triggering cabie cmd switch the Osci\loscope TRIGGERING 
SOURCE to f·.JORNt 
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9. Check Bandwidth 
CL The preliminary control settings apply. The equipmemt 

setup is shown in Fig .. 6-16. 

b. Sel the vertical defledion factor control to 20 mV, 

c. Set the Osdiloscope T;me/Div to 5 ms and th-e HORI­
ZONTAL POSITION control lo mid-pc,sitlon. 

d. \?6046 Probe/Type 1A5 only) 

(1) Connect the following equipment to the OUTPUT con· 
r.eclor of the Type 191 Constant Amplitude Signal Gener­
ator (item 6) in the sequence given: 

90Q elbow {oprionai) 

5 ns GR cable 

GR-to-BNC femoie adopter 

GR-to·BNC 50 n lerminolion 

Probe tip-to-GR adapter 

(2} Connect a ground lead from Jhe Probe ground l1.1g 
to the Constant Amplitude Signal Generolor chassis. Connect 
the probt! + Input rip t<') the adopter on the cable assembly. 
{A special ground tip shovld n.omain on the - Input tip.] 

(3) CHECK~-Probe/Type lf\.5 Bandwidtrt Set the Con­
stant Amplitude; SigMI Generator fwquency to 50 kHz ONt Y; 
adiust the omp!itude controls to provide exod!y 4 divisions 
of display, Adust the vertical POSlTION contro! as necesrory 

Calibraticm-P6046 Probe and Amplifier 

to center the display. Swi·rch the Generator frequency to 45 
MHz and check for 2.8 divisions or more omplit•..Jde, indi­
cating 45 MHz or greater bandwidth. 

e. {Probt~/ Amplifier For P6046 only) 

OJ Disconnect the 18 inch coaxial cable and the BNC 
50 n rf;rminotion from lhe ioput of the Oscilioscopo. Connect 
rhe GR to BNC 50 n tenninat,on directly to the Osciilo,;cope 
vertical iNPUT connector. Connect the 5 ns GR ::able be­
tween the 50 n termination and the Type 191 Constanr Ampli­
tude Signal Generator OUTPUT connector. 

!2) With th<O Oscilloscope (Volts/D!V con!rol set at lO 
mV, ond the Constant Amplitude Signal Generotor set for a 
50 kHz ONlY output, adjust the Genemtor Amplitude con­
trols until tho Osdl!oscope d;l'play is exactly 4 divisions, 
Switch the Generator frequency to l 00 MHz: end record the 
100 MHz clisp!oy amplitvde. 

(3) Disconnect the 5 ns GR cob!e and the 50 n terminatir;.n 
from the Osdiioscope Vertical !t·~PUT. Reconnect the Amp!i· 
fier Outpci· connector to rhe Oscilloscope, vio the 18 inch 
coaxial cable and 50 n termination. Connect the following 
components io the Constant Amplitude Si:;Jnal Generator ill 
the sequence given: 

90° elbow {optional) 

5 ns GR cable 

GR lo BNCfemale adopter 

GR lo BNC 50 n h~rminoiion 
Probe tip to GR adapter 

Probe + !npul tip 

(4) CHECK-~Probe/ Amplifier Bar-dwidtn or each mVOLTS/ 
DIV position of the Amplifier using the foHcwing procedure: 

Switch the Generator frequency to 50 kHz ONLY, 

AdiiJSt lhe Generator O!Jfput for a 4 division display 
at the se!ected mVOLTSiD!V position. A (10.>< GR ottenualcr 
must be inserled betvveen the genewtor and it~ son te<mi­
notion to reduce the signa! input for the 1 and 2 mVOtTS/ 
DIV positions.) 

Switch the Generator Freqvency to 100 MHz. 

Dlv;de the display ampfih;de the display amplitude 
!ecorded in step {2). The result shouid be 0] or more for 
30% or !ess aHemJorton, indicahng o bandwidth of 100 MHz 
or more ot 25" C. (Bcmdwidth for the 1 and 2 mVOlTS/D!V 
position decreases to 90 MHz at 50" C.) 

NOTE 

There is a direct relationship between bandwidth 
and risetime, expressed O$ approximately, 

T, (f;.s) X BW \MHzl ;;:; 0.35 

Bandwidths of 50 and i 00 MHz therefore indkote 
risetlmes of approximately 7 and 3.5 n~ respec­
tively. 
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1 0. Adjust Common~Mode Rejection 0 
UH20, C107, C209, R209, C245) 

a. The preliminary wntro! settings apply. The equipment 
>;eh;p and adjustment locations are shown in Fig. 6-17. 

b. Conned the fo:low!ng components to the Type 191 
Constant AmplihJda Signa! Generator OUTPUT ccn:-~ecror 
in tht> sequence listed: 

GR 90° ·~lbow {optional) 

5 ns GR cable 

GR to BNC 50 n termination 

Probe dual tip to BNC adapter 

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

FREQUENCY RANGE 

AMPLITUDE 
VARIABLE 

AMPUTUDE RANGE 

50 kHz ONLY 
50 
CAL 

.5--5 v 
d. Connect a specio! ground lip to the + Input tip and 

cr.eck the PROBE STEP A TTEH BAL (A TTEN SAl) odiusrment 
{step 2b, c, d, and 

Remove the ground tip f~om the + and .... _ ln-
dwck thor the Probe ground leod re•nains con· 

to the Constant Arr:p\irude Signal Generator chassis. 

f. Connect •he Prcbe tips to the Probe duo! 
odapte1· .. 

to BNC 

g. Se1 the vertical def!eclion focror control to 1 mV. 
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h.. CHECK-SO kHz CMRR. 05 div or less display ampli­
tude should exist, indicating 10,000:1 or greater CMRR. 

1. Set the vertical deflection factor control to 20 mV .. 

l· ADJUST---50 kHz CMRR. Ad~.Jst 50 kHz CM BAL {R120i 
Fig. 6 .. 17) for minimum dispioy amplitude; then adust GAIN 
SWITCHING BALANCE (R235, Fig. 6-17! for t1 centered dis­
play. 

k. REPEAT Step i adjustment at lhe 1 mY vartica! deflection 
factor position. Adjust for 0.5 d!vision or less display ampli­
tude or the 1 mV position, indicating 10,000:1 or gre<lter 
CMRR. 

NOTE 

CMRR adjustments con usually be mode with o 
free-mrming display by measuring the total dis­
play amplitude. However, o more accurate evai­
votkm of CMRR can be made by measuring the 
pe~k-to-va!ley amplitude of o triggered display, 
allowing for trace width. The Time/Div control 
must be reset according to the frequency being 
obsel'ved. See fig. 6-18. This meHwd of determining 
display ompHtude should always be used when 
CMRR adjustment results I free running) appear 
marginaL 

!. CHECK·--AC-coupled OARR \>\lith the vertical deflec­
t;on roc•-:>r control ot 1 mY, swilch the P60-16 !nput Coupling 
switch to AC and check for 0.5 Div or iess display amplitude. 

m. ADjUST--·AC-coupied CMRR.. \IVith the vertical de­
flection factor control at 1 mV, adiusl· C107 (Fig. 6-17) for 
equal AC-coupled and DC.coupled display amplitude. Switch 
the Probe Input Coupling switch back :.md forth betwe~;n AC 
and DC for comparison purposes; 0 5 div or less for 10,i:A"l0: 1 
or greater CMRR. 

n.. Switch the Probe Input Coupling switch back to DC. 
Switch the Constant Amplitude Signal Generator AMPLITUDE 
control to 10 to provide a 1 V peok-to-peok output. 

o. CHECK-High frequency OARR. Check for 1 div or 
less dlsplo)'" amplitude at 18, 42 and 50 MHz, indicating 
JOOOJ m grearer CMRR. 

p, ADJUST---High frequency CMRR. With the Constant 
SignGI Genera lor set for a l .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. 

flg. 6-1 a. Triggered CMRR wavef<trm, slap 10. Sweep rat" depend· 
ent upon fmtj';en(y; cle:f!O!Idion fat:!or. i mV{r:liv. 



CAUTION 

The C209 adjustment screw is at 10.5 V. 

TABlE 6-4 

Signal l 1 
Generator I ! 
frequency I Adjust I Comment 

"""''""'~~-:::c:.:=c.~:c:=.:==.:::.:c_..:·-"="":=·=.:c:c=.:;.c::~=:===-=c·oo.::c.:::·~=-== 
_?l.~~t~.t:i~~'-S3Y?.£._~~:'-~?_O~j Adju:t for mi~im_um display 

50 MHz C245; then R209 ! omphtude, odjushng the ca· 
1 i pocitor first at each frequen-
1 ! cy. Repeat the adjustment se-
1 ! quence twice. Then check for 
I ! l division or less amplitude at 
l j each frequency, indicating 

I I l 000: i or greater CMRit If 
, i requirement cannot be met at 
I each frequency, reset R209 to 
j I midrange ond repeat the 

i adjustments twice more. If 
! the amplitude still cannot be 
I reduced lo within l divi.sion, 
! select other positions for R209 
i and repeat. If more than a 
I minimum amount of adjustu 
i ment is required, step 6 
! should be rechecked, 
l 

q. REPEAT-Step p until 1 div or less display amplitude 
appears at each frequency, indicating 1000:1 or greater 
CMRR. 

r. CHECK---AC-Coupled 50 MHz CMRR. 2 division or less 
display amplitude shou!d exist, indicating 500:1 or greater 
CMRR. 

s. Switch the Probe Input Coupling switch to DC Discon­
nect the cable assembly from the Probe and the Constant 
Amplitude Signal Generator. Disconnect the Probe ground 
lead from the Constant Amplitude Generator. 

t. Switch the Probe Input Coupling switch to DC Dis­
connect the cable assembly from !he Probe and the Constant 
Amp!itude Signal Generator. Disconnect the Probe ground 
lead from the Constant Amplitude Generator. 

NOTE 

If more than o minimum amount of CMRR adjust­
ment is required, steps 6 and l 0 should be repeat· 
ed. 

11. Adiust Dual Attenuator Head AC 0 
Compensation ( + COMP - COMPl 

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 o special ground tip to the - Input rip of the 
Dual Attenuotor He<:~d. Conned a groond lead between 
the Probe and the Standard Amplitude Calibrator chassis. 

d. Set the vertical deflection factor control to 20 mV. 

e. Check that rhe standard Amplitude Calibrator con­
trols are set as follows. 

AMPLITUDE 
MODE 
Output Selector 

1 v 
Square Wave 
Up 

Calibration--P6046 Probe and Amplifier 

Fig. 6-19. Equipment &\l>hJp for Duell Attenl.l<:~h>t Head AC com,Hm­
~otion, step i 1. 

f Connect the following to the Standard AmpiHude Col-
ibmtor rlghr OUTPUT connector in the sequence given' 

42 inch coaxio! cable 

GR-to-BNC female adapter 

Probe !ip-to-GR adapter 

Dual Atrenuotor Head + tip 

g. Adjust the Oscilloscope triggaring controls al'ld th:~ 
vertical POSITION conlrol to obtain a stable, centered 5 
div square wove display. 

h. CHECK~-Attenuotor + Input AC compensation. Ob­
serve the upper left corner of ~he square wave for optimum 
squoreness with :±:0. 1 dlv or !es!l> aberration. See Fig. 6-20. 

fig. 6-20. Wmreform hlr Ouu! Aftenv<:otor Heod + lnpvt tip AC 
c<>mpen$Cfion, llhtp 11. Sweep rtAte O.S ms/ dlv; defledion fudor 0.2 
V/div !lnchid!ng Duo:l Att.nu<!tor H<tadL 
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!Fig. 6-21. fqul;>!!"Hd $ .. tup for AC·C<>,;pkd low·frequenq rG>Sf.''"'"' 
(ht<d~.. !9tep ' 2 ~ 

l. ADJUST-- + COMP 6-19) fer optirrll!f11 squoreness 
at the upper left corner of the square wave. ::':OJ div or ies:; 
rounding/ overshoot or Hit. 

i- Exchange the connections on J·he Dual Altenualor Head 
+ end -~ Input tips. Then readiusl l~e vertical POS!TlOt'l 
contro[ to center the d!spkty. 

k. CHECK-AtterH.Jator --- Input AC con:pensotion. Ob­
serve the io,.ver left corner of the square v.;cve for optimum 
squr.mmess with ~Hl1 div or less aberration. 

I. ADJUST---Attenualor ---- COMP (Fig. 6-19) for Qpllmum 
squcreness at the !ower lefr corner of the square v..ro.vr::. :::::: 0.1 
div or less rounding, overc;hoor or tilt. 

12. Check AC·-Coupled low frequency 
Response 

a. The preliminory equipment settings apply. The equip· 
ment setup is shown in Fig. 6-21, 

b. Swirch the Oscilloscope Time/Div cor>trol to 5 ms. 

c. R.:move !he Duoi Attenuaror Her.:~d tmm the Probe tips. 

d. Conned a special ground 
tlp. 

e. Ccm!lect the Probe gro1Jnd leod to the chassis of the 
Low hequem:y Sine-Wove Generator (item then connect 
!he following equipment to the Generator o•.>fp•Jt cormecklr 
in the sequence 

lkmona jocbto-BNC odc-pter 

42 in.:h cooxlol cob!e 

GR-to-BNC female adop<er 
GR l 0 X atten!Jator 

Probe iip-1o--GR adapter 
Probe -1- tjp 
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f. Set lht:: Generator for o 20Hz; 80 mV (4 div) display. 
(Confirm the frequency by comparing it against the Oscillo­
scope time base. 1 cyde/div shoLtld appear al SO ms/div.) 

g. CHECK---AC-coupied !ow frequency response. Set ·the 
Probe lnpur Coupling swirch to AC and check for 2.8 div 
or more display amolitudc, indicating 30% or less AC-cou-
pled ottenuc1tion aJ· 20Hz. 

NOTE 
12, combined with the AC-coupled common· 

mode check (step l 0), verifies the AC-coupied 
low ·-3 dB limit for both the + and -
inputs. 

h. Disconnecl· the adapter from the Probe Use of the 
low-Frequency Sine-Wave Generator has been completed. 
Disconnect the Pre, be from the Type lAS and rep!oce the 
colibmtion shield with the operating cover. The Probe Cali­
bration Procedvre hos been compieied. 

if the f'6046 ?robe was calibrated ro a Type 1 AS in ihe pre­
ceding procedure, cont!;we with the Amp!ifi0r For P6046 Cali-­
brolion Proceciure to colibrore the Amplifier For P6H46 

if the P6046 Probe and the Amplifier For F'6046 were cali­
brated together in the preceding. procedure, no further cal­
ibm lion of the Amplifier For P6046 is required. 

AMPliFiER FOR P6046 
CAUBRA TION RECORD AND INDEX 

The ti!le and performance requirement c•f each calibration 
procedure step is listed here. This record and index can be 
used as a calibration cht:!ck-off !ist, a record of coiibralior:, 
n page index for the calibration procedure itself, or it car; 
be used os a short-form calibration procedure for exper­
i<•nced colibralors. It is recommended !hat duplicate copies 
be made for repeated check·off and record usage. 

[] 1. Preliminary Proced1Jre Page 6-19 

2. Adjust Power Supply 100 VOLTS {R325), 
26.8 VOLTS (R.348); Check +50 V. 
-50 V, +20.6 V, ··-6.2 V. 

Pnge 6-19 

Adjust for 100 V differential between terminals C and 
E on the 100 V drcuit board, and 26.8-V differential 
between terminals Band Don the 26.8-V circuit board. 

