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WARRANTY

All TEKTRONIX instruments are warranied against
defeclive materials and workmanship for one year.
Anv questions with respect lo the warranty should
be taken up with your TEKTRONIX Field Engineer or
representative.

All requests for repairs and replacement parls
should he directed to the TEKTRONIX Field Dffice
or representative in your area. This will assure you
the faslesl possible service, Please include the
instrument Type Number or Part Number and Serial
Number with all requests far parts or service.

Specifications and price change privileges reserved.

Copyright < 1974 by Teklronix, Inc., Beaverton,
Oregon. Printed in the United States of America. All
rights reserved. Contents of this publication may not
be reproduced in any form withoul permission of
Tekironix, Inc.

U.S.A. and foreign TEKTRONIX products covered
by U.S. and foreign palenis and/or patents pending.

TEKTROMIX is a registered trademark of Tekironix,
Inc.
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RSS EXTERNAL NORMALIZER

INTRODUCTION

The 016-1000-00 RSS External Normalizer is an op-
tional accessory device intended for use with the J20/7J20
Rapid-Scanming Spectrometer system. The device plugs
into the Spectral Marmalizer jack on the 7J20 Spee-
trometer Plug-ln and provides the ability to arbitrarily
adjust the tlatness of a spectrum display. Mineleen slide
potentiomelers on the External Normalizer adjust the gain
of the wdeo amplifier circuitry in the 7J20 Spectrameler
Plueg-In at 19 discrete points {0.5-division incremenis over
the center nine divisions of an unexpanded display) to
actuove display flatness. Mo olfsel 15 introduced into the
spectrometer amphfier circuitry. A display that is flat over
some artutrary wavelengih range allows each division of
verncal deflaction in the display 1o represent a fixed
percentage of ransmission withoul having 1o take the
speciral response characteristics of the RSS {or the
spectral characlenistics ol any external optical elements)
mio consideration.

SPECIFICATIONS
INTRODUCTION

OPERATIONAL SPECIFICATIONS

C hnrﬂcterist_ir_: Limits

Ramp Inpul
Required
{From 7J20)

0 to ~Bvolts (plus overscan)

Position of First
Break Foint

0.5 division to the right ol the
extreme left edge of the crt
graticule, =1% of full screan
[ =0.1 div).

Mine divisions, =1% ol tull
screan [ =0.1 div).

Span Between
First And Lasl
Break Poinls

Span Between One division, £0.1 division,
Allernate Break

Poinls

Mormalization 0 volts, =0.05 voll Lo

Range {Oulput +5.5 valls, =3%.
The following 15 a list of specifications for the RSS Volls Conitrolled
External Mormalhzer. These specifications apply over Lthe By GAIN
ambiern temperailure range of -15°C to +35°C after a Adjustrnents)
munimum warm-up time of one minute.
® 016-1000-00 i

QOPERATING INSTRUCTIONS

INTRODUCTION

The atniity to abtan a flat spectrometer display using
e BSS External Mormalizer simphligs makhmng transmes-
sian ar apsorphon measurements. Having each verucal
ctwsion ot signal ampliode i the specirometer display
reprasent  the  same  perceniage of  transmissian.
agardless of wavelengih, aliows direct comparisan of
transirussion 4 iwo or mare wavelengins without having
M3 make any adjusimenis to the display

A spectrometer user should be aware. however. thal
using the RSS Exlernal Normahzer rasulls in a reduced
dynamic signal range for the spectrometer. Twa lactors
cause the reduced range First, the ASS External Mor-
malicer nereases e absolule value of display basehne
nmse which 1 electromcally lwmited). second. the max-
smum signal ampbtude 13 attenuated. Since dynamic
signal ringe 15 defined as the rato of baseling noise to
sagrab amphifude. the result 15 a reduced range

BASIC NORMALIZER GPERATION THEORY

Basically. the ASS External MNormalizer generates a
variable-voltage signal during vidicon scanning that is
applied to the wideo-amphfier gircuit of the 7J20 Spec-
tromeler Plug-In. This varnable-voltage signal alters the

ggun af the 7120 video amplilier at mineteen discrete points
along the hanzontal aas of the display. The amount of
gauin varation s determined by the settings of the ningteen
shide potentiometers on the RSS External Normahzer The
atyhty to adjust vertcal gain every 1/ 2-division allows the
aperator to adjust the shape of a spectral curve in tha
spectromater display to be. for example, llat inslead of
curvedd

NORMALIZATION

The followng procedure grovides insiructions tor
externally normalizing 2 J20/7J20 Rapid-Scanning Spec-
trameter display. Sel the 7.J20 TIME/DMY swilch 1o 10 ms
10 ablam the largest possible dynamic signal range in the
spectrometer. To exlernglly normalize a display. proceed
as lollows:

1 Set the 7J20 VERTICAL GAIM switch o the 1
position

2. Plug the RSS External Normalizer into the 7J20
SPECTRAL MNOBMALIZER jack (EXTERMAL NOR-
MALIZER jack on Option 1 7J20's) and setthe SPECTRAL
NOAMALIZER swilch 10 ofl

3. Oblain a spectral display conlaining the wavelength
region ol interest.

& 016-1000-00 3



ENVIRONMENTAL SFECIFICATIONS

Characteristic Lirnits
Temperaiure
Operating $15°C 1o - 35°0C
Mon-operanng an*Cto -50°C
Altitude
Operating T3 15000 feat

Mon-oparating

Ta 50,000 feet

each major resonance lor
three minutes, or if no such
resanances are found, hold at
&5 Hz lor three minutes.

Shock

30 g's. 1/2-gine. 11 ms duration,
2 guillotine-lype shocks per
axis each direction, total

of 12 shocks.

Transporiation

Tesled to Mational Safe Transit
Commitiee procedure 1A with
a 36" drop.

PHYSICAL
Hurmidity 058 refalive hurmidily,
non-condensing from - 16°C to Characteristic | Limils _
- 35°C. gperating or non- NimerGions i o
operating lor & hours.
Vibration 15 minules along each of the Length 10 inches
3 major axes al 2 fotal displace-
ment of 0.015", p-p with Ire- Width 4 inches
quency vaned fram 10 10 55
o 10 Hz i one-minule eycles. Height 2-1/2 inches
After sweep vibration in each
axis. hold frequency sleady at Weight 1 pound
2 016-1000-00 @
4. Press the BASELINE RESTORE pushbuttan on Lhe
7120 and hold 11 Jse the VERT FODSITION control to r I T T
position the display baseline 1o the botlom crl graticule 700nm £ 40 nm
hne Release the BASELINE RESTORE pushbullon, +
5 Determine the vidicon saturation level. Refer 1o the Saturation r s A
appropriate secton of the J20/7J20 Rapid-Scanning 1 1
Spectrometer Operators Instruction Manual for inslruc- \y7 | ¥ ~

tions on determining vidicon saluralion. See Fig. 1.

6 Poswian the ight source in frond of the speciromeler
antrance sht in a manner that will yield a spectral display
whose maximum amplilude is approximately equalto 75%
of the vichcon saturation level. See Fig. 2.

7 Sel the 7J20 VERTHCAL GAIN switch to 5 and Ihe
SPECTRAL NORMALIZER switch o EXT.

4. Prass the BASELIME RESTORE pushbutton on the
7J20 and check 1o see thal Ihe display baseline is still
pasitonad 1o the bovom crt gralicule line. Release the
BASELIME RESTORE pushbuttan.

g Adwst the 19 GAIN shide controls on the ASS
Exiernal Mormalizer to achieve a “flal” spectral response
curve in the spectrometer display. Fig. 3 shows a typical
externally-normalized display. The normalized specirum

4 016-1000-00

Baseline

x10.0 n'W
{ 1

10 ms J
) 1 1

Conlral Setlings

VERTICAL GAIN 1
SLIT 20 ym
FILTER OPEN
TIME/SCAN 10 ms |
Eig. 1. Speciral display showing vidican saturation.
(@



T T T 1 T
700 nm I 40
i 75% of
/I‘-ﬂ'ﬁ Saluralion Level
X i ——
-/ ¥ Baseline __|
1 x10.0nw T 10 ms l I‘
[ 1 -+
Conlrol Setlings
VERTICAL GAIN 1
uT 20 s1m
FILTER OPEN
TIME/SCAN 10 ms

1 1 T
! 700 nm A0 nm
; B |
r S
| \I\. ! Exlernally Normalized
TN ¥ Spactral Display
§ Unnormalized Y
T Speciral Display —F
/ | o .. A
v
Bazeling
x20oW I 10ms P{
— 1 1 p
Conlrol Seltings
VERTICAL GAIN 5
SLIT 20 pm
FILTER OPEN
TIME/SCAN 10 ms

Flg. 2. Speciral display with amplitude reduced to approx-
imately 75%: of vidicon saluralion [evel.