Check 50-V supplies for ± I V, +20.6 V supply for 
::±::0.6 V, -·6.2;V supply for ±03 V. 

3. Adjust Amplifier DC Output and DC Page 6-20 
Baiance {R480, R550, R555) 
Adiust R480 for 0-V output with Q463 bose grounded 
through 10 n, R555 for 0-V oulpui with Q463 base 
shorted through 1 0 n to R556-R557 junction, R550 for 
0-V output with 0443 base shorted to 0543 base. 

0 4. Adjust ATfEN BAl (!MOO) Page 6-20 

Adiust A HEN BAL (R400) for hm than 1 div trace 
shift when the mVOLTS/Div Control is swi!ched 
through its entire ronge with no signa! input. 

Cl 5. Adiusr GAiN {R450) Page 6-20 

R450 for 4 divisions display at 5 mV /div with 
20 mV Standard Amplitude Calibrator input Check 
at a!! Ampiifier switch position; h'r ..2...3"/o acoJrocy. 

6. Adjusr Transient Response {C521, C429C, Page 6-22 
C454A, C454C, C454D, C459) 



With 100kHz input from square wove genewtor, 
perform indicated adjustments for optimum squareness 
at the upper !eft comer of o 4 division positive square 
wave; note ti-lot C521 affects both the 1 and 2 
mVOLTS positions and that the 5 mVOLTS position ad­
juslm0nt musr be made before the 10 or 20 mVOLTS: 
1 m V - C454A ond C52l; 2 m V ·~· C454C and C521; 
5 mV ~ C454D; 10 mV --- C458; 20 mV- C429C. 

7. Check Bcmdw!dth Pag<:> 6-24 

Check for 30';/" or less voltage attenuation of 100 MHz 
input due to P6046 Probe and Amplifier For P6046. 

AMPLIFIER FOR P6046 
CAUSRATJON PROCEDURE 

This procedure con~ains instructions for tolibrating the 
Amplifier For P6046 to o Probe which has been calibrated 
to o Type lAS Differentia! Amplifier in m:cordance with 
the P6046 Differentia! Probe Calibration Procedure. 

1. Preliminary Procedure 

o. Check thr1t the Power Supply Unit is diswnnected from 
r~" 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 tht'l: two screws from the lop of the Power 
Supply Unit. Then puil the cover off towotd the top of the 
chassis. Check that the transformer connections conform with 
the voltage to which the Power Supply unit will be cormec· 
ted during calibration. See Table 4-3 in the Maintenance 
section. Rewire the tn:msformer and change the tag on the 
bose of the unit as necessary. 

c. Moke the following equipment connections: 

SOn BNC termination (item 26) to the Type 647 A Oscillo­
scope CH 1 vertical !NPUT connedor, 

18 inch 50 Q cable (item 27) from the 50 Q termination 
io the Amplifier For P6046 output connector. 

Probe Amphenoi connector to the Amplifier for 1'6046 
Ampheno! connector. 

De-energized line cord ro Amplifier for P6046 Power 
Supply unit. (Set the Power Supp!y unit dov•Tl on its fused 
side.) 

CAUTION 
Use extreme caution when handling the energized 
Power Supply unit while it is uncovered. 

d. Apply power to the Type 647A Oscilloscope, the Ampli­
fier For P6046 Power Supply unit, and to the test equipment 
\Vhkh wil! be used in the Calibration Procedure. 

e. Set the equipment controls as follows: 

Type 647A Oscilloscope 
CH 1 VOLTS/CM .014 

VARIABLE CAl. 
AC.GND-DC DC 
INVERT PUll In 

MODE CH 1 

TRIGGER NORM 
CALIBRATOR OFF 
TIME/DIV ,.5 ms 

Cafibration--P6046 Probe and Amplifier 

VARiABLE A 

HORIZ DISPLAY 
MAG 

TRiG MODE 

A Triggering 

SLOPE 
COUPliNG 

SOURCE 

A C-DC 

CAliB 
A 
OfF 
AUTO 

+ 
AC 
tNT 

P6046 Probe 
DC 

Amplifier for P6046 

mVOLTS!DlV 5 
4ihe Osclli>Ostt.>p4t iiOI.TS/CM .:ontTOI mu!t r&main crt .en thrcwghovt 
th<!< pro<:edure. All Y<t~rllctd defl~tl<:~n foct<>r swilthing ls to be done 
ct the Amplifl~r l'or !'~046. 

2. Adiust Power Supply 100 VOlTS 
Ot325 and 26.8 VOLTS (R348); Check. 
+SOV, -SOV, +20.6V, -6.2V 

a. The equipment set<1p oppeors in !'ig. 6-22. 

b. lsolate both the + ond - input connectors of the Dlf­
farenriai Voltmeter (item 8) from ground. Set the vo!tmete!· 
for 100 voits. Then connect rhe positive lood lo term;nul 
C of the 100 V circuit board and rhe negative lead to the 
body of Q.327. See Fig. 6.-23. 

c. CHECK-~-1 00 V :±: 1 V exisis between terminal C and the 
body of Q327. 
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d. ADJUST-H)') VOLTS (R325) for exactly 100 V between 
terminal C and lhe body of Q327. 

!;. Remove the Vo!tmet~;r leads from the 100 V :,vpp!y and 
connt:>cl' the positive lead t;:, lerminal B of tha 26J:! V cir­
cvit board; connect the negative lead io terminal D. See 
Fig. 6-23. 

f. CHECK--26.8 V :.::0.3 V exists beiween termina!s B and 
D. 

g. ADJUST- -26.8 VOLTS (R348) for exactly 26.8 V be· 
tW<'!en terT,inais B and D. 

h. CHECK-- -t· and Voltages. Check for voltages with 
r(~spect to ground at points indir::a1ed in Table 6-5. The values 
me riOt adiustable with respect to grcwnd. Values out­
side ()f aiiowoble tolerances must be corrected by trouble­
shooting components in tre Amplifier Unit. 

Tolerance 

L Disconnecl· the Voltmeler. Replm:e ihe cover on the 
Pcwer Supply unit 

CAUTION 

Avoid contod with the eqvipment circuitry. II is 
advisable to the Power Supply unil 
before replacing cover. Allow 5 minutes after re'" 
energizing to permit temperature to Mobilize. 
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3. Adjust Amplifier DC Output and DC 0 
Balance (R480, R550, R555) 

a. The preliminary control sertings apply. The equipment 
setL'P appear~ in Fig. 6-22. 

b. Set the Oscilloscope Vertical CH 1 Input AC-GND-DC 
switch to GND. 

c. Using the Oscilloscope Vertical POSITION control, set 
the !race ro the exact vertical center of the groricule, 

d. Retvm the AC-GND-DC switch to DC. 

e. CHECK and ADJUST--Amplifier DC balance. The trace 
should remain exactly ot graticule vertical center under the 
setups given in Table 6-6. Perform the steps in the sequence 
given. Temporarily solder a 10 n -·1f4 W resistor (item 28) 
between indicated points while making each odiuslment. The 
resistor and lead length should be cut to % inch (end to 
end) to minimize circuit interference. See Fig. 6-24 (Bl and 
{C) for connection and adjustment locations. 

TABLE 6-6 

=o't£!'~;~-;&~9;~in~!~,~.;!~~e~-- +~~~&~+~~j[;;~~~~"' 
~o463'baseancith;Rs5&Rs:5Ti~~~tio~-+ ~ Rsss··~ ;~;~~c~fe 
-------··-------·-·-. ---- .. ---·-·-----·-- 1 ______ j verticai 

Q443 bc1se and Q543 base R550 center 

f. !f rhe Probe Calibration Procedure has already been 
ccmpleted h coniunction with a Type 1A5, ignore step 3f 
and continue with step 4. if the !'6046 Probe is to be cali­
brated to the Amplifier For P6046, proceed with step 1 of 
the ?6046 Differential Probe Co!ibration Procedure. 

4. Adjust ATTEN BAl tR400l 0 
a. The preliminary conlro! setlings apply. The equipment 

setup appears in Fig. 6-22. 

b. Set the Oscilloscope Vertical !npvr AC-GND-DC switch 
to GND. Check that the Oscilloscope VOLTS/DIY switch is 
set at 10 mY. Then odiust the veriicci POSITION contrci to 
set the trace to graticule vertical c<mter. 

c. AHoch special ground tips (item 20) to lhe Probe's + 
and·-

d. Switch the Oscilloscope Verricai lnpul AC.GND-DC 
control to DC 

e. CHECK---1 div or !ess lmce shift occurs as the Amplifier 
For P6046 rnVOLTS/DiV control is switched between 20 and 1. 

f. ADJUST-A TTEN BAL {located on the Amplifier fronr 
panel) until less than 1 div !race shift occurs when the 
mVOLTS/D!V con1rol is switched thro,;gh its entire range. 

5. Adjust GAIN (R450} 

IMPORTANT 

0 

The 10 mV/div gain of the 100 MHz Osci!loscope 
must be accurately coiibrclh:d before the following 
adjustment is made. 



a. The proliminory conrro! se!tlngs apply, The equipment 
setup oppears in 6-25. 

b. Set the Amplifier .'PVOLTSjDiV svvi!d1 lo 5. 

c Remove c tip from the Probe + Input 
21} from the Probe ground 

Ampii;ude Ca!ibrCJtor 

Calibratlon-P6046 Probe and Amplifier 

d. Set the Slandard Amplitude Calibrator corwo!s as 
follows: 

AMPLITUDE 
MODE 
Ou!put Se!ector 

20 rnVOLTS 

Squore Wove 

Up 

e. Connect lhe fdlowing compone'lts to !he Stonda~d 
Amplitude Calibtator rlghl OUTPUT connc::tor in the se­
quence listed: 

42 inch 50 f1 cable (item 9) 

GR to BNC female adapter (item 12) 

Probe tip ro GR adop!er (item 13) 

Probe + Input tip 

f. CHECK--Gain. 4 divisiom :~0.12 divisions of dispioy 
amplitude shou!d exist between >race c«nh<;rs. Use the v·z.r· 
iicoi POSITION wntrol as ne•:es;,ary t:J center the pre­
sentct1on. {A mofe convenient gain JT!f?Csvrernent ron be· 
made if the TRIGGERING LEVEL is adjusted to provide o 
free-r<.~nning sweep, resulting in two horizontal traces .. ) 

g. ADJUST--GAiN, R450, 6-24 to prcvide cxact!y 
4 divisions of verticol display. 

h. CHECK----Gain at ai! 
switch, using Table 6-7 os a 
sary, until gain is v;ithin 
pcsit~ons. 

cf the rnVOLTS/D!V 
Re··acl!usi R4.SO, if neces­

tolcrance ir. a!! switch 
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"Displ~y«! no!$-., ton bo cl10trlll'!$etl to l)ffmit "e~ler m<>Q•<srllm<mt 
by tl!!l'llpororily cemH!•tling a 0. i p,F ·-2 5 V ~ape~il'or fyem the Am­
plif!"r Oulpul tumlnal to gro,..ru:!. !Th!~ !'<l~ttho<l of dewHHlng 
nois'lo cannot ~;,., """d at high frE>ejYend,.~ b!!t<W""' of the r<~su!tant 
ri>:~,reo*ll' in l:,(tndwkhld 

i. Disconnect !ha eq,;ipment from the Probe tip, i·hen dis­
connect the ground l;;od from tha Standard AmpEtude ({J!­
ibrator. Use of the Standard Amplitude Calibrator has been 
completed. 

6. Adjust Transient Response {C52l, 0 
C429C1 C454A, C454C, C454D, C458) 

a. The pre!iminmy c<-;!1tro! seti·ings apply. The equipment 
setup appears in rig. 6-26. 

b. Check !hot the speciai grcur.d lip remains on th".' Probe 
~- Input t:p. Connecr the ground lead from ihe Probe gro>Jnd 

to the chmsls of the Type 1 06 Generator 
(item Ser thE· Square-Wave Generator conlrols os fo!-
lows: 

REPETITION RATE 
RANGE 

MULTIPUER 
HI AMPLITUDE/FAST 

RISE 

100kHz 

FAST RISE: 

c. Connect the foilovving componet'rs to the 
G<merator + OUTPUT in the sequence listed: 

90~ GR elbow (oplional) !item 11} 

1 0: l GR attenuotor 181 

5 ns GR cable {item 1 0) 

GR to BNC-fema!e adapter 

GR t<; 50 11 termination {item lS) 

Probe rip to GR adapter 

Probe + Input tip 

d. Set the Amplifier mVOLTS/DiV swi!ch to l mV cmd ad­
just the Square-Wove Ger.emtm +TRANSITION AMPLITUDE 
to provide a 4 division display. 
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*"· Set the T!ME/DiV to .1 f'.s and adjust rhe 
control$ as necessary to c 

n"''""'"klhtm OS in Fig. 6-27. 

f. CHECK and ADJUST---Tran>ient n::spons0 of a 4 divi­
sion squar.:c 'NOYe ot each set!ing of the rnVOUS/DIV sv<itch 
in rim seq,Jence· listed in Table 6-8. Optimum squareness 
should ~:>:ist or the upper !dr comer of rhe square wove. Use 
Fig. 6--27 as o reference, Adfustment locations are shown in 
Fig. 6-28. 
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TABI.E 6-8 

Aberrntion Tolerance 
{divisions) 

s ::::_0.20r ::;o.24 p .. p 

Remove the 10:1 crh:mualor from the signal palh 

20 

50, 100 

200 

-i:0.16; ~:; 0.20 p.p 

:t:OJ 6; :S: 0.20 P-P 

S :::c.: OJ 6; :S: 0.20 P-P; com­
premise the C454D od1ust­
menr, if necessary, ro bring the 
5 H1rough ·1 00 positJons v~Iith!n 

aEowabk limits. 

:::"~0.20 P-P; readiu~1 
neceS!'my, corr.pro­

mising be!ween the 20 and 
200mV 

GA<:Jja~t at l mV in cot'ljvncti<>n with C454A. Adjust l:lt 2 mV only 
if ~at!•fe.:tory resvlh orl;l »ot obtained wilh C454C, o:md then r«­
udjuil C454A ot 1 mV. Repeat us nl!<cesUWf. 

g. Disconnect the equipment from the Probe + lnpul rip, 
then disconnect the Probe grolJnd lead from the Sqware­
\Vave Generator. Use of the Square:0/ave Generator has 
been completed. 

NOTES 

----·-·-·-----·---·--------·~·---
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7. Check Bandwidth 
a. The preiiminory control settings apply. The eqL>ipment 

setups are shown in Fig. 6-29. 

b. Set the Osd!loscope T!ME/DIV control to .5 ms. 

c. Disconnect the Amplifier's 18 inch cable and 50 n BNC 
termination from the Oscilloscope CH l !NPUf connector. 
Connect the following components to the OUTPUT con­
nector of the Constant Amplitude Signal Generator (item 6) 
in the sequence listed: 

GR 90" elbow {optional) 

5 ns GR cable 

GR to BNC 50 n termination 

Oscilloscope CH 1 INPUT connector 

d. With the Oscilloscope VOLTS/CM control set ot O.l V 
and the Constant Amplitude Signa! Generator set for a 50 
kHz ONLY output, odiust the Generator Amplitude ccmtro!s 
until the Osd!loscope display is 4 divisions. Switch 
the Generator frequency to 100 MHz and record the 100 
MHz display amplitude. 

e. Connect the grovnd lead from the Probe ground !ug 
to the Constant Amplitude Signal Generator chassis, and a 
specia! ground tip to !he -Input tip. Diicormect the 5 ns GR 
cable and the 50 0 termination from rhe Osdl!oscope Ver­
licol INPUT and connect lhem to the Probe + Input tip using 
the GR to BNC female adopter and GR to probe rip adapter. 
Reconnect the Amplifier Output connector to tho Osci!lcscope, 
via the 18 inch coaxial cab!e ond 50 0 BNC termination. 

f. Check Probe Amplifier Bandwidth ot each mVOLTS/ 
DIV position of the Amplifier using the fol!owing procedure: 

{ll Switch the Generator frequency to 50 kHz ONlY. 

(2) Adjust the Generator output for o 4 division dis­
play at the selecr<:d mVOlTS/DIV position. (The 10:1 
GR atrenuaror must be inserted betweert the generator 
and its 50 n terminoJ·ion to reduce the signal input for 
the 1. mVOLTS/DlV position.} 

{3) Svvitd; the Generator Frequency to 100 MHz. 

(4) Divide the display amplitude by the displo)' ornr;.li­
tude recorded in sl·ep d. The result should be 0] 
or more for 30% or less attenuation, indicating a 
bandwidth of !00 MHz or more. 

The calibration procedure has been completed. Disconnect 
lne equipment from the Amplifier and disconnect the Ampli­
fier's Power Supply unit from its power source. 

Replace the cover on the Amplifier unit 



Section 7 - P604G Probe and Amplifier 

REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

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

Changes lo Tektronix instruments are sometimes made to 
accommodate improved components as they become 8\<eilable. 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department it is therefore impor­
tant, when ordering parts. to include lhe following information in 
your order.· Part number. Instrument type or number, serial 
num~r. and modification number if appHcabie. 

!1 a part you have ordered has boon replaced with a new or 
improvea part. your local Tektronix. ! nc. Field Oil ice or represen·· 
lative will contact you concerning any change in part number. 

Change ;nto<matior\ l1 any, is located at the rear of this 

manual. 

liST OF ASSEMBLIES 

A list ot·assernblies can be lound at the't.;eginnlng olthe 
Electrical Parts Ust. The assemblies are listed in numerical order 
When the complete component number of a part is known, this list 
wm identify the ass<!mbly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. 1'he 
Cross Index provides codes, flames and addresses of manufa<> 
twers ot components listed !n the Electrical Parts List. 

ABBREVIATiONS 

Abbreviations cont\)rm to Amen can National Standard Y1.1 

COMPONENT NUMBER (column one of the 
Electrical Parts list) 

A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples ot this numbering method 
and typical expansions are iliustrated by the following: 

Example a. component number .-,..__ 
A23R1234 A23 R1234 

Assembly number_? ~ 
Read: Resistor 1234 ol Assembly 23 

Example b. cornponer>! nvnber 

A23A2Ri234 A23 A2 R12.34 

Assembly .~ Subassembly 

~ ,L__number 

Circu1l 
numoor 

Read: Resistor 1234 of Suba~~&eiTtbly 2 o! Assembly 23 

REV JUN 1966 

Only !he circuit nurntH~!' w!ll app;:.ar on the diagrams and 
circuit ooard illustrations. Each diagram and circuit board 
iHustratioo Is clearly mar~.ed with the assembly numoor. 
Assembly numbers are also marked on the mechanical exploctw 
views located in the Mechanical Parts Ust. The component 
number is obtained by adding the assembly number prefix to the 
circuit number 

The E!ectncal Parts L1st is divided end arranged by 
assemblies in numerical sequence {e.g., assembly Al with its 
subassemblies and parts, precedes assembly A2 with iis sub­
assemblies and par\s} 

Chassis-mounted parts nave no assembly number prefix 
and are located al the end of the Eieclrica.l Parts List. 

TEKTRONIX PART NO. {column two of the 
Electrical Parts list) 

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

SERIAL/MODEl NO. (columns three and four 
of the Electrical Parts list) 

Column three (3) indicates the serial number at which the 

part was first used Co! umn !our (4) mdicates the serial number al 
which I he p!!rt was removed. No serial number entered indicates 
part is good far ali serial numbers. 

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

in the Parts list an !:em Nam~ is separated lrom the 
description by a colon(:). Because of space limitations. an ltem 
Name may sometimes appear a.s incomplete. For tutther i!em 
Name identification. the U.S. Fooen1.i Cataloging r1andbook HS-1 
can be utilized where possio!e 

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

indicates tile code number of the actual manufacturer of the 
part. !Code to name and address cross reference canoe found 
>mll"ediatel'f after U'lis page,) 

MFR. PART NUMBER (column seven of the 
Electrical Parts list} 

7-1 



Replaceable Electrical Parts 
P6046 Probe and Amplifier 

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER 
Mfr. 
Code Manufacturer Mdress City,_ State, Zip Code 

002i3 NYTRONICS CO!oiPONENTS GROUP INC ORIU4GE ST DARLINGTON SC 29532 
SUBSIDIARY OF MYTROHICS INC 

131121 ALLEN-BR~OLEY CO 1201 SOUTH 2ND ST MIUMQUKEE MI 53204 
02114 AMPEREX ELECTRONIC CORP 5083 KINGS HI'IY SAUGERTIES NY 12477 

fERROXCOOE !H\1 
02660 Bl~KER RAMO CORP 2801 S 25TH AVE B~DVIEM !L 60153 

Alo!PHENO L NORTH AMER i Cll 0 IV 
1)2735 RCA CORP ROUTt 202 SOMERVILLE NJ OSS?S 

SOLID STATE 01\I!SlON 
0351J9 GENERAl ELECTRIC CO 1'1 GENESEE ST IWBURN NY 13021 

SEMI-CONDUCTOR PRODUCTS DEPT 
03614 BUSSMAN MFG O!V!SIGN OF MCGRAH lOS llMGELES CA 

ED!SOO CO 
038138 KOI PYROfiLM CORP 60 S JEFfERSON RO MHIPPANY NJ 07981 
04222 AVX CERnMICS DIY Of ~VX CORP 19TH AVE SOUTH MYRTL£ BE~CH SC 29577 

p 0 sox 867 
04713 MOT!li!OI..n INC 5005 £ MCDOWELL RD PHOENiX A1 95008 

S~ICONDUCTOR GROUP 
05397 UNION CORBIOE CORP MATF.RtnLS SYSTEMS i1901 MADISO~ AVE CLEVELAND OH 44101 

O!V 
07253 fliiRCHil.D CllWERil ANO INSTRUMENT CORP 464 FLUS ST MOUNTAIN VIEM CA 94042 

SEWICONOUCTOR DIY 
07716 TRW INC 2950 ~T PLEASANT AVE BURLINGTON In 52601 

T~ ElECTRONICS COMPONENTS 
T~ IRC FIXED RESISTORSIBURl!NGTON 

12697 CLAROST~i MFG CO INC LO"ER "ASHINGTON ST OOVfR til 03820 
'12954 MICIWSO!l CORP 8700 £ T!lOMt\S RO SCOTTSOAlE AZ 85252 

p IJ sox 1390 
'12969 UNITROOE ClJRJl f.SO PlE!tSI:liU ST WATERT~ MA 02172 
14193 Cill-R INC 1601 OLYMPIC BLVO 51\NTA MONICA Cil 00404 
wm lTT SEMiCONDUCTORS OlV MESt P~LM BEACH Fl 
14552 ~iCRO/S~ICONOUCTOR CORP 2830 S fAIRVI~ ST SANTA ~ CA 92704 
197'01 f4EPCO/ELEtTRA iNC P 0 BOX 760 N!NERAl ~EllS TX 76067 

A NORTH ~ERICAN PHILIPS CO 
22229 SOLlTRON DEVICES INC SSOS BALBOA A\JE SAN DIEGO CA 92123 

SB!iCONOOCTOR GIIOUP SAN DHl>O OPERS 
2il93i SPECIAlTY CONNECTOR CO INC 2620 ENORESS PLQCE GREENWOOD IN 46142 

P 0 BOX il 
27014 HATIOM~L SEMICOMOUCTOR CORP 2900 SEMICONDUCTOR DR 51\WTA CUIIUi tA 95051 
31433 UNHJN CARlH!lE CORP PO SOX 59213 GREENVIllE SC 29606 

ELECTRONICS OIV 
3.2997 BOURNS INC i200 tOLUMBIA AVE RIVERSIDE tA 92.507 

HHMPOT I.HI! 
51542 CENTRE ENGI~E.E!HNG INC 2620 E COllEGE AVE STATE COLlEGE PA 16801 
52763 STETTNER ElECTRONICS lMC 6135 AIRW~YS BLVD CHQTTANOOGA TN 37421 

PO !IDX 21947 
56299 SPRQGUE ElECTRIC CO 37 MARSHALL ST !tlORTH A!lllMS lolA 0124 7 
57008 ROmi CORP 16931 MILLIKEN fiVE HIVlNE Cll 92?13 
59~&0 nJSONIX INC 2155 M fORBES 8LVO TUCSON, ARIZONA 85705 
71400 MCGRIIIHTHSON CO 502 UIRTH CHY PUHII ST LOUIS MO 6317$ 

BUSSMANN ~fG OIV P 0 BOX 14450 
73138 BECKMAN INSTRUMENTS INC HEUPOT l:HV 2500 HARBOR BLVD fULlERTON CA 92634 
71!970 .JO~SO~ E f CO 299 10TH ~VE S ~ WASECA MN 56093 
76854 OAK S~lTCH SYSTEMS !~C 100 S MAIN sr Cl<YSHlL lAKE i l 60014 

SUB Of Olil( TECHI'IDUJflY INC 
00009 TO:TRONIX INC 4900 S W GRIFFITH OR BE~VE~TON OR 97077 

p 0 sox 500 
9'1537 OULE ELECTRONICS INC j) 0 80)( 6{)9 COLUMBUS HE 68601 
50545 ~IPPON ELECTRIC CO LTO TIJKYO JAPtm 
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PG046 Probe and Amplifier 

Tektronix S$riai/A$$!Eimbly No, Mfr. 
~~ Coroeoneot No , P!iirt No. f,iff!ctiV! 0§.22nt Nam! & Q!~Qrletiop ..... P.ode Mfr. P!!rt No. 

A1 670-t'l160-<l3 643? CIRCUIT 90 USSY:~!N 00009 67!Hl100-ll3 

~.'& Cl 28HlS?fHIO CAP,FXD,CER Ul:1.SPF,t/-Q,1PF,50UV 52763 2RUPLZ007 1PSOSC 
C10 28Hl67tl-utl CAP ,FXU,CER IH:UWF, +l-1.l.1PF,500V 52763 2R!JPlZ007 1POOBC 
C1111 295-{1111-00 CAP SET ,MtiTCHEO: (l) O.U1UF _14ATCHED 1t 80009 29fH.!111--00 

(C101 ANn Clfli Fl.!QNISHED AS ll ICATCHEU PAU!} 
C1!lS 283-1)158-{16 CAP,FXD,CER Ol:1PF,+/-0.1Pf,50V 51842 1f)(Hl50-NP0-1098 

:·~ Ci!l7 ----- ____ ,.., (PART OF E.C. BUARC) 
C109 283-Q15fHlO cnP,FXD,CER Dl:1PF,+I-Q.1PF,50V 515~2 100-1!50-MP0-1098 

Ci13 28Hl157-0!l CAP ,flll,C£1< Ill :7Pf ,54,50\i 05397 C315C71l91J5G5CA 
C122 283-ll185-00 6934 CAP,fXD,tER DI:2.5PF,0.5t,501i 51642 100-o50-MP0-259B 
C131 2133-()154-00 C~P,FXD,CER Dl:22Pf,51,50~ 01+222 SR1Sil220J!IA 
C144 283-il159-00 6811 ttl~\ FXll ,CER I'll: 18PF ,51,5011 04222 Sl<155l!100JI:Ul 
cw~ 2133-015f.Hl0 6812 CAP,FXO,CER Ol:12Pf,51,100V 05397 C315C120J1G5CA 
C149 213!3-0156-oo 6901 C!IP,FXO,CER 01:0.001 UF,+80-20%,200V 05397 C315C102l2R5Cil 
Ci49 2S:H}176-IIO 5902 CAP,FXO,CER Di:0.0022UF,za%,50V 04222 SlWJSC222WAA 

C150 2133-0156-oo 6001 ~P,FXO,CER Di:O.GG1 Uf,+B0-201,200V 0539? C315C10Zl2RSC!I 
C155 28H}12:HIO CIIP,VAR,CE!l D!:5--25PF,100V 5i55(l 518-llOOnS-25 

<F:~""9> C159 283-0156-00 CAP,FXtl,CER 01:0.001 UF,+80-201,200V 0539? C315C102l2R5CA 
t161 283-1)156-oo OIP,FXIJ,CER lH:0.001 1Jf,+BO-lllt,200V 05397 015C1\l2l2R5CI\ 
C157 283-()156-oo CAP,FXD,CER OI:O.OQ1 Uf,+eG-20%,200V 0539? t315C102l2R5CA 
C2U1 295-0111-()0 CaP SET,~if~EO:(l) 0.01Uf,MATf.HED 1% 00009 295-0111-tlO 

~ 
{C1C1 AND C201 FURHISHEO US A MATCHED PAiR) 

C206 283-0158-00 tAP,FXD,Ct~ Ol:1PF,+I-0.1PF,SOV 51542 10(Hl50-MPI:H09S 
C209 281-01211-00 6811 CQP,VAR,PiftSTIC:G.4-2.0PF,400V 00009 281-0124-tlO 
C2il9 281-\l'laB-UO 6812 C~P,VAR,PLASTIC:0.4-1.2Pf,60GV 749?0 27HlOO'H)07 

~ t222 283-()156-00 CAP ,FliD,CER lli :O.Q01 UF ;+-00-20%,200\1 05397 C315C102l2J!5Cil 
,t;245 ----- ----- (PART OF f.C. BOARO) 
CZ48 283-ll100-ll0 CAP,FXO,CER DI:1.SPF,+/-0.1Pf,5GV 51642 1!.l00SOIIIP0159S 

(IIDOB.l IF NECESSAR'I') 

~¥~~ CZS'! 283-1)156-oo CllP,FXD,CER !H:!l.001 UF.+80-20Z,Zl.lOV 05397 C315C102l2R5Cil 
C302 290-1)393-()0 C~P,FXD,ELCTLT:110Uf,10l,75V 5S289 1flS\J117X9075W2 
C303 29tHl393-()0 CAP,fXO,ElCili:110UF,10~,?5V 5628S 10!!!li17X90?51'12 
007 283-6000-00 CAP,FXO,CER OI:0.001Uf,+100-Gt,SOOV 596&1 831-610-'f500102P 

:?i.;'f.¥ C322 290 -024tHlO tAP,fX[),£lCTLl:3.3Uf,10l,15V 12954 03R3E£11~1 
C324 29l:Hl32Nit:l CAP ,FXD,Elf.iLT:Il.56UF ,20%, 100V 05397 H10A56~100CIS 

C325 290-0392-GO C~P ,fXD,ELC1lT:3.6Uf, 101, 125V 56289 10903S5X9125CZ 
CBZ 290-13394-00 CAP,FXO,ElCilT:160UF,1ot,50V 56289 109Di57X9050M2 

';','&~ t333 29ll-tl272-Q{l CAP,fXD,£lCTLT:47UF,20l,50V 56.289 1090475X005l:lF2 
C342 29{1-()246-\10 UW ,fXD,ElCTli:3.:!UF, 101,1511 12954 !BR3EtH5K1 
C344 283-{1047-!ID CAP ,FXD,CER !H :276PF .fl"X,50GV 59560 0031604l5FG271J 
C34S 29!Hl391-® CAP,FXO,ELCTLT:15Uf,10I,30V 56289 1090156X9030C2 