(3]

The RSS Exiernal Maormahzer 1s also useful forexternal
normhzation of line spectra sources. I i1 s desired 1o
know. for example, the transmission characlenstics ol a
filter to the spectral nes of a low-pressure mearcury lamp
in the 400 nm-800 nm reqian. these speciral hnes can be
displaved and normalized 1o some arbatary level. Then,
when the hiter 1s placed between the hght source and the
spacltromeater entrance sht, transmission al two or more
wavelenglhs can be directly compared an-screen in the
spectrometer display

CIRCUIT DESCRIPTION
INTRODUCTION

The flowing diScusson contams a description of the
slecincal pperaton and relabanship of the circuitry in the
R55 External Normalizer. This circuil analysis is written
around the circust dhagram [pcated al the rear al this
mataual

REFERENCE CURRENT CIRCUIT

YRE. U2A, and O form the reference current circuiat.
The functian of the circuitis 1o generale a lixed reference
current of approximataly 2 milhamperes. UZA and Q1 are
canfigured as a voltage-to-current converter, Span adjust-
mant R10 sets the value of Ihe output current, which is
connecied to pin ¥ al U1

i

016-1000-00

Flg. 3. Specteal display atler exlernal narmalizalion.

RAMP AMFLIFIER

LIAB, U28. and 02 larm the Ramp Amplitier circut The
positwe-gqoing.  sawlooth-shaped  scanming ramp
wavelorm fram the spectrometer is applied lopin S of LI3B
UZB 15 a non-inverting vallage follower with a gam ol ane.
and provides isolation between the signal source in the
spectrometer and the remamder ol the Ramp Amphfier
circwit. U2B and 02 are a voltage-lo-current conyerter
The ramp curren! oulput Irom the converter s applied 10
pin 3ol Ut

PROGRAMMABLE FUNCTION GENERATOR

U1 is a programmatle function generator integrated
circwit, 1t has 19 discrete outpul current nodes. each
capable of supplying a current approximalely equal to half
the value of the reference current connecled to pin 7. The
amplilude of the current ramp connecled o pin 5 deter-
mines which ouiput nodes will be conduching. Each node
comes inlo conduction wn @ gradwal lingar fashion.
Between cach of the 19 discrete correclion paints, the
value of output current will be shared between two
adjacen! oulpul current nodes Comp adjust H22 provides
same campensation far U1 by balancing the ralio ol some
currenls internal to U1

016-1000-00 7



i Fig 31 four major orl graticule divisians in amplitude.,
resglling . enc~iv vertical major division being equal to
23%aT

Other valuas of 2T dvision can be oblained by selec-
nng differant gan posiions of the VERTICAL GAIN
switch Far example, swilching from the § position to the
10 position would reguce tha " T/division lor the spectrum
m Fig 3ig 12-1 2% Thevertical VARIABLE contral can be
wsed m conunchion wiih the VERTICAL GAIN swilch to
obtain amer desired signal amplitedes. The OFFSET
control provicdss the abdity 10 offset overscanned displays
nack tooweattun the lamuts of the crt viewing area. This is
useful for example. when it is desired 1o view small
vaniations 0 lransmussion thal occur at relatively high
ansolute transmission levels (2.4.. 5% variatlions occurring
arounc an absolute transmission lavel of 90%].

10 To make absorhance measuremenis. press the
BASELIME RESTORE pushbutlon an the 7120 1o ensure
the 00eT referance haselne s sUll positioned to tha botllom
cri gralicule ime Release the button and set the VER-
TICAL GAIN seatch to one of the ABSORBANCE
posians 1A, 24, or 5A) Usmng the ABSORBANCE
ZERO contral on the TJ20, position the normalized 100%T
roro ahsorbancel line Lo the bottomcrtgraticuleline, See
Fig 4 Each wertical dwisian of dellection over the
waveiength range externally normalized is now equal 1o

the number ol abscrbance uwnils selected by the VER-
TICAL GAIN switch on the 7J20 without regard 10
wavelength.

L 40 nm

M TEAN NS
L) T

E/I

P
-

\\.
h“-‘.
I._,...l-"'

v 1 |
L
\ n2A ! 10 ms \"'-
- / —ma ————
Didymiurn Absorbance \\ Zoro Abaorbance
Curve {100% T)

Fla. =l$ Spectrum externally normalized for absorbance measure-
menls.

6 016-1000-00 @&

OUTPUT AMPLIFIER

LI3A is the output amplifier stage. It is configured as an
inverting fesdback amplifier. The stage converts the
output signal currents from U1 into a voltage signal; the
gain of the stage is sel by variable resistor RE8.

MAINTENANCE

PREVENTIVE MAINTENANCE

There are no preventive maintenance routines
recommended for the RSS External Normalizer. If care is
taken to keep the contral panel cover closed when not
aclually adjusting the GAIN conlrols, the device will
operate reliably lor extended periods of time. Operation of
the device without all of its covers in place is not
recommended.