~~ 

C400 283-0000-00 CCIP, FXO,CER Oi :~.001UF ,+'100-01,500V S96SO S3Hi10-Y5001t12P 
C420 281-0517-00 C~P,fXO,CER Dl:15Pf,104,20CV 52763 2ROPU007 1SPOKC 
(425 2.83-()057-oo 6&28 CAP, FXll ,tER !H :0 .OU1UF,1Gl )!OOV 59660 835-515-YSE0102K 
C429 2.81-0123-utl CnP,VCIR,tER OI:5-25Pf,100V 59660 51iHJ(l0t\5-25 

;;;;:;---.::'l, 

(C429C OOlY) 
C~29 2!3'Hl618-00 613213 CnP ,FXO,CER ill :4 .?PF, +/-·0,5PF ,500V 52163 ZROPlZ007 4Pi'OOC 

{C4291l ~t'!') 
(;445 283-QOOf.H}U CAP,fXO,CER Oi:0.001UF,+100-ct,SOOV 59650 fl3Hi10-Y5ll011l2P 

~· 
1:453 261-0615-0!.J CliP ,fXO,C£1! lH :3 .SPf, +f-0,5PF ,200\f 52763 21IDPlWOi' '3~DC 
C454 28Hl123-00 CAP,VAR,C£1! OI:5-25PF,100V 59660 SH'HI00~-25 

(CII&IA fml '0 
C454 28Hl557-00 6905 CAP,FXO,CER DI:13PF,Zt,500¥ 52753 !UlPt 1301iCOG 

fjft-rf.('> 

( C45111l OKl '() 
C4511 2B1-1l61!HJO 5006 CAP ,FXIl,CER !H :3,9PF, +/-0.5Pf ,200V 52783 lR!JPLlOOi' 3P900C 

(C454C: OML'!J 
281-!l123-()(l OiP ,\IAR,CE!{ !H :5-25Pf, 100V 59650 518-{)0005-25 

~ {C4540 OOl'f) 
C45£ 283·-QG00-00 C~P,FXD,CER DI:0.001UF,+1GG-Ol,500V 59650 831-&1G-Y5U0102P 
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Tektronix serial/Assembly No. Mfr. 
Comoonent No. Part Nq. ~ffective Dsoont Name & De:scri12ti<'?!L._ Code Mfr, pa.(t No. 

C45£l 2'8Hl1Z3-QO CAP,VAR,CER OI:5-25PF,100V 59660 519-IJOOii5-25 
C459 28H.l653-tl0 7339 CnP,FXO,CER OI:3.3PF,4t,200V 52763 2RDPLZ007 3P30FC 
C4lB 283-0000-00 CAP ,FX!l ,CEJ! iH :O.OO'IUF, +101HJt,50!lV 59650 831-610-Y5U0102P 
C472 281-{)610-00 6829 CAP,FXD,CER OI:2.2PF,+/-0.1PF,500V 52763 ZROPL£007 2P2GBC 
C473 283-00!iO-oO CAP ,FXO ,CER !U :0.001UF, +'100-01,500\1 59660 931-610-YSL~10l? 

C479 281-0tH0-00 CAP,FXO,CER Ol:2.2PF,+/-G.1Pf,500V 52753 2RDPLZ007 2P208C 

C499 2SHI55?-0il CAP,FXO,CER 0!:13Pf,2l,500V 52763 RIJPL130GCOO 
C491 283-Q010-00 CAP,FXD,CER Oi:0.05Uf,+S0-20t,50V 011.222 SR305E503ZM 
C494 290-0213-ClO CAP ,Fl<O ,ELCTU::6SUF, 10I,60V 56289 1090686X9060T2 
C497 283-0026-00 CAP,FXO,CER DI:0.2UF,+80-20l,25V 31433 C330C20~1l5Ci\ 
C499 283-01.'!2tHlO CliP ,FX!l ,CER 01 :£l.2UF, +80-20%,25V 31433 C330f2041l15R5CA 
C5C2 283-0000-00 CAP ,FXD ,CER IH :(L001UF, t100-0I,500\I 59'660 63Hi10-·Y5UIH02P 

C521 2Si-0122Hl0 CAP,VAR,CER OI:5~25Pf,100V 59650 51!HlOOA5-25 
C534 281-05ZB-OO CAP,FXO,Cf~ Oi:B2Pf,ti-S.2PF,500Y 59860 30HlOOUZM\JS2Q!( 
t55S 283-0000-00 CllP ,FXO ,CER 0! :0.001UF, +100-01,50011 59660 83 HHO--'f500102P 
0143 152-0141-02 S~ICONO OVC,OI:SM,Si,30V,150MA,30V 03508 OA2527 (1N4152) 
0243 152-014Hl2 SEMICOHD OVC,O!:SH,SI,30V,150MA,30V 03509 OA2527 t 1N4152:) 
0302 152-ll'107-00 SEMICONO OVC,OI:RECT,SI,400 V,400MA,A1 12969 "6727" 

0322 152-012?-00 S~ICONO OVC ,0!: ZEN .SI ,? .SV ,51 ,0.4W ,OG-7 14433 25347 ('IN958B) 
o:m 152-014Hl2 SEMICONO OVC,01:S",SI,30V,150M~.30V 03508 DA2527 (1!>14152) 
0332 152-0107-00 SOHCONO DVC,Ol :.RECI ,Sl ,400 \1,400MA,A1 12969 "6727" 
03!12 152-0127-00 SEMICOND OVC,OI:ZEN,S!,7.5V,5t,0.4",00-7 14433 l5347 (1N9*M) 
0405 152··014Hl2 S~ICOND OVC,Ol:SW,Sl,30V,150NA,30V 03508 01\2527 {1N4152} 
!Jli45 i 52-ll055-00 6728 SEMICOND DVC,OI:lEN,SJ,11V,54,0.4W,00-7 14433 l5407 

01192 152-024Hl0 SEMICOND DYC,OI:ZEN,SI,33V,5l,0.~,00-7 14552 1lii973B 
1)499 152-0309-00 SEMICONO OVC,fli:lEN,SI,6.ZV,54,1W,~31A 04713 SZi4310{1N382lll'l) 
0505 152-0141-02 SEM!COND OVC,IH:S1'4,SI,31.JV,150MA,30V 03508 01'.12527 ( '11+1$152) 
mm 152-0141-02 Sa.tlCONil OVC,D1:S!E,SI,30V,15GMI\,30V 03508 DA2527 (1N41S2: 
F301 159-0020-00 FUSE,CARTR!OGE:8AG,0.25A,250V,0.1StC 7'1400 A!.iX 1/14 
F301 159-0052-00 PJSE,CA~TRIOGE:3AG,0.125A,250V,0.1SEC 03814 1.\GC-Ol-M:l 

J150 136-00S!Hll:i CONN,RCPT,ELEC:TYPE MS,9 CONT,fEMALE 0:2660 16!H6 
J48S UH.l352-01 CDNN,R'CPT ,ElEC:fmC,Fa!ALE 24931 2iM{11!'H 
L4E-5 276-052lHiO 7813 SHU! BEAD, ELO:: fElU~IlMlC 02114 5fHJ590-6St/3B 
l45? 276-0528-0() 6829 SHLD BEAD ,ElEK:F'Elii?AMIC 02114 5S-0590-65ti:Jil 
0113 153-0559-00 SEMICONO OVC SE:~TCHED PAIR 00009 153-055iH.JO 

(Q113 & 0213 PJRHISHEO AS A MATCHED P~iR) 
0123 15i-1il1i'-OO 7948 TRANSISTOR: FE1 ,tHHAN ,SI, 27229 F1333 
Q'l23 151-1017-01 7949 TRANSISTOR:FE,St,N-CHANWEL 04713 MMT3823 

Q124 i51-01&Hl0 TlltiNSISTOR:PNP ,SI, 'F0·-!!2 60009 15HJ1BlHlO 
CH4 ·15Hl557-00 0011 TRANSISTOR:SELECTED 80009 153-055?-00 
QU¢ 153-0565-00 S8i2 SOoliCONO llVC SE:~TCHEU PlliR aooos 153-0565··00 

(Q134 & Q234 FURNISHED AS A MATCHED PAIR) 
01~3 151-0206-00 TRANSISTOR:NPM,S!,U25 50545 2SC200il 
0154 153-0554-00 stm SEMICONO OVC SE:MATCHED PAIR 60009 153-0554-00 

(Q254 & Q154 FURNISHED AS A MATCHED PAIR) 
Q154 153-056iHID 6812 SENICONO OVC SE:MTCHO PAIR 80009 153-0566-00 

(Q254 & Q154 FURNISHED AS A ~ATCHEU ?AIR} 

Q16t 15HJ221Hl0 TRnNS!STOR:PNP,SI,T0-92 80009 15HJ220-{)0 
0213 153-0559-00 SEWICOND OVC SE:NATCHED PAIR 80009 150:HJ55S<-QC 

(Ql13 & tl113 f'URMISHf.O AS ll i<IIHCHED PAIR) 
Q224 153-0557-00 9513 TR~SISTOR:SELECT£0 80009 153-055?-0ll 
0224 151-tl19!H!O 8514 TRANSISTOR:MPN,Sl,T0-92 00009 151-019!Hl0 
11234 153-ll557-00 5811 TRANSISTDR:SELECTED 80009 153-0557-00 
Q231! 153-{}565-00 6912 SEMICOND OVC SE:MATCHED PAIR 00009 153-0565-00 

(Q234 & Q1l4 fURNISHED AS A MATCHED PAIR) 

0243 15Hl206-00 TR~SISTOR:NPN,SI,U26 50545 2SC200A 
(!254 ,5;H:l55!t-OO 6811 SEMICONO OVC SE:MATCHEO PAIR 80009 ~5;:Hl554-GO 

(0254 & Q154 FURNISHED AS A ~ATCHEU P~IR} 
\1254 153-.fJSSIHlO 6!:112 SEMICOND OVC SE:MTCHO PAIR 00009 153··0566-QO 

{0254 & Q154 FURNiSHED AS A MATCHED P~IR) 
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Reptaceaole Electrical Parts 
P6046 Probe and Amplifier 

'"'"' 

Tektronix Serial/ Assembly No, Mfr. 
ft~ 

pom~n~ot No. Part NQ, fiffei(tjve Q!!£Ont ____ f'::!.tm~ & Oewrie:t!!;m_ C2!;!~ Mfr. Part N2, 
Q284 1514122\HlO TRANSlSTOR~PNP,SI,TU-92 80009 1514122ti-OO 
1)304 151-il2:21HID ~ISTOR:PMP,Sl,I0-105 07253 S21862 
fJ314 151-0181Hl0 TRt\MSISiOR:PHP ,St ,T0-·92 80009 15H3188-00 - (1317 151-ll19CHlO 7144 7816 TRANSISTGR:~PM,SI,T0-92 80009 15Hl19£Hl0 
l.i31i' 15'HJ190-02 ?817 TRAKSISiOR:MPN,SI,2N3904 F~ItY,T0-92 04713 SPS3319 (21~3904) 
Q32~ 15HJ192-0C TRQNSISTOR:SElECTED 047U SPSS001 

U327 151-!J2104l0 TRANSISTOR:NPN,Sl, T0--66 tl2735 39626 
Q343 151-{)192-oo TRQNSISTOR;SElECTSD 04713 SPS8601 
0344 151-1)192-0U TRANSISTOR:SELECTED 04713 SPS.0001 
Q345 15'Hl192-GO 7144 TRANStSTOR:SELECTED 0471l SPS8801 
l.lSii7 151-0148-0U TR!\HSIST!lR :NPM .. S l, T0-66 02735 ZW42311l 

:G-...~ 
0413 15Hl199-oo TRANSISTOR:Pl'W ,Sl, T!H!Z 2:7014 Si65057 

Q424 151-{}192-l'lO TRANSISTOR:SELEtTEO 1'.1471:3 SPS8001 
Qihl3 151-G19fH:lO TR~iSTOR:SELECTED 04713 SPS8602-1 
t\454 15'Hl202-00 TRQNSISTOR:PNP,Si,T0-72 (14713 SS2025 

F 01463 't5Hii98-00 TR~iSTOR:SELECTEO 04713 SP$8001-1 
{11!73 151-0221-tlO TRANSiSTOR:PNP,St,TO-S2 aoous 15Hi221-110 
!)It!$? 15141192-00 H.!ANS tSTOJl~SEU::nm 04713 SPSSSOi 

~ 
1;1513 151-tii9!HJU TRAMSlSlQR;PNP,Si,T0-92 27014 ST6505? 
0524 15Hl192-00 TRANStSTBR:SElfCTED 04?13 SPSSOO! 
\)534 151-019(Hl0 T!W<ISIST!.IR:NP'l'UH ;ro-92 00609 151-{)190-00 
\1543 ·15Hl198-00 TRANS!STOR:SElf.CTED ()~713 SPS8802-1 
Q554 151~02:02-01) iRANSISfGR:PMP,S!,i0-?2 047'!3 SS20l5 
R102 325-um-oo RES ,FXO, H!.M:S85( OHM, 11,0.05!'1, TC:::TO ,MET 00009 325-0ll2!H10 

Ri05 3 ~ 'HJ614 -t!O RES,VAR,H~:TRMR,30K OHM,O.SK 32997 3329!H.5!H03 
R1ll6 317-G39'Hl0 RES,FXD,C~SN:390 OHM,5t,0.12~ 0'1121 61B915 

~ R109 317-0102-00 I.U~:S, flt!J ,CMPSN: 1K OHM,SI,01251'1 01121 881025 
1(·!13 317-0301-00 I(ES,Flr:D,CMPS~:lOO OHM,5t,0.125i'a 01121 1!83015 
R1il! 317-13271-GO RES,FXO,CMPSH:270 OHM,5%,G.125W 01,Z'l llB2715 
~·115 307 -{)127-\}1 RES,TH~t:1K G~,i0l 14193 1013 

~ Rl'!i' 3Z5-rnl2S-OO RES,FXO,fiLM:3.16K OHM,1t,O,OSW,1C~T9 03800 ?ME50E31000f 
iHZO 31Hi609-00 RE5/JilR)IIO~:TRMR,2K OHlii,!LSW 3295? 332SH-L58-2'02 
R121 317-0104··00 Rts,FXO,CMPSN:100K OMM,5l,0.1l5H 01121 881045 
R122 317-0Sl:HKJ RES,fXO,CMPSN:82K OH~,St,0.12~~ 01121 SBS235 

~ R124 317-{1274-00 RES,fl(!J,CWPSN:27ilK OHM,5l,0.125i'i 01121 9132745 
R125 31Hi661Hl0 R\:5, VAR ,~: TIOO( ,200K OHI(O.~ 32997 33ZS!H . .5S-2011 

1<'131 311-{1270-00 fiS11 Rfli, FXO, CWPSN~£7 Oi!M ,5t )lc 125!'! l111Z1 BB2?05 
R131 317-6390-0G 6812 l!fS ,FXD ,CMPSt-4:39 0~,51,fl.1zt"~ 01121 B83005 

'-;,.~ R14i 317-ll1B1HJO RES,FXD,CMPSN:iBK 0~,5l,U.i25W 0112"1 rul1B35 
R142 317-0523-00 RES, FXO, {J!IPSN: 62K OHio!, S! ,0. t25M 01121 8!!5235 
~Wi. 317 -Glt 3lH.ID RES,FXO,CIWSN:~S 0!-114.5t.,0.115i'i 01121 881!305 
R148 325-0025-00 RES,F~O,fitM:190 OHM,i%,0.05~,Tc~rs.~tr 91637 CMF50-CiSOR\Jf 

~~ 

1<14?' 325-G02S-oo 6834 RES,FXI:l,FlU;i; 80009 325-0028-00 
R1•!i' 325-0041-00 6835 R£5 ,FXI:l,F!tM: 19.75 OKI!i,'!l,G.O~ ;n:::Tz 91637 CMF50019R75f 
R154 317--{]331'Hl0 Ri:."S,fXD.(JIPSN:33 0Hi.\_,5t)L12Si'i 0'1121 893305 
Ri55 311··0622-0Q QES,VAR,N~:TRMR,100 OMM.O.S~ 32997 3329H-l58-101 

~ R'\57 325-mrn-oo IU::S,!-1(!),FH.)I:l.SK OWil, 1'1.}L05f!JT;;:TU,MIT s·um IJIF5GF2SOOO f 
R15B 31?--0242-00 RES,fXO,C~:Z.4K ~~.54,0.125" 01121 882425 

R159 317-02!12-00 R~),fXO,C~?SN:2.~K 0~,5t,0.125fl 0~121 tl82~25 
~i'< R161 317-0201-(!0 RES,FXO ,Ci~PSN:200 Oli!,5:~JJ.17.~ 01121 &82015 

1<164 32~HJ027 -00 ~ES,t~O,FtlM:93 ~,1I,O.SW,TC~T9,MET~L 91537 C~HillC93ROOF 
R167 317-0101··00 RES,fXO,CMPSN:iOO OHM,5I,G.12~ 01121 881015 
R168 31?-0512-00 RES,FX£l,CMPSN:5, -'\K !JHM,5t,0.12.."1 111121 885125 
R1&\l 317-1)153-00 RES,fXO,C~PS~:15l 0~,57..0.125" ll11l1 31!1535 

R20Z 325-tl029-00 RE5,fXO,fiLM:985K OHM,11,0.~,TC=TO,~fT 800C9 325-0029-00 
R2:06 317-ll39HK! ~f.S,fXD,C~PSM:390 0~.5%.0.12~ 01121 883915 
R209 311-0609-00 RES,V~,NO~";TRMR,2K GHM,O.~ 329S7 :n2911-·LSS-2112 

:{"~ 11217 325-0025-00 ~ES,fXO,FlLM:3.16K ffHM,1l,O.O~,TC~T9 03368 PME5081601Jf 
ll221 31?-~&22-00 RES,FXil,C!<iPSN:6.21C Oli!)il,0.12~ 01121 1386225 
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Replaetoable Eled:rlcal Parts 
?6046 Probe and Amplifier 

Tektronix Serial/ Assembly No. Mfr. 
Cflrnes!nent No .. part No. Effectwe QS9<)flt Name & Oescri[!ti<>n Code Mfr, Part No. 

R222 317-3622-00 llES,fXD,CMPSW:S.ZK OHM,SI,O. 125M 01121 866225 
R224 300-0462-00 RES,FXO,"":Z.4K OHM,1I,G.SH 00213 500S·-2R400F 
R2:>i ll17-U270-00 6tH1 RES,FXD,CMPSN:27 OHM,SX,0.125W 01121 882705 
RZ3i 317-3390-00 6812 RES,FXO,CMPSN:39 OHM,5t,0.125H 01\:21 883905 
R234 325-0(}30··00 RES,fXO,f!lM:150K GHM,1t,0.05H,TC~TO,MET 19701 5023R01501<0F 
~235 31Hi660-00 RES,VAR,NO~K:TRMR,200K OHM,O.SK 32997 33291H.58-204 

1<236 31?-osa:HIO RES,FXO,CMPSN:SSK OHM,S1,0.1251'! 01121 886835 
R241 317-01SHlO RES,FXO,CMPSN:18K OHM,S1,0.1251'! 01121 BB1835 
1<242 317-0623-00 AES,FXD,CMPSN:62K OHM,st,0.125K 01121 BBS235 
R246 325-0028-00 RES,FXO,f!lN:180 OHM,1%,0.05W,TC=T9,MET 91537 Olf5!l-C180ROF 
RZ4i' 325-00Zfl-00 8834 RES ,FX!l,Ft lN: B0009 325-0028-GO 
R24? 325-0041-00 6835 RES,FXO,FilM:19.75 OHM,1%,0.05H,TC=T2 91637 OIF50019R75F 

R257 325-01331-00 RES,FXO,FILM:2.5K OHM,11,0.05H,TC~TO,M~f 91637 CMF50F'Z5000F 
1<251 317-0201-00 RES,FXI'l,OIPSN:2ll0 OHM,5%,0.125K 01121 882015 
R264 325-0027-l:lO RES,FXO,FllM:93 OHM,1%,0.5W,TC=T9,METAl 91637 CMF50C93ROOF 
IH02 315-0104-GO RES,FXD,FILM:100K OHM,S1,0.2~ 57668 NTR25J-E100K 
R303 315-0104-00 RES, FXO, Fl U4: 100!< OHM, 5X,0.25M 57668 NTR25J-E100K 
R304 315-06131-00 RES,FXD,FllM:6SO OHM,5l,0.25H 57568 NTR25J-E6SOE 

R3tl5 31iH:l100-00 '?144 RES,FXD,CMPSN:10 OHM,101,0.251'! 01121 CB1001 
R300 32H.l300-00 RES,FXD,FIU4:88.i'K OHW,1I,0.125M,TC=TO 07716 CEAOSS701F 
11307 321-()293-00 RES,FXO,fiU4:11.0K OHM,11,0.125K,iC=TO 0?716 CEA£11'1001 f 
R308 315-0'103-00 Rts,FXO,FILM:10K OHM,Sl,O.ZSM 19701 5043CX10KOOJ 
1<309 315-0433-00 RES,FXD,FIU4:43K OHM,5%,0.25M 19701 5043CX43KOOJ 
rmo 315-0205-00 7144 RES,tl<O,FILM:2M OHM,5l,0.25W 01121 te2055 

R316 316-0102··00 71411 RES,FXD,CNPSN:1K OHN,101,0.25K 01121 C91021 
R31? 31fHJ332-00 ?144 RES,FXD,CMPSN:3.3K OHM,10%,025M 01121 te3321 
R318 31tHl102-00 7144 RES,FXO,C~PSN:1K OHM,101,0.25H 01121 CB1021 
R319 307-0107-00 7144 RES,FXD,CMPSN:5.6 OHM,5I,0.25M 01121 CB56G5 
~:m 315-0823-00 RES,FXO,FILW:B2K OHM,5I,0.25W 57668 NTI!25J-ESlK 
R323 311Hl102-0tl 71411 RES,FXO,CMPSN:1K OHM,101,0.25W 01121 CB1021 

R324 321-!'.1634-00 RES,FXO,FllM:84.65K OHM,0.25I,0.125K,TC=T2 19701 5033RCMK65C 
R325 :m-0635-oo RES,VAR.~:TRMR,1K OHM,O.SM 32997 3:329H-G41H02 
11326 321-0274-00 RES,FXD,F!lM:S.9SK OHM,11,0.125K,TC=TO 19701 5043ElJ6KSSOF 
11344 315-010HJO RfS,fXD,FtlM:10K OHM,5%,0.251'! 19701 5043CX10KIJOJ 
R345 31tH)102-00 7144 RES,fXO,CIWSN:1K OHM,10%.,0.251'! 01121 C81021 
R346 3'15-0203-00 71411 RES,fXO,FILM:20K OHN,SI,O.ZSK 57668 lffRZ5J-E lOK 

!'B4i' 321-0267-00 RES,fXD,FILM:5.90K OHM,11,0.125_,TC=TO 19701 5033Eil5K900F 
R348 31'1-0634-00 RES, VAR ,NONWI'I: TRMI< ,500 OHM ,0 .51'! 32997 3329H-L58-501 
R349 321-()229-00 RES,FXO,FllM:Z.37K OHM,1l,0.125K,TC=TO 19701 5043ffi2K37F 
R351J 31EHJ100-00 7144 RES,FXD,CMPSN:10 OHM,10t,0.251'1 01121 C61001 
il40!J 311-{!004-00 RES,VAR,NONKW:PNl,250K OHM,O.SK 12697 381-CM40258 
R401 321-0356-GO RES,FXO,FILW:49.9K OHM,1%,0.125",Tc~ro 19701 5033ED49K90F 

R405 317-G163-0U RES,FXD,CMPSN:1BK OHM,5t,U.125W 01121 881635 
R405 317-0202-00 RES,FXD,CMPSH:2K OHN,st,0.125K 01121 882025 
R412 31?-0111-00 RES,FXO,CMPSN:110 OHM,SI,0.125W 01121 BB1115 
1!413 ;117-0470-00 I!ES,FXO,CMPSH:47 OHM,5l,0.125K 01121 !:lS4705 
R414 317-{)510-00 RES,FXO,CMPSM:51 OHM,5%,0.125K 01121 !)85105 
1!415 311'-0512-00 RES,FXO,CNPSW:5.1K OHM,51,0.125 01121 1385125 

1!420 315-()911-00 RES,FXD,fllM:910 OHM,51,0.25K 57668 NTR25J-E91GE 
R422 317-3240-00 lU:S,FXD,CMPSN:24 OHM,51,0.125K 01121 882405 
1{423 317-0300-oo RfS,fXO,CNPSN:3U OHM,5%,0.125K 01121 983005 
~424 321-0115-00 RES,fXO,fiLM:154 OHM,1l,0.125M,TC=TO 19701 5043ElJ154ROF 
11425 315-0li?HlO 6811 RES,FXO,FILM:470 OHM,5l,0.25M 57668 NTR25J-E470E 
R425 32Hl183-00 6812 RES,FXD,FilM:7B7 OHM,1l,0.5W,TC=TO 19701 5053RD787ROF 

1(426 315-0331-1:10 6811 RES,FXO,fllM:330 OHM,5l,0.25W 57568 NTR25J-E330E 
R4213 31('-0273-00 RES,FXO,CMPSN:271< OHM,5l,0.125M 01121 002735 
f.l429 32HI143-!l0 RES,fXO,FILM:301 OHM,1%,0.125K,TC=TO 07716 CEM301ROF 

(ll:429A ONLY) 
R429 321-063fHJO RES,FXD,FILM:100 OHM,O.SX,0.125W,TC=T2 91637 CI4F551150100ROD 
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-
fieplaceab!e Electrical Parts 

1·~ 
f'fi046 Probe and Ampntler 

Tektronix Serial/ Assembly No, Mfr. 
!?$'-..., Pl!J12Qnent No. f'l§lrt No. f:iffective _ Otcon~ ___ N!me Ji..Daser~gn ________ ~Mfr. £~,_~ 

(1!4298 ONlY) 
1(429 31?-o82tl-f.IO RES,F~D,CMPSN:Sl QHM,5~,0.125H 0"!121 998205 

(R429C OHl Y) 
fA$"' R443 317-1Ji1Z1-GO RES,FXD,CMPSM:620 0~,5%,0.125W Oi'l21 896215 

i(44lt 317-{)470-00 6827 RES,FXO,CMPSN:47 0~,51,0.125W 01121 BB4705 
1(444 31?-0131-<lO 61328 RfS )~XO, Oi?SN; 130 OHM )'>t, 0. 125it 0!121 BB1315 
!<445 315-1)162..00 6927 RES,FXO,F!LM;1.6K OHM,Sld0.25M 19701 5043CX1K600J 

~~ 
R41t9 31?-!)220-()0 RES,fXD,CMPSN:2l 0~,51,0.12SW 0'!121 Bll7205 

AA5ti 31~-f.I64::H)(l R£S,V~R,NONWW:T~,50 OHW,O.~ 3299? 3329H-i.58-500 
1!451 317-{1270-00 RES,~<O,CNPSN:27 OHM,st,O.i25" .U1121 llS2?05 
1'?452 32i4J164-00 RES,FYD,FI~:499 0~,1%,0.12~,TC=TO 19701 5033EU49900F' 

:!':;f".~x R453 317-1)2?2-0G RES,FXD,CMPSN:2.7K ~.5l,D.125M 01121 882725 
R454 317-0201-oo RES,FXO,CMPSW:lOO OHM,5t,0.125M (}1121 SB2015 

(R454S ONLY) 
1!454 317-lJZltH)O RES,FXD,CMPSM:21 OHW,54,0.12fM 01121 882205 

fG"~ 
fR454C Otil'!) 

R454 31?4J910-lJO P.ES,FXO,CHPSM~91 0~,5t,0.125~ G1l21 689105 
(R454!l ONlY) 

R456 31?4J300-GO RfS,FXO,C~PSW:30 OHM,5l,0.12~ 01121 BB3005 
~ R457 32Hl127-oo RES,FXO ,FH.M:205 OON;t%,0. ·12~, n::::To 07716 CfJ.iD205RO f 

R458 317-!l20Hl0 RES, FX!J, CMPSN: 200 OHM/:)! )J. 125K 0112"1 8112015 
R!IS9 321-{)121Hl0 RES,FXD,FILM:llJO OHM, 14,0.1~. TC:::TO 19701 5033EI1200ROF 

( R4591l UMl i') 
R459 32i-{l751-{16 !U::S, FXO, F! LM:SO Oi*'I).L25'4 ,0.125i'f, n:::::TS 91537 Oif55116C50000C 

(R4598 ONLY} 
R46l 317-f.l332-oO RES,FXD,CMf~N:3.3K OHM,S%,0.12~ 01121 883325 

R456 317-()122-00 RES,FXO,CMPSN:1.£~ OHM,~4,0.12~ 01121 881225 
f,j#'f, lf4?1 317-0301-1)0 R£S,FXO,CNPSN:300 O~,o'%,0.115~ 0112'! 883015 

Q1173 315-{1270-00 5811 I!ES,FXI:J,FIUI:27 0H;I,5t)).2~ 19701 501!3ClQi'RGlll 
R473 315-{1430-00 6812 RES,FXO,FILM:4l 0~.54,0.25K 19701 5043CX.:t3ROOJ 
R4i'S 315-0242-00 RES, FXC, FlLW:2 .4K U!ti ,Sl,lL251'4 5?566 1-ITRZS.J-£021<4 

f~ 
111l79 317-0¢3!1-00 R£S,FXO,CMPSM:43 OHM,S%,0.12~ 1:11121 884305 

RttSO 311-fl&l?-00 l<E.S, VllR ,Nil~~: TRMR ;mK OM/oi JJ. 5W 73138 82··25-2 
R481 317-G392-GO RES,FXD,CM?SN:3.9K OHM,S%,0.12~ \!1121 883925 
Rii!H 317-0222-00 RES,FXO,CNPSN::z.:zr. OHM,Sl,0.12~ 01121 982225 

(Rf;# RIISS 317-fl27il-OU RES,th0,CMPSH:27 0~,54,0.1ZSK 01121 BB2705 
AAS2 315-{)470-00 IIES,FXO,Flllt:47 Ol-i!,5t,0.25tl 57600 NTR25J-H7ffi 
RII9J 321-0327-fl!.l RES,fXO,FiLM~24.9K OHM,1Z,0.12~,TC=TO 07716 CEIIDZ4901F 