CLEANING

Qreasionally it may be desired to clean the Instrument.
Loose dust accumulated in the interior and on the exterior
of the instrament can be remaved using a small paint
brush or a stream of low-pressure air. Dirl that remains on
the exterior of tha instrument can be removed in most
cases with a soft, lint-free cloth dampened in a mild
detargent and water sclution. Abrasive cleanars should
not be used.

PARTS REPLACEMENT

All electrical and mechanical parts replacements for
the RSS External Mormalizer can be obtained through
your local Tektronix Field Office or representative.
However, many of the standard electronic components
can be abtained locally in less time than [5 required to
arder them from Tektronix, Inc. Before purchasing or
ordering replacement paris, check the parts list for value,
lolerance, rating, and description. When ordering replace-
ment parls from Taktraniz, Inc., always include instrumant
type. instrument serial number, a description of the part
{including circuit number of electrical components), and
lhe Tektronix Part Number.

INSTRUMENT REPACKAGING

11 the BSS External Mortnalizer is to be shippad forlong
distances by commercial means of transportation, it is
recommanded that the Instrument be repackaged in the
ariginal manner for maximum protection. The original
shipping carton can be saved and used for this purpose.
New shipping cartons can be obtained from Tektronlx,
Ine. Contact your local Tekironix Field Office or represen-
tative.

8 016-1000-00 &



CALIBRATION

INTRODUCTION

The semphicity of the cwcwitry i the R55 External
Mormahzer o1 congunchion with solid-stale components
rezull 1y a reliahle design requinng anly prriadic adjusl-
ment Toktrome, Inc recommends recalibration of the
RSS External Normahzer every 1000 hours of operalion,
o1 every six months o used intrequently

Taktromx, Inc provides complete instrument repair
and recalibeation services at local Field Service Cenlers
and the Faclory Service Center. Confact your local
Toktromx Field Ofhee or representative for lurther infor-
E G HI

PRELIMINARY PROCEDURE FOR CALIBRATION

NOTE

Far bost averall mslrument accuracy. Ihgnsirument
shaukt be cahbrated al an ambenl lemperature of
PAC 5 C

1 Connect the J20 Spectrometer and the 7J20 Spec-
srometer Plug-In together A% a system

2 Insiall the 7J20 Spectrometer Plug-ln and the
TA154 Amphtier Plug-In i the 7000-serigs oscilloscope.
The TJ20 should occupy one vertical and one horizontal
plug-mn compartment

3 Hemave the end castings and the botlom plate Irom
tho ASS External Mormalizer.

4 Connect the RSS External Normalizer lo the Spec-
tral Mormalizer jack on the 7J20 and set the Speclral
Marmalizer switch to Ext,

[i 1]

TEST EQUIPMENT REQUIRED

The lollowing test equipment. or ils eguivalenl. is
required for complete calibration al the RASS Exlernal
MWormahzer Specilications given lor test equipment are
the nunimum  necessary for  accurate  calibration,
Therelore, the specificalions of any test equipment used
must meet ar exceed lhe listed specificalions. All 1ost
equipment 15 assumed 1o be correctly calibrated and
operating within the lisled specitications.

in addition to the lollowing list of lesl equipment.
calibration of he RSS External Normalizer reguires 4
fully-gcalibraled. properly-cperaling J2Q/7J20 Rapid-
Scanming Speciromeler system.

8 016-1000-00 9

5 Sal the oscillgscope conlrols 1o display 1he spec-
trometer cutpul. Set the spectromeler ancd external nor-
mabzer controls as follows

J20
Wavelenglh Span A40D nm
Shit Whdth 100 um
Filter Chpen
Graling A Wave- 500-800 nm

length Inmerval

7J20
Vertical Gam 5
Offast Locked at 0.00
Time 3can 20 ms
Display Dispersion A0 am'div
Display Trigger Mode Free Run
Spectral Normalizer Ext

RSS External Normalizer
GaAlMN Controls Odd-numbered canirols
to MAX.

Even-numberad cantrols
1o MIM.

§. Connectthe ascilloscope o8 suitable power sGurce
and turn inslrument power on. Allow twenty minutes of
instrument warm-up befare proceeding.

016-1000-00 11



TEST EQUIPMENT REQUIRED

Description Minimum Specifications Usage Example
— E——————
1 QOsoilloscope Has al leasl three plug-in compart- Used thraughoul entlre Tekironix 7803 Oscil-
ments. compatible with procedure. Ioscope.
J2007 20 RSS system,
2 Amplifer Bandwidth ol al least 10 mHz: Used Lo check signals and Teklronix TATSA

Flug-n deflection factor of 50 myidiv 1o

1 Widiv: accuracy. +3%.

de levels in normalizer. Amplifier Plug-in.