,.~ 
1!494 32Hl32fHlO RES,FXO,Fl~:25.SK OHM,11,0.12~,TC=TO 19701 50i13Ell25K50f 
Rli95 315-0153-00 RES,FXD,F!LM:15K OHM,54,0.25K '19701 5043CX15KOOJ 
R5()1 315-0682-00 RES,FXO,FllM:S.8K OHM,~4,0.25W 57658 NTR25..1-E05KS 
R502 315-ll271-\l0 RES,txn,F1~:270 OHM,5t,0.2~ 51'668 NTR25J -E270E 
R513 317-f.I470-00 RES,FXO,CM~:4? OHI4,5t,0.12~ 01121 884705 

~~ R5111 lrt'·.U510-QO RES,FXO,CNPSN:51 tlHtoi,5t,0.1251'1 01121 395105 

R515 317'-0512-00 RES,FXO,CMPSN:5.1K 0~,5%,0.125 01121 S85125 
t!SZ2 317 -{)2110-00 RES,FXO,,CMPSN:21! OHM,Sl,0.125!'1 011:21 BB2405 

~ 
R523 3iNl30(Hlf.l RES,fXil,CMPSN:311 OHI1!,5t,0.125!'( 01121 BS3005 
R524 321-0115-00 RES,FXO,FH.M:154 OHM, 1'4Jl.1'25ft,"H::o::TO 19701 5043El:l15400F 
!<53'! 321-06Ji1-{10 RES,FXD,fl~:1.SK GHM,1%,0.12~,rc~To 91637 MFF1B"\I:iG10000f 
R532 32Hl2fJ1-00 RES,FXD,F!U!: 1.211( O!lM, 1l,0.125!4, TC=TO 19701 50143ED1K210F 

('>-~ £<534 32Hl3UO-QO RES,FXO,F!U!:13.UK OHM,11,0.12SH,TC=TO 07716 C£00'!30!.hf 
R536 321-01.22-00 RES, FXlJ _r:r U!: ·1az OHM, 11.)). "1251'1, TC:::TO 1970i 50~3Eil182ROF 
R-543 :n7-062Hl0 RES,FXO,CMPS~:620 OMM,54,0.12~ 0"1121 H!:lt\215 
R544 317-0117()-l}Q 6827 RES,fXI:l,CMPSt.l:lt? OHM,5I,0.125K 01121 BBII?05 

~--:: 
ll544 3174.!13Hl0 SB2S RES,FXO,CMPSN:1JO OHM,51,0.125~ 01121 98'1315 
R549 317-0220-00 RES,FXD,CMPSN:22 OHM,St,U.12~ OU£~1 S!l2205 

R550 311·1222-00 RES,VAR).tt:l!OO'i;fRI<!R, 100 O!tl,t:L~ 32997 33S6F-T04-101 
R551 317-030\Hl\l R.£5 , FXIJ , CMPSN: 3\J 0~ )il., 0 . 12!ltl 01121 8830()5 

t'~ R552 321-{1164-00 RES ,FXO,Fiu.l:4&9 0!~.11,0" 125K, K::IO 11$701 5!l33Eil499ROF 
R554 315-{130H!O RES,FXD,FILM:300 O~,St,0.2~ 57500 NTR25J-8QOE 
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Replaceable Electrical Parts 
PS046 Probe and Amplifier 

Qomwnent No~ 

R555 
R556 
1<557 
R558 
R559 

R559 

91101 
SM450 
SJI450 
T301 

7-8 

Tektronix Serial/Assembly No. 
Part No. _Effective Dscont 

311-1223-00 
31?-0300-llO 
32Hli2i'-ll0 
321-0116-00 
317-Cl20"Hl0 

!11?-0510-00 

----- -----
262-0823-00 
26fHJ923 -00 
1l0-ll543-00 

Name & Ot!scriQ!ion 

IU::S, V~R ,NO'"':TR!o!R ,250 OHM ,0. 51!1 
Rl:S,FXO,CMPSN:30 OHM,Sl,0.1~ 
RES,f~O.F!LN:205 OHM,11,0.125K,TC~TO 
RES,FXD,FILM:i58 OHM,11,0.125W,TC=TO 
RES, FXO , CMPSN: 200 OHM, 54,0. 1251'! 
(R55SII ONLY) 
RES,FXO,CMPSN:51 OHM,5l,O.i25H 
(RS59B ONLY) 

(SEE RMPL FOR REPLACEMENT PnRTS) 
SWiTCH,WIREO:WVOLTSIOlV 
SWITCH,ROTQRY:POWER & n~PL 
Xfl.IR, PI'IR, STP!JN: 

Mfr. 
Code 
32997 
01121 
on1s 
07716 
01"121 

01121 

80009 
i'6S54 
80009 

Mfr. Part No , 

33SSF-TOll-251 
883005 
CEA0205ROF 
CEii015BROf 
BB2015 

SB5105 

262-'0823-00 
5-34741-411 
12CH)5113-00 
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Section 8 - P6046 Probe and Amplifier 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are :wai!abie !rom or through your !ocal 
Tektronix, Inc. Field Ot!ice or nmresemtative. 

Changes to Telnronix instruments are sometirr:es made to 
accommodate 1mprovect components as they become avaiiab!e, 
and to give you the beru'lflt of the latest circuit !mprovements 
developed in our engineering depatimenL i! is therefore 
:mportant, when mder!ng parts, to include l1'1e following 
information in your order: Part number, instrument type or 
numoer. serial number. and modification number if applicable 

H a part you have ordered has been replaced with a r:ew or 
improved part your loca! Tektronix. Inc. F•eld Office or 
repfesentattve wt!l cc.ntact you cor.cGrning any change in part 
n:;rnber 

Change m,lorrtraHcn. H '"'Y· is located at tt1e rear of this 
manuaL 

ITEM NAME 

in the Pans Ust an Item Name is separated from the 
description by a colon (:J. 8ecaOJse of space limitations. an Item 
Name may som<:<hmes appear as incomplete. For further Item 
Name iti(,n!ilication, the U.S Federal Catalog<ng Handbook H6·1 
call he 'Jtilized where ooss!ble. 

FIGURE AND &NOEX NUMBERS 

!!ems in !his section are referenced by figure and index 
numt:ers to the illustrations 

INDENTATION SYSTEM 

This mechamcal parts Hst is indented to indicate item 
relationships Following is an exarnple of ihe indentation system 
uc•ed in the description column. 

I 2 3 4 5 Name & Description 

Assembly and!or Component 
Attaching parts for Assembl~' and for Componem 

•••• ENO ATTACHING PARTS "" 

DeUJil Pari of AssemMy and/or Component 
Attaching parts for Derail Part 

.... END ATTACHING PARTS •••• 

Parts of Detail Pari 
Attaching parts for Paris ot DetaJ/ Pari 

'""END ATTACHING PARTS···· 

Attaching Parts always appear in the same indentation as 
the 1tem it mounts. while the detail parts are indented to the right. 
Indented •t<~ms are pan of, and included with. the next higher 
indentation. 

Attaching parts must b& purchaaed s~arately, unless otherwise 
specified. 

ABBREVIATIONS 
INCH E~CTRN ELEGT<K>N :N INCH SE SlNGLf f:ND 
!\lUMBER SIZE flf'C ELCCT;q~CAL !NCAND INCA,NO!'SCENT SECT i'ECT!ON 

AC1.R ACTUATOR ELCTLT ELECTROL YTiG INSUL INSULA 'TOR SEMIC0"<0 SEMICONDUCTOR 
AOP'H ADAPTER ELEI-.1 ELEMENT iNTl I~TERNAL SrlLD SHI(LD 
Al~GN AUGNME.NT £PL ELECTRtCAL PABTS UST LPHLOR LAMP~>10LDER SHLOR SHOULDERED 
AL ALU!'vHNUM EOPT EQUIPMENT MAC!; MACHINE sK~ SOCKET 
ASS EM AS.SE~~~BLEO EXT EXTERNAL MECH MECHANICAL SL SLIDE 
ASSY ASSEMBLY <IL FILUSTE~ HEAO MTG MOUNTING SLFLKC SELF-LOCKING 
ATT2N ATTENUATOR FUSX FLEXiBLE Nl" NiPPc.E SlVG SLEEV!NG 
A\iVG AMERICAN WIRE GAGE FL .. FLAT HEAD NON WIRE NOT WlflF. WOUND SP'R SPRING 
8D BOARD CLT!'\ FILTER OBD ORDER 8'>' DESCRiPTION so SCJUARE 
G~KT \;RACKET <R FRAME C·' ~RONT 00 OUTSIDE OtAMETER ssr STAINLESS STEEL 
t3RS BRAf·S FSTNR FASTENER OVH OVAl HEAG STt ST[EL 
RRZ i-JHONZE q FOOT PH BRZ >'HOSPHOR BflONZE sw SWITCH 
BSHG 81,.JSH!NG FXD FIXlD Pi, PLAIN 0' PtATE T TUBE 
CAM CA8fNET GSI<T GASKET PLSTC PU\STiC TER.M tERMINAL 
CP.P CAPACITOR dDt r!ANDLE ?N PARTNUM8H1 fr.10 THREAD 
CE~ CERAf'o.1iC '"EX HE:XAC,Gi\i Pf\!H PAN HEAD THK T~HCK 
C~!AS (:HA.SS!S HSX hD HEXAGONAL HEAD PW!'i POWER TNSN 'tENSION 
CKT CI!,CUrf' ~EX SOC HE:<.AGOf>~i-\L SOCKET RCPT RECEPTACUo TPG 1APP!NG 
L":Giv1P COMPOS!T~0~·4 !""iLCPS HEUCAL COMPRESSION RES R~SISTOR fRH TRUSS Mt'AO 
(.ON~ CONNECIOR i4l.EXT HELICAL EXTENSION RGO "l!Gro 'V VOLl'i>.GE: 
cov GOVER rlV H!GH VOLTAGE RLF PiEUF.:F VAR VARiABLE 
CPLG COUPL!NG iC iNTE:A ... .:F~.£\ TED CtHCUlT HTNH RETMNER WI wn~1 

CP.T CATi40DE RA'{ TUBE 10 INSIDE DI!>.METEfl SCH SOC.l"(ET HEAD 'WSHR WASHER 
DEG CEGREE <OENr tQENTiF!CAT!ON SCOPe OSCiLLOSCOPE Xl'MP TRANSFORMER 
D'NR CW~AWf::R lt..,1PLR ~MPELLER SCR SCREW XSTR TRM<ISlSTOR 
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Rep!,aceable Mechanical Parts 
1"'6046 Probe and Amplifier 

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER 
Mtr. 
QQde Manufacturer Address Cit:t. State. Zip Code 

00779 tll>fP iNC P 0 BOX 3508 HARRISBURG Pll 17105 
o:m4 ~MPEREX ELECTROHIC CORP 5083 i::INGS Hl'fl' SAOOfRTIES NY 12477 

FERROXCOOE DIV 
02660 Sl~KER ~~ CORP 2001 S 25TH A\1£ aROAO\IIEM Il 60153 

!llo!PHeiOl NORTH All!EIHUI Dh' 
02758 IllrNO!S TOOL "ORKS i~C 195 ALGONQUIN ROAD DES PlAINES ll 60015 

FASTO: I.HVlSIOi'l 
()4811 PRECISION C!m SPRING CO 1010? ROSE ST El WQNTE en 91734 

P 0 BOX 5450 
05S2:0 EG AND G HAKEfiELO ENGINEERING 60 f,\UDUBON RD "AKEFIElD ~ Q1SBO 
06950 \ISl CORP 13001 E TEMPLE AVE Cl TY OF i!IIDIJSTRY Cll 91746 

SCR~CORP DIVISION 
12327 FREFJIAY CORP 9301 AlLEN DR CLEVElAND OH 44125 
1!3203 ~E~N MICRO~AVE CO SKYLINE ORIVE MONTVILLE NJ 07045 
225/~ OIJ PC!$T E l OE NOIOURS AND CO INC 30 HUNTER UlNE CAMP Hill PA 17011 

OU PONT CONNECTOR SYSTOIS 
24931 SPEClALI~ CONHECTOR CO INC 2520 ENDRESS PLACE GREENWOOD IN 46142 

P 0 B!JX 0 
2Bb20 HEYCO MOLDED PRODUCTS 147 M!CHIG~ AVE KEMI~ORTH NJ 0?033 

P 0 BOX 160 
70318 ~L~ET~l SCREW PRODUCTS CO INt 821 STEMAIH AVE GARDEN CITY NY 11530 
711'85 T9!'1 IliC 1501 1-iORSE 1\V£ ELK GROVE 'I! llJ.iG£ il 60007 

TR~ CINCH CONNECTORS 
73743 FISCHER SPtCHk !J.FG CO 445 MORGilN s·r CINClNN~T! OH 45208 
!'6854 O!iK SWITCH SYST!JlS iNC 100 S MtiiN ST CRYSTtll LAKE il 60014 

SIJE GF OnK TECHNOLOGY !~t 
7790() SflJlKEPROOF SlliNT O~I!RLES ~I:J RGIN ll 60120 

Ol\1 CF ILLiNOIS TOOL I'IDR!I:S 
78189 lLliNOlS TOOL ~RKS INC ST CflllRLES ROllO ELGIN Il 60'120 

SHAKEPROOF Di\IISIUN 
00009 TEKTRONIX INC 4900 S W GRIFfiTH OR BEAVERTON OR 970?7 

P 0 BOX 500 
83385 lo!ICROOOT ~ANUfACTllRING nu: 3221 ~ BIG BEAVER RO TROY Ml 4809S 

GREE.R-CBffRCIL OIV 
86928 SEASIR!lloi lo!Fti CO INC ?01 SON!:IRI'l liVE GLENDALE C~ 91201 
9l907 TEXTRON lNC 800 18TH 1\VE ROCKFORD ll 61101 

GlMCI\R OIV 
9S27S lo!ICROOOl MANUFClCTUlUNG lNC 220 PI\St'IOENA AVE SOUTH PASADENI\ CA 91030 

IUH.CO SOUTH ?llSAOENt'l l.Hil 
TK0435 LEN!S SCROt CO 4114 S PEORHi CHICAGO il 60&09 
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Fig. & 
Index Teldronix Serial/ Assembly No. 
!'jo, Part No. l';;ffectiv! Oscont 
1·~ 010-{)232-00 8512 

----- ----- 8513 
··1 010-0213-00 8512 

,..., _____ ----- 8513 
-2 015-0106-00 

REV JUN 1986 

Q:tx 1~ Nam1 A Ot!!ftiQ~n 
1 PROBE,WlTAGE:P6046,i'2.0 l,1 X IVQCCESS 
1 PROBE,VOLTAGE:P6046,72.0 l,10 X M/ACCESS 
1 .PROBE,VOLTAGE:P6046,72.0 l,10 X M/ACCESS 
1 .PROB£,VOlTAGE:P6046,72.0 l,10 X M/QttESS 
1 .POKER SUPPlY:K/ANPLlflER 

Reptaeeable Mechanical Pem 
P6046 Probe and Amplifier 

Mtr. 
Qgge M£r, Part Ng, 

80009 01!HJ232-QO 

00009 010-tl213-00 

80009 015"'{)106-<10 

8-3 



RE!placeable Mechani~l Parts 
PGo46 Probe and Amplifier 

Ftg, & 
tnde)( Tektronix Serial I Assembly No, Mfr. 
No _ Pa[l No, Eff~ii'!:5:t O~nt gt): 1~Q~ Name .~, Q!§CfiQtiO!l gg_g! Mfr, Part No. 