2 Passive Vollage
Proe

Attenuation, X10; accuracy
(w/amplilier), =3%; compatible
with amplifier plug=-in used.

Tektronix PEOS3IA
3.5-F(. Probe.

Used to check signals and
dc levels in normalizer.

A

4 Lignt Source Must exhikil smpoth continuous
specirum with emission in

500 am to 900 nm range.

60-walt incandescenl
“lamp.

Used lhroughiout procedure.

3 Sorewdrniver Three-inch shatt 3/32-inch bit.

Used 1o adjust vari- Xcelile R-3323.

abla resistors.

10 016-1000-00 &

CALIBRATION PROCEDURE

1. ADJUST COMPENSATION

a Place the wngsten ingcandescentiamp inlrontofihe
Spectrameter entrance slil. Position the lamp to obtain a
speclrometer  chsplay approximalely 4 divisions i
amplitude. Seg Fig. 5.

b Press the Baseling Restore pushbutlon on Lthe 7J20
hinofly. then rolease.

¢ CHECHK —Spectrometer display (o see that the saw-
tamih wavelorm peaks are just slarting to broaden.

o ADJUST —Comp R22 (see Fig. 8) 2o the waveform
peaks just starl 10 broaden.

12 _ 016-1000-00

j| | RN k T
700 nm 5.- 40 nm
T 19th Break
P Flrst ek T Paint
A% \H
13h Li L] hsA:II\:I 1 k L L -rm'

x2.0 n'W 20 ms
1 1 I 1

Fig. 5. Speciromeler display with RS5 External Mormalizer
cperaling.
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e s

Comp R22

etk

Fig. 6. Lecalion ol Comp R22.

(& ]

¢ CHECHK -Spectrometer display ta see that the first
nraak point s 0 5 diasion, -0 1 diision to the nght of the
left ecige of tha orf graticulo. See Fig. 5

3. ADJUST GAIN

a Setthe oscilloscope to display the 7A15A Amphlier
Flag-in output

016-1000-00 13

B3 Install the PROS3A X10 probe anto the 7TA154 Inpul
connector and sl the TATSA Volts Div swatch for
1 volt div veriical deflecthion sensitivity

o Connect the probe tip o pin 1of plug P1 (see Fig. 8)
m the ASS External Mormahzer,

Fig. 8. Locallen ol Plug P1.

015-1000-00 15




2. ADJUST SPAN a. CHECK—Spectrometer display for 9 divisions.
0.1 division of harizanial defleclion belween the first

NOTE braak point and the nineleenin break point. See Fig. 5.
Tins step raguires thal IThe Hornz Cal and Honz Pos b. ADJUST—S5pan R10 (see Fig. 7} for r::xactly g
aiustments gn tho 7020 Spectromeler Plug-In oe divisions ol horizontal delleclion hetweaen the firsl break
Accurately adusied point and the nineteenth break point.

Fig. ¥. Locallon of Span A10.

14 016-1000-00 ]
d. CHECK —Oscilloscope display for  sawtaolh e. ADJUST—Gam RES {see Fig. 10} lor sawlooth
wavalarm 5 8 yalts, - 3% mn amphtude. See Fig. 9. waveform amplitude ol exactly 5.5 volls,

1v I awom

L LI N

=

I
<
b,

\\
|

]
e

bl e as

HHAT L)
LA -

e

E—

Fig. 9. Tes! osclllescape display showing wavelorm at pin 1 ol
Flug Pt in RSS Exlernal Mormalizer. Fig. 10. Locatlen of Galn RG8.

16 016-1000-00 oY



i Sot all the GAIN controls on the ASS External
Mormahzer o MAX

g Set the TA13A Volts Div switch for 50 my/div ver-
tical deflection sensihivily

b CHEGCK —Oscilloscope display to see lhal the
voltage level at pin 1 ol plug P1is oV, 05V

This completes calibration of the RSS External MNor-
malizer. Disconnect itirom the 7020 Spectrometer Plug-in
and replace the bottom plate and end caslings.

Q) 016-1000-00 17
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CIRCUIT BOARD ILLUSTRATION,
DIAGRAM, AND PARTS LISTS

Symbeols and Reference Designators
Electrical comp

Capacitors

Resistors

moanents shown on the diagrams are n the Ioliowing umts unless noted othersise

Values one or grealer grean pmcotarads (pF)
Values Ipss Than one are in macrotarads [l
Ohms (L2

Syrmbnle userd on the diagrams are based on ANSI Y32 2 1970 and 1EEE No 315 March 1971

Logic symbology s hased on MIL STD B06B
angt may e Sram the manutactunes’s data
The t ng SPECil Symbols are sl on
1
| — =

ar

i teems O positne log

the diagr ams

Foatonngl contral o onme tor

ot 1¢ oiter atend on gttty

1A arn e

Reter 1oy oawetiarem pamibaes oo ocatend on bus gijon

Connection solldereed to i et haated

Logi symbols depict the logu funo bion pertornmesd

- T —
H >_ TS Connection made Torcro et Broared & oth inter (Ot Ting gun

PQ rircunt poard

- _

The folinang pretis letters are used s reteren
FY W, Wt alili Dt abste forcu
87

1 CLAL
H Pt
c
J sfy 1N OF
L 9miabyie
b T rar vt sectiti

Blue 1int enclon Oeated af Cunt b

Wodesignatong yanefita ar assembilees of

1 brard ey ¢ Comaector moyvati e Do tinn

H Rewictior tomnd 0

€ Gt

" Triititorivipn

P Tew nrt

U nbty | Hsepatatile or non
VH O Voltage cegutaton [renes (hode

016-1000-00

tepLratile

aril

e idar arms

gt

P1
o
+ 15V
L2 {DCPL)
+ 15V FROM 2 35uH
&SQ{_JE% _D___’VMTD_ + 15V {DCPL) | A P
c2 ut [ OUTPUT TO
15F g—‘ 7 1~ Ji130-20N
s 5 / 720
7 4 _%G‘m‘ R70
'T’ te ] 402k
L4 ca R26 10k 3 2 1 B28
- 15V FROM BT 150F RE8
4130-4 = 4 SR ~ :
ON 720 1aeeeey 23010k 1 24 B2 B
BI410K z| 5|z 10¢ 536 preensstasssanend
&N
RIB10K 21| E3 | 20 10« Rag
RSAMP Bg
FROM J130 - @ I
ON 7J20 R4210K 19 %9 e '*",mw
Bag10k 16 15 ' 10¢B48
mmk*' '*w«rsz [ P2
o e e R il S B
- - 15V 4 , ( )
15V
(OCPLI {DCPL) RS410K i i o
©| s a RS5810k *' iG 5 10« B850
5 E “i
mm mm
Szgmz =15y
{DCPL}
EXTERNAL NORMALIZER BOARD !
H

016-1000-00
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ELECTRICAL REPLACEABLE PARTS LIST

PARTS ORDERING INFORMATION

Heplacement parts are available from or through your local Tektronix, [ne, Field
Qffice or representative. T

Changes to Tektronix instruments are somatimes made 1o accommedate improved
components as they become available, and to give you the henefit of the atest circuit
improvements developed in our engineering department. It is therefore impertant, when
ordering parts, to include the following information in your order: Part number,
instrument type or number, serial number, and medification number if applicahle.

If a part you have ardered has been replaced with a new or improved part, your
lacal Tektronix, Inc. Field Office or representative will contact you concerning any

change in part number,

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

SPECIAL NOTES AND SYMBOLS

®0oo Part first added at this serial number

00X Part removed after this serial number

& 016-1000-00 EXTERNAL NORMALIZER 21

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

MFR.CODE MANUFACTURER ADDRESS CITY,STATE.ZIP
1200 2l Se. Spesth Siwanier, Wi 3R2GA
o 043 L. Molowed Thoeesin, 20 E3QO0R
12505 chadr Howthorne, o4& %0750
211 L, Argues b ale, ohn walst

1122 %, Eeardsles avenuw flekare, 1% SRAH1L
Prodests, Ino. Baa fe. Lath Ne. Priv, Fa Le3l2