2-1 010-o:m--oo 8512 1 PAUBE,VOLTAGE:P6046,72.0 l,10 X ~/ACCESS 00009 01H213-00 
----- --·--~~ B5i3 1 PACBE,VOLTAGE:P6046,72.0 l,10 X M/ACCESS 

-2 01!:!-0361-00 1 .ATTEN HD,PROBE: 80009 om-oss1-oo 
Oi0-0419-00 8239 1 .nTTEN HD,PROBE:P6046 DUnl 00009 01!Hl419-00 
210-0997-00 8239 2 ~nSHER,FlAT:0.042 tO X 0.135 00 X 0.01 oooos :210-()997-00 

-3 20!HH52-00 2 .TlP,PROBE:SKIVEl TYPE 00009 20tHl162-00 
206-0164-00 6831 :?. . TIP ,PACBE:m:JJUSTAIRE TYPE,iiEX 80009 206··0164-00 

.. 4 214-0283-00 6 .COHTACT,ELEC:GROUNOING,Ctl BE GOLD Pl 00009 214-02S!Hl0 
-5 13H.l25S-OO 2 .CONN,RCPT,ELEC:TEST JntK 24931 33JR115-2 
-!) 344-004fHJO 2 .CLIP,ElECTRlCAL:AlLIGATGR,1.56 l,STL 00009 344-0046-00 
-7 206··0163-00 2 .GROUND TlP ASSY: 00009 20tHl163-0C 
··8 206-0114-00 2 • HP ,PIWBE:HOOK 90009 ztlS-0114··00 
-9 156-040.11-(l() 7009 2 • TOOE,INSUUHOR: 60009 15lHi404-00 

166-0404--01 7010 1 .COVER,GROUNO: 80009 1S5-il404-01 
-iO .LEAO,ELEC:STR0,24AKG,GRY VINYL,12.0L 
-11 175-0124-00 1 .lEAO,ELECTRICAl:STR0,36 AWG,GY ViNYL,S.Ol 80009 175-0124-00 

016-0111-00 1 .CASE,CRYG,PROBE: 00009 016-011H10 
20fHl372-00 4 .CAP,SCREM TiP:O/MI10 SCR THO,POLTHN 00009 zotHmz-oo 
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Replaceable Mechanical Parts 

~ 
?6046 Probe and Amplifier 

fi~ 

Ftg. & 
Serial/ Assembly No. Mfr. lnde"' Tektronix 

N<L Part No. Effective Oscont Qty 12345 Name & Oe.seriR!jc:m Code Mfr. Part No. 

3- 010-{1214-00 8512 1 PROBE, VULT!lGE:P6046 ,PROBE ONLY 00009 010--(!214-oo 
----- ----- 8513 1 PRGBE,YOLTAGE:P6046,72.0 l,10 X W/ACCESS 

~;~ -1 206-0153-00 1 • TIP ,PROOE: 80009 20fHJ153-M 
210-0:504-00 7818 1 .NUT ,PUHN,Htx:0-80 X 0.156 HEX,SRS C!l Pl 80000 210--(!504-{)0 
210-1037-60 7818 2 .WQSHEJ! ,FU\T:O.OSS ID X 0. fi'5 00 X 0.01 00009 210-1037-00 

.PROBE TIP INCLOOES; 
$~ -2 214-0948-GO 1 •• LEV£R ,SWITCH: 00009 214-G948-00 

-3 214-0947--(lO 1 •• SPRlNG,SM OTT:0.3B l X 0.01,SPR STl MIRE 04811 ORDER B'f OESCR 
-4 3SlH1B7HlO 1 •• CIRCUIT 901.\RD:LEVER SI'IITCH 80009 388-0872-00 

200-1167-00 8437 1 •• COVER,HT STAB:XSTR,Z,T0-18 05820 25!.1-1&-40 
-5 210-1037-00 1 •. KaSHER,fL4T:0.068 10 X 0.175 OD X 0.01 80009 210-103?-oo 

~ -6 213~0i2Hl0 7817 1 •• SCREK,MACHIN£:0-ao X 0.094,PNH,SST 83aa5 ORDER BY OESCR 
211-0160-llO 7818 1 •. SCREK,MACHIME:0-80 X 0.18B,FILH,SST 10319 ORDER BY OESCR 

-? 211-0135-00 4 •• SCREK,MACHIM£;0-80 X 0.25,FLH,B2 OEG,STL 83385 ORDER BY OESCR 
·-S 670-0160-00 6811 1 .CIRCUIT SO ASSY:cnPACITOR ROTOR 80009 670-tl'l&HlO 

r~-;; 670-0160-0, 6812 8436 1 .CIRCUIT BU ASSY:MnlN AMPLIFIER 8{1009 670-G161Hl1 
671J-0180-03 8437 1 .CIRCUIT liD ASSY:MAIN 80009 670--(!160-{13 
176-0121-ilO 8437 2 •• WIRE,ElECTRlCAl:20 AMG,BARE,12.0 L 80009 176-6121-00 

-9 136-0252-00 39 •• SOCKET,PIN TERM:U/W 0.019 DlA PINS 00779 2-330808-7 

~ 
•• {ATTACHING PARTS FOR CKT BD) 

-1(1 2'!1-0069-00 1 .SCREK,MACHlN£:2-56 X 0.125,PNH,STl TK0435 ORDER BY DESCR 
.(END ATTACHING PARTS) 

-11 570-0166-GO 1 .CIRCUIT BD ~SSY:SIMPliFlER PlUG IN 80009 670-0166-GO 
-12 214-0946-00 1 .INSUlATOR.PlATE:CIRCUIT BOARD,FISH PnPER 00009 214-6946-oo 

~ -13 204-0303-01 7917 1 .BODY HALF,PROSE:UPPER 001l09 204-0303-()1 
204-0303-04 7818 8512 1 .BODY HALF,PROSE:UPPER,WIHOLES,PlATED BU009 204-{)003-1.14 
204-0303-06 8513 'I .BODY HAlF,PROBE:UPPER,WIHOLES,PlATED 8{1009 204-£}303-08 
.204-0303-\:16 7818 1 .BODY HALF ,PROBE:UPPEJ!,IUPlOOS,PUHED 00009 204-0303-06 
348-0023-00 7918 4 .PlUG,HOLE:UfK0.14 OIA HOLE,KHT PLSTC 02768 207090201000101 

,f,~ -14 204-(}307-00 1 .BODY HQLF,PROBE:LOKER 80009 204-0307-oo 
.(~TTACHIMG PARTS) 

·15 211-1.1034-00 4 .SCREW,MACHlNE:2-56 X O.S,PNH,STL 06950 ORDER BY DESOl 
.(END ATTACHING PARTS) 

<--~-;;,. -·16 175-0477-00 1 .CaBLE nSSY,Rf:3,2S AHG,l,93 OHM COAX,7Z.OL 80009 175-0477-00 
015-0201-00 1 .TIP,PROBE:IC TEST 80009 015-020H"JO 

!~iVl': 
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Replaceable Mechanical Parts 
P6046 Probe and Amplifier 

Fig. & 
index Tektroni1: Serial/Assembly No, 
~o, Par:t NQ. Effective. Dscont 

4- 015-l.l1l:l!Hl0 
015·{1115-00 

-1 36fHJ322-01 
-2 262-1)823-00 

260-{)923-00 
-3 6i'O-G183oo0(1 
-4 671l-018Hl0 6827 

67lHl1El4-G1 5828 13512 
671l-G'I8Hl3 9513 

-5 131-G371-GO 
-5 13!Hl22tl-OO 
-7 13tHl235-1)0 

2'76-IY.IOI -00 8513 
-e 21'Hl071HJO 
-9 129-0157··00 
-10 210-0405-00 
-11 211Hl840-00 
-12 211Hl590-00 
-13 3flfHI2S3-IlO 
-14 136-0089-00 

-15 21H)(J9'?-00 
··16 2tn-G201-00 
-17 21\HJ551-00 
-18 210-0SSS-00 

·-'19 S?!HHBS-00 
-20 13iH!22\HlO 
-21 214-0506-00 
.. zz 21HlOOB-OO 
-23 13Hl352-01 
-24 210-0255-00 
-25 333-1050-00 
-2:6 38fH347-00 
-27 21Hl53S--OO 
-28 12S-0111!HJI.l 
-29 129-014!H:J1 
-30 210-0006-00 
-31 38fH348-00 

-32 21Hl538-00 

-33 35!3-0091-00 
-34 38lH:l127-00 
-'35 386-1349··00 

-36 211-0101-00 

015-0114-00 
--37 175-04713-01 
-38 20(H)5?9-0C 
-39 334··117?··0() 

-40 211-000fH)O 

-41 200-0691·-00 
-42 407-0427-·00 

-43 211-0541-·00 

-114 - -·~~- ..... ..._.._ ___ ~ 

··45 21Hl038-00 
-46 35tH)288-00 
-47 210-0261-00 
-'18 386-01113-00 

6~6 

Q~-
1 
1 
1 
1 
1 
1 
'I 
1 
1 
5 
2 
j 

2 
1 
1 

1 
1 
1 
1 

4 
1 
1 
3 

1 
4 

15 
4 
1 
1 
1 
1 
4 
2 
2 
4 
1 

4 

1 
1 
1 

2 

2 

1 
1 

4 

2 

2 
2 
1 
1 

Mfr. 
12345 Name & Description Code Mfr, Part N¢, 

PO~ER Sl!PPl'f:I'I/1.\MPUFIER 80009 015-llill!H:JO 
.m!PLI FI E.R, OI FF: 80009 015-0115-00 
.. KNOS:CHAR,0.252IO X 0.57900 X 0.?5H 80009 366-0322-1)1 
.. SI'IHCH,ItiREO:WVOt.TS/iHV 80009 262-0S2:Hl0 
.•• SWITCH,ROT~RY:POWER & ~PL 76854 5-34741-411 
•• CIRCUIT SO ASSY:COMPENS~TiON 80009 57Cl-01tlHl0 
.• CIRCUIT BO ASSY:lNPUT 00009 67(HJ184-00 
.• CIRCUli BO ASSY:!NPUT 80009 670-{1184--01 
•• CIRCUIT 80 ASSY:lNPUT 80009 571Hl184-IB 
... CONNECTOR,TERM:U/W 26 ~~~IRE 982113 12Z-Il182 .. 019 
••• Sl<T ,Pl--il'l ELEK:HlllNSISTOR 3 CONHICT 71785 133-23-11-034 
•.• SI<T ,Pl-IN ELO:: TRANSISTOR ,.S CONTACT 717!35 '133--lifHZ-062 
••• SHLO 8£QD,£lEK:FERRITE 021111 56-SSCHiSB /3S 
•• SCI<Oi ,i>IACIHNE: 2-56 X 0 .188, PM!-1, Sfl 1!<0435 5549-1418 
.. SPACER,POST:0.23 l,Z-56 THRIJ,AL,!l.25 Ht:X &!009 12~HJ157-00 
•. NUT,PlAIN,HEX:Z-56 X 0.1Ba,SRS CD Pl 73743 12157-50 
.. W~SHER,FUIT:0.39 HJ X 0.562 Oil X O.!l2,STL 869213 OI'IOER BY OESCR 
.. NUT ,PUHN,HEX:0.375·32 X 0.438 BRS CO PL 73743 29269-402 
_,KMOO:GY ,0.125 W X 0.312 00 .X 0.562 H 80009 ass-02B3-oo 
.. CONN,RCPT,ElEC:1~PE WS,9 CONT,FEM~LE 026&0 '165-16 
•• (ATTACHING PARTS) 
•• SCRB'i,~CIHME:II-40 X 0.3i2,Ptlii,STl TK0435 GROER BY OESCR 
•• TERMINAl,lUG:C.12 iO,LOCKJNG,BRZ TIN PL B692a tl373-·15?-2 
•• NUT,PLAIN.HE%:4-40 X 0.25,ST CO Pl TK0435 ORDER BY OESCR 
•• NUT .Pl,AS:Sat I!Cil:4-40 X 0.25,5Tt Ctl Pl 78'189 21H:J41800-00 
•. (END QTT~CHING PORTS) 
•• CIRCUIT 80 ASSY:OUTPUl 80009 57\l-()186-00 
••. SKT,PL-IN ElEK:TRANSISTOR 3 CONTACT 71785 133-23-i Hl31.\ 
..• TERMINAL,PIN:0.375 LX 0.045 SQ,BRS 90009 211Hl501Hl0 
•• SC!U::M,IIDCHIN£:4··40 X 0.25,PNH,STL 93901 ORDER BY OESeR 
•. CONN,RCPT,ELEC:BNC,FE}l~LE 24S31 2GJR1H.H 
•• TER~INAl,LUG:0.391 W,LOCWll.i,SRS CO PL 1:B27 OROfR BY OESCR 
.. PllNEI , FRONT: 80009 333-1050-00 
.• SUBPAN€L,FRON1: 80009 3B!H347--0u 
•• SCREH.MACHINE:G-32 X 0.312,F!~.~OO DEG 93907 OROER BY OESCii 

.SPACER,POST:3.40S L,6·32 INT BtlTil ENOS,I.ll 80009 12\Hii4!Hl0 
•. SPACER,POST:3.407 l,6-32 !NT BOTH EMOS,~L BOOOS 129-0W:l-01 
• J'fllSHEI1,LOCK:ll6 lNTL,!L018 THK,STL 77900 1205-0!Hl\Hl541 C 
•• Sll8PIINEL,REAR: 80009 38tH34!H}(l 
.. (ATT~CHiWG P~RTS) 
•• SCRB'i)4ACHINE:6-32 X 0.3'12)'U!, 100 tiEG 93907 OROER i!Y !.JESCR 
•• {Ol!l iHT!lCHHID PARTS) 
.. BSHG,STRA!N RLF:U!W 0.19 00 CA,STRAIGHT 29520 1060 (SR 2M-4)8l 
• J1i.IUSING ,!ii>IPL:ALUM!N'Jl>i !!0009 380--0127-0() 
•• PAWEl.RfJ.iR: eouos 3<l1H349-00 
.. (ATTACHING PARTS) 
•• SCR6'1,Mt.ICH!NE:4-IIO X 0.25,FLH,100 OG,SH. TK0435 ORDER B'f !JESCR 
•• {t:N!J tHTACIHNG PllllTS) 
.PO~ER SUPPLY: B0009 01fHl114-GO 
.• CA fi5SY,SP,ELEC:4,2fi ~WG .0 L 80009 i7'5-047fHl1 
.. CABLE N!P,ELEC:0.15 !0 ,895 l,BU:ICK 80009 2\J0-057!Hl0 
.,PLATE, !OENT:MKO POI'IER SUPPlJ ,fUSE 800()9 334-1177-00 
•. (ATTACHING PARTS) 
•• SCREl'l ,MilCH INE:If-40 X 0. 25 ,.P!I!H ,STL 93907 ORUEI1 BY !'JESCR 
•• (010 ATHICHH<lG PARTS) 
•• C.OIJEI1,Pl'IR SPLY:PROBE 8fl009 20tH:l691-00 
•• tiiiCICKET ,Xf!i!R:SIEEL CU PL 000()9 407-0427-00 
,.(~TT~CHiNG PARTS) 
."SCROi,MACH!N£:!'1-32 X 0.25,FU1,100 OEG,STl iK0435 ORDER BY DESCR 
•. (END ATTACHiNG PARTS) 
•• T!UlNSiSTOR: 
•• (~TTACHlNG PnRTS} 
,. SCf<~,l.l!lCH!N£:4--40 X 0.312, FlH,STL Tl<04:15 OROfR SY !l£SCR 
•. INSUU\TOR,SSHG:0 .. 115 !0 X 0.28 0() X iU45 80009 359--0298-00 
•• TERMIN~l,L~G:0.14 IO,PLAlN,SRASS 80009 21(Hl261-00 
•. INSiJUiTOR,PLATl: IRANSISIOR !l!lGI 80009 386"0143-00 
.• (tNU !:THl!:HING PIUH5J 
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Replaceable Mechanieat Parts 
?6046 Probe and Amplifier 

F1g. & 
F~~ Index Tektronix Serial! Assembly No. Mfr. 

No. P!!rt No. !iffecUve Osoont Q!¥ 1~45 Nt.me § O!y2f1Qtion Code Mfr, P§rt No . _ 

4- 391-0067-00 1 •. ClP,STRN RlF:BlK,PtSTC,0.295X0.271X0.089 00009 391-6067-00 
-49 343-0158-00 1 •• CtP,STRAIM RlF:~IGKT AMGlE,FEEDTHRU,PlSTC 00009 34Hl158-00 

~ •• {ATTACHIMG PARTS) 
~so 211-6105-00 2 •• StREN,MACHlNE:4-40 X 0.19B,FLH,100 OEG TK0435 ORDER BY DESCR 
-51 210-6406-oO 2 •• NUT ,PUIIN,HEX:4-40 X 0.19B,SRS CO Pl 73743 12161-50 

•• (END ATTACHING PARTS) 
-52 210-ozss-oo •• T£RMINAL,UJG:0.099 ID, UlCI(ING ,SRS CD Pl 800C9 210-ozss-oo 

•• (ATTACHING PARTS) 
""53 211-0073-(10 1 •• SCREH,MACHtHE:2-56 X 0.216,FLH,SST iK0431 OROER BY OESCQ 
-54 210-0405-oo 1 •• NUT,PUIIN,HEX:2-56 X 0.18B,BRS CD Pl 73743 12157-50 

•• (END ATTACHING PARTS) 
~~ -55 352-6103-00 1 •. RISEMUI.DER,BU::3AG, 15A,250V, 00009 352-G103-GO 

•. (ATTACHING PARTS) 
-56 211-6021-00 1 .• SCR£M,MACHtNE~4-40 X 1.25,PNH,STL TK0435 ORDER BY OESCR 

211Hl054-!JO 1 •• MASKER,LOCK:I4 SPllT,0.025 THK STL i'S18S OliDER BY llESCR - -~7 21lHl40fi-OO 1 •• NUT ,PUIIH,HEX:4-40 X 6.188,8RS CO Pl 73743 12161-50 
•• (END ATTACHING PARTS) 

-58 670-01S7-tl0 ?143 1 •. CIRCUIT BU ASSY:REGULATOR 00009 670-0187-00 
67ll-018?-01 7'144 1 .. CtRCUIT Btl ASSY:REGUtATOR 00009 670-Q18Nl1 

-59 136-022lHlO 7143 3 ••• SKT,PL-IN EL£K:TRQNSlSTOR 3 CONTACT ?1785 133-23-11-634 
~ 136-0220-00 7144 7719 4 ••• SKT,Pl-IN ELEK:TRANSISTOR 3 CONTACT 7'1785 133··23-11-{}34 

131Hl252-04 7'720 12 ••• SOCKET,PIM TERM:U/K 0.016-0.018 OlA PINS 22526 7506lHl07 
214-0506-00 7 ••• TERMIMAl,PlN:0.375 l X 0.045 SQ,BRS 90009 214-0506-00 

-00 211-()504-00 2 •. SCREK,MACHlN£:6-32 X 0.250,PNH,STL TK0435 OROER BY OESCR 
~ -51 6i'tHl185-00 7143 'I •• CIRCUIT 80 ASSY:REGIJUITOR 00009 670-6185-00 

67iH1185-01 7144 1 .• CIRCUIT BO ASSY:REGULATOR 80009 6i'iHl185-G1 
-62 131Hl220-QO 7143 2 ••. SKT,Pl-IN ElEX:TRAMSISTOR 3 CONTACT 71785 133-23-1 Hl34 

136-0220-00 7144 7719 3 ••• SKT,Pl-IN ElEK:TRANSISTOR 3 CONTACT 71785 133-23-11-{}34 
136-0252-!)4 7720 9 .•• SOCKET,PIN TERM:U/M 0.016-0.018 OiA PINS 22526 75060-{}07 

-63 214-0506-00 9 ••• TERMlMAl,PlN:0.375 l X 0.045 S0,8RS 80069 214-0506-00 
-64 21Hl504-00 2 .. SCREK,MACHINE:i-32 X 0.250,PNK,STl TK0435 ORDER BY OESCR 
-55 131-€!371-00 17 •• CONNECTOR,TERM:U/M 26 AKG MIRE 98278 122-o1S2-019 
-66 1426-030?-01 1 •. BASE,PMR SUPPLY: 00009 426-0307-()1 

:~~ -67 334-2201-00 1 •• PlATE,INSTR:MKO VOlTAGE INFO 00009 334-2201-00 
•• (ATTACHING PARTS} 

-58 21HJ055-oo 2 •• SCREM,TPG,TF:Z-32 X 0.189,TYPE B,PNH,STL 93907 !llWER 8Y OESCR 
•• (ENG ATTACHING PARTS) 

-69 377-0041-oO 1 •• INSR,ELEC CONN:0.936 00 X O.Z5,BLACK 80000 377-6041-oo 
:?~"-% -ro 214-0078-GO 2 .• tONTUCT,ElEC:1.395 X 0.359 X 0.067,BRASS 00009 214-007!HIO 

-71 200-6185-GO 1 .. CONN £!00'1' ,RCPT:POKER RECPTACLE 80009 200-l)185-QO 
-72 129-Q060-tl0 , •• CONTOCT,ElEC:GROUNDlNG,STE£l 00009 129-0060-00 
-73 211-·0015-GO 1 .• SCREN,MACHIN£:4-40 X O.S,RUH,STL ~mas ORDER BY DESCI! 

~ 

STANOARO ACCESSORIES 

-74 011-o049-00 6901 1 •. TERMM,COAXIAL:SO OHM,SH,BNC 80009 011-0049-()0 
011-0049-01 6902 1 •• TtRMN,COAXIAl:50 OHM,2M,&KC 18203 T132 06 

~ -75 012-0076-00 1 •• CABlE ASSY,Rf:SO OHM COAX,20.0 L 80009 012-0076-0Q 
-16 014-Q029-00 1 •. HOK 1m ,ELO:: EO:ACCESS(M(Y MHGER 00009 014-0029-00 

070-0756-00 1 •• MANUAL, TECH: INSTROCTHlN 80009 070-0756-{)Q 

f.~ 
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VOlTAGE AND WAVEFORM INFORMATION 
FOR AMPLIFIER AND/OR PROBE 

Basic Equipment Setup 

P6046 Probe: Remove the top and bottom 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 Amphenol 
connector to either a Type 1A5 Plug-In Unit/Oscilloscope combination, or 
to an Amplifier For P6046. 

Amplifier For ?6046: 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 with 50 H. 

Warm up the equipment for at least 5 rninutes. Then perform the Probe 
Step ATTEN BAL adjustment at the Type lA5 or at the Amplifier 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 are affected by gain ;witclting .. and 
indicated values apply only under the Sllecifi~d conditions. 

(Continued on AMPLIFIER <'3) diagrarn) 
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(Continued from DIFFERENTIAL PROBE diagram) 

Additional VOLT AGE Conditions 

No signal applied to the Probe. Vertical deflection lac!or o 50 mY 
selected at the Type 1 A5, or 200 mV selected at Amph ier for 
P6046. Volloges obtained \vitf1 o non-loading voltmeter. 

Additional WAVEFORM conditions: 

A Tektronix C12 Cmnero Sy:.tern 
to photograph the time-related 

Gn:!ti(u!c vvere u 

Equipment sei up follow''' 

P6046 Probe: A.rnphenoi plug con to an Ampl For P6046 

Type 

Test 

Amplifier waveforms: Amphenol piug conn lo 

either on Amplifier for P6046 or to o Type 1 A5 
P6046 Probe waveforms. 

-Input c:ontad grounded 

CAUTION 

].V square wave from Oscilloscope Amplitude 
brator oppiied to + Input contod 

A(. switch set ot DC 

(Ampl:fier P6046 may subsliiuted 
1 A5 m the Probe power source.) 

VOLTS/CM set or 200 mV 

PROBE STEP A TTEN BAL adjustment 

For P6046 (Type 1 A5 may w 
fier For P6046 as the power source for 
form observation.) 

mVOLTS/DIV set ot 200 

the 

B!'K output connecter terminated with ~?. 

A HEN BAL odfuslrnent 

Deflection factor: As i 
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Probe input signal as noted 

+50'{ 

.:: ... oo 
.oo1J. 

.... R401 
R400 49.9K 
2501< 

t 
~v 

@!,r>l e.N:] 

-sov--+:::..0 
+20.6V 

Jl!!>O 

\/Ot..TA(:,t: :;:,.) 
APf>t Y 'Jt.JC<t:R 

l---:r 
-6.ZV +zo.<>V 

1>.412. 
l!O ·-~.4:: 

-6/2V 

R51:!> 
<17 

CdVt~-.\ AT TH(_ LJ~r~·i CF 
"'fi--.4E PROE·t~ r.dA\.ltR~Jvl 

+ 

R422 
24 

r-1----4 

R420 
910 (// 

I 

~ 
/ 

C521 : R429 

* I * 
' I 
I 

._..._ _ _.--<H-6 : ( ... 
' I I 

L_:.~-~----1-_,L_. 
I 
I 
I 
I 
I 
I 
I 
I 

\ 

'\Q443 
R44'? 

"" +2.'4 22 '-.. 

R44:!> Q4S4 
<&20 

OUTPUT 

-~ 
ATTE"' I!!.AL 

I 

I 
I 
I 
I 
' I 

R4fej l• 

I 
I 
I 
I ___ I 

R5<15 
E>l<IO 

+2.'4 

ATTE.W 
DC. LE.VE.L 

~5!:>5 
250 

.. l 
R4S2, 
"19'll 

Gil 

R!IS"'-
!!>00 

R!l49 
22 

+l!O.<O.V 

+::..z 

----·-·-

Rf:V C,AUG !975 

----1 
I 
1 nJPU't 
I &lARD 
I I !/ 

I 
50mV/ I 

-""'D\V 

I 

C454 
* 

_." 
(/ 

: R4!!>9 

I * 
I 
I 

IR55'> 
I * 
I 
I 
I 
I 

' I 
I 
' I 

r" ( ... 
: +-.!..1 -.!:'-.J 
I I I 
I I I 
I I 1 
I I I 
I I 
I I 
I I 
I l 
I I 
I I 
I I 
I I 
I I 
I I 

----------------------~1 

,..; c i 
+20.GV 

I 

~4?.r~ I 

I 
2S.SK I 

jouTPUTj 

.!489 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-sov~~---------~---~-----~>-~~-sov 
I +20-&V - C+94 ! I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I TO R.445 +I"'e..t<F" I, I +20.6V 
1 ro~>.JI50 -=- >I 
1 + 20-E.V.,_«'::-+--------0----t"---'l>i""r+-!---l-20,6V 
I 
I 
I 
I 
I 

J i 
--·~--~-----~-~L __ L __ l ____ '-·. 

SEE P~R.'!' l.lf>T FOR. 
:!>E.MICO!olOU<.TOil. TVPE'I> 

AMPLIFIER e.;e 



~1 

I 
~~ 

I 
I 
I 
I 
I 
I 
I 
I 
J 

i 
.I 

l 
.! 

J 
J 



+ 

TO 
P\N D 
..JISO 

R5ol 
6.91< 

2 

10 

mV/01\f 

I zo 

50 

100 

200 0 

TO 
EMITTER 

C5?~4L24 
S-2S 

J o-~ 
I 
I 
I 
10 
I 
I 
I 
10 
I 

0 

0 

0 

0 

TO 
EMITTER 

Q524 

AMPLIFIER FOR PE>04<:0 

R42B 
27K 

SU PARiS U!:T ro~ 1\'ARL!~ 
VALUn AND Smi.AL I•,IIJMSM 
MNC:m Of i"AR't! MARiii:D 
WfT'Io! GLUil! Olffi.!Nii, 

TO 
COLLECTOF:: 

Q454 
Tl.;l<U R4SE> 

+ 

rnVOLT5/DlV 5WITCI4 10 '~ 



~1 

I 
~~ 

I 
I 
I 
I 
I 
I 
I 
I 
J 

i 
.I 

l 
.! 

J 
J 



T<i>OI 

,~----

P3CI -·y--
I!5V AC 

ALTtRIJ"-TE T;'.O! PRIMA!l.Y WIRit~<i DIAC.RAM-
2.30 V AC OPERATIC"' 

AMPLIFIER FOR 1>6046 

R50Z 
lOOK 

R503 
lOOK 

R~OS 
!OK 

RS44 
IOK 

Q-344 

.. l 

i 
c 

G 

-+-2!,8. 

+ 

+50V 

f/ 

·----------------~~~--~+50V 

I 
I 
I 

l Jl$1'11. lllllt.Mr% 
I 
I 
I 
I ' ' ·---"-1 I I ~/ 

BJ ! I / 
+----"W~-.---i>l:-...!.....!...!, H.C.E>V 

i 1 l 

26.B~ 
VOLTS 

I 1 I I I I 
. I I 

I : : 
+ I i i 

C348 i 1 I 
15,</f' I I : 

i I 

1 : 
l I 

I 

-4--...I.~-------·----~------<~--------·------------+--_._--D"'>-i----r1--6-'GV 
~~ 

'/OL~fAGl:') :'\~-JC: 'v/A\/f.V(.<k\v:~~, 
1\.F~PLY ~ ... !NUFP' c<_:.,~,iD\Ti.:Jt,!·::,;, 

(;\\/E_\'- .. 1 ,::.T "1 \-\t. L.E~"T ~.:.:~: 

Ti-IF F~<l...>bt. /\:".:JJ:.:~p.._t.-1 

<,;c> :,t: . .:.,l·..jf.,\. \-'',:_,(.'1-(:> r::f-:,(.,f:'.E J L.l~;!?~. TR!(0 ·:4f::.f~E.L' lf<,y,·-,c:·,,Jr:-1\' 1-lC;t:::\Z. ':Y'-•/Et.? 

Tful:.;~:t·:.t:,':tt-1~~"\f.;.l __ 1-if:..~St./~~:.L"-·ilC.kl'f ;.,:·. ::·-r"V.!Lf:.lJ PO~t-!'f'S. lhlD\(,,'..,Tf~L• 

;~_,:c:, ..... v F:Er:.:.'Jt.AYGR. E;.:-OAKD 

SEE. PA1<'.T:!> L!5T FOR 
:!>EMICOI-JOVCTOR TYPES 

Sf.£:. P'ARTfi UST FOil: £AMUER 
VAUJ!::S /,NO SERIAL ~VM!:U:.¥1 
flANGES OF ~~Afrt S CUT UN ED 
011 D~PlC"ft:D lN Blli~ 

"="i 
,;, ! 

POWER SUPPLY 



~1 

I 
~~ 

I 
I 
I 
I 
I 
I 
I 
I 
J 

i 
.I 

l 
.! 

J 
J 



FIG. 1 P6046 PACKAGE WI AMPLIFIER & POWER SUPPLY + 

P6046 
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FIG. 2 P6046 PROBE PACKAGE I STANDARD ACCESSORIES! 

P6046 
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FIG. 3 P6046 PROBE MECHANICAL PARTS 
+ 

P6046 
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FIG. 4 AMPLIFIER & POWER SUPPLY ME CHANICAL PARTS 

STANDARD ACCESSORIES 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