foy Helipotb DEws 21500 Harbor B, Pullepten, LA 8263

®
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ABBREVIATIONS
ACTR ACTUATOR PLSTC PLASTIC
ASSY ASSEMBLY aTtz QUARTZ
CAP CAPACITOR RECP RECEPTACLE
CER CERAMIC RES RESISTOR
CKT CIRCUIT RF RADIO FREQUENCY
COompP COMPOSITION SEL SELECTED
COMNM COMNMECTOR SEMICOND SEMICONDUCTOR
ELCTLT ELECTROLYTIC SENS SENSITIVE
ELEC ELECTRICAL SEP SEPARATELY
FXD FIXED VAR VARIABLE
INCAND |INCAMDESCENT W WIREWOUND
LED LIGHT EMITTING DIODE XFMR TRANSFORMER
MONWIR NOMN WIREWOUND XTAL CRY3TAL
Electrical Parts List—016-1000-00 x)
' . Mfr
Tektronix Scnal/Model Mo o
Ckt Mo,  Part Me.  Eff Dscant Mame & Description Code  Mfr Part Number
o _;.T-E;I-liﬁg:lgu_. CRET BOARD ASSY:EXTERNAL NORMALELER BOOO0  &70=-2280-00
527 : ': 1 56MD20FL
290-0327-00 CAP. FXD,ELCTLT:15UF,20%, 20 90201 T0C
250-0327-00 CAP. FADELCTLT:15UF, 205,20V 50201 TOCLSEHO20FL
283-0111-00 CAP. Fib CER DI:0. 1UF, 202,50V 72982 8131%07565110M
ST TS : 8220
132-0141-02 SEMICOND DEVICE:SILICON, IOV, 150MA Grald  Ci
153014102 SEMICOSD DEVICE:SILICON,JOV,130MA 07910 CDE2ID
& 5 H BO0GS  108-0245-00
L0E-D245-00 COIL,KF:3.9UH8
lDB-—DE:‘-;—Dﬁ COIL RF:3.9UH 80009 108-0245-00
. : e TN B76a
151-0410-00 TRANSISTON :51L1COS , PXP 04713 SPSG76S
151-0410-00 TRAXSISTOR :S ILICON, PHF 04713 SPSBTES
. . u . M 0-7151F
321-0275-00 HES. FXD,FILM:7. 15K o, 1%,0. 125V 75042 CEAT
3 ES—DJ-{;.’--DD RES. :FKII LCOMP : 300K 08,55 ,0.250 01121 CBIQLS
315=0911=00 RES. ,Fib,coMP 910 iM, 5% ,0. 250 EHIZI CROLLS
311-1563-00 RES. VAR, SO¥WIR : 1K OHM,20%,0. 508 73138 91A-10000M
315-0252-00 RES. ,FXD,COMP: 2.7 OB, 5% ,0.25W 01121 CB27i3
315-0i01-00 HES. ,FXD,COMP: 100 OFBY,3%,;0.23W 01121 cCBIOLS )
311-1560-00 RES. VAR, RONWIR: 5K DHM, 5%,0. 50 TIL2B Blﬂ-iﬂ?jﬂ.l
311-1600-00 RAES. VAR, COMP: 10K OMM,30%,0.258 71450 440-YA2335
o ; . - . o 5
Fi-1600-00 HES. Vil COMP:10K O™, 20%,0.254 F1450 5?0 Ta233d
31-1600-00 RES. VAR,COMP: 10K O, 10%,0.25M 71450 440-Ta2d3s
311-16060-00 RES. ,VAR,COMP: 10K OlIM,30%,0, 256 71450 440-¥A2335
311-1600-00 RES. ,VAR,COMP: 10K OHM,30%,0,25W 71450 440-¥A2135
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ITEM MAME

Im the Parts List, an Itern Mame is separated from the description by a colon (:).
Because of space limitations, an [tem Mame imay sometimes appear as incomplete. For

turther Item Mame identification, the U.5. Federal Cataloging Handbook HB-1 can be
ulilized where possible.
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Toklronix

SeriolfModel MNo.

Mir

Chkt Ma. _Furl Mo EFF Dscont Mome & Descriplion Code  Mfr Part Muember
35 3l 1=-1600-U0 RES, VAR, COME: 10K O8M, 3075, 0. 25%W TLA&50  &&D=TAZEN5
136 3i1=1600=-00 EES. VAR, CuMr: 108 03, 3075, 0. 25W TEA50  As0=TAZNEE
L35 J11-1800-900 HES. VAR, CoMP: L0R OHM, 305, 0.25% TEASD Gal-=TAZ3ES
Ral JiL-1600-00 RES. VAR, CoMF: 10k ORM, 305, 0. 25W TEAS0  LaD-VAZSAG
Ha4l2 Jll-1600-00 RES, VAR, COMP; LOE OHM, 30%,0.25% Tlasl  AGlb=Yal2333
H44 ILL=1600=00 RES. VAN, COMP 108 OHM, 307, 0,25 T30 4aD-¥alids
ey 31 0= 1600=-00 RES. VAR, COMP 10K O, 305 ,0, 250 TEAS0 Aa0-YA2EA5
Rl J1l=1500=00 HES, VAR, COMP:10K O, 305 0,25 FLAS0 L4b=Yal2dis
B30 I =-1600-00 HES. VAR, COMP 10 OH, 30%,0.25% TIA50 440-waA213135
L3l Jli=-[e00-00 HES. VAR COMP = 10& OHM, 307 ,0.254 T1450  S4-Yal2llda
B34 J11-Le00-00 H¥S. WAR,COMPr10E O, 30°5,0.259 71450 430-Y¥a21335
ihh I L-1600-00 HES. VAR, COMPr OB oM, 300, 0,250 T1450  440-YAa23135
E33 31 1=E600-00 KES, VAR, COMP: LOE OHM, 305 ,0.25W 71430 Z50-Ya232h
zad 311-16Q0-00 RES. WA, COMP: LOK OHM, 305,0. 250 71450 L40-%¥a2335
=hA 3153-0&71=00 RES.  FRD,COMP: 470 OHM,5%5,0.25x 01121 CHA4T1S
RAE 3 1=1362=00 RES. VAR, NONWIR 2K OHM, 2050, 508 73138 91A=20000M
Byl 321=-0251=-00 KES. FED,FILM:A. 02K N, 15,0, 1250 73052 CEATO=4021F
vl L55-0106-040 MECHOCIHMCUV LT, LIt MONOLLTHIC S, 508 CRT 50009 135=0106-00
ra L56-0158-00 MECROCIMCULT ,LL:DUAL OPERAT LONAL AMPLIFIER 18322 B35%5AC
[ I 56-0138-00 MICROCIHCULIT LI :DEAL OPERATIONAL AMPLIFIER [&32s  &55556C
VHE L32=0317=-00 SEMICOND DEVICE :ZEXER,.0.25%,6.27V, 5% Bl483  1%3487
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ABBREVIATIONS

EOCEET MEAD
MECLLOSCORE
BOARW

BINCLE ENG
SECT fH
SEMICOLDUC TOR
ERIFLE

nTTED sl
AMER IOAN WIERE GAGE
BOMED

BRACKET

(o8 T
ARMHAL FOCFES
HWELICAL COMPHERFICN

e E SHOULLFRESD
BEREG U S H SOCEET
Cha CapIRET | ELIDE
catb ARSI T FOENTIFIONT IO ELFL¥G BELF=LOCHTHG
CEHAMID MPLLLER ELVG SLEFVIRG
CHASSTE TneH sPH
: tnRCANIERCENT 0
RALEATOR HET
[HTERWAL 5L
LaMiEeLaER Sk
COUPLING MACE MACHINE T
CATHODI BEAY TURE b A H MECHANICAL TERM TERMINAL
CEGHER MTG MOUNTING ThD THREA
CRAWE niE LIPPLE THE THICH
TLECTRON NOR WIFE  NOT WIRE wWOLUND THEN TERSTON
VLECTRICAL oo ORDER BY DESCAIrTIDX TG TAPPING
c TROLYTIC on OUTSIDE DIAMETER Titl TRUSE HEMD
ELEMENT e VAL HERD W VOLTAGE
ELECTAICAL PARTE LIRT FH BHT PYGSPHOR LRONIE "Ra VARIMOLE
TOUIFMERT H B PIANI® ar PILATE W WITH
EXTERSAL FLETC PLASTIC WEER wiFHER
FILLIETEF HEAD rx PRRT RUMBER XFMR TRALSFCORMER
FLEXIZLE ICEE Pal HEAD XETR TRANEIETCR

()
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MECHANICAL REPLACEABLE PARTS LIST

PARTS ORDERING INFORMATION

Replacerment paris are avalable from or through your
local Tektronm, Tne, Fielkl Qffce or represontatne.

Changas to Tektronn vt aiti@nis arg sometiees e
to accommueniate mgrovedd components as 1they bhecome
available, and to gie you the benefit of the latest circuit
improvements developed in our engineering department. |t
is therefore important, when ordering pants, to ainclude 1he
following i ormation ir. your order: Part number, mstru-
meni type ar awmber, seal number, and modification
ngrm ar 1F applicable,

[ g part you have ordered has been replaced with a naw
or inproved part, your local Tektronix, Ing, Field Oifice or
representative Wwill contact you concerning any charnge in
part number,

ITEM NAME

It the Paris List, an leem Mame s separaied from the
descuplion by a colon {:}. Becawse of space limitations, an
ltem Name may sametimes appear as incomplete. For
further ltem Mame identification, the U5, Federal
Cataloging Handhook HG-1 can be utilized where possiiy(e,

26

016-1000-00 EXTERWAL NORMALIZER

INDENTATION SYSTEM

This mechanical parts list is imlented to indicate jtem
relationships. Following is an example of the indentation
system used in the deseription column,

1 2345 Narme & Description
Assaembly andior Comportent
Attaching parts for Assemiy ardior Component

Detail Part of Assembly and/or Compornent
Attaching paris far Detall Part

Parts of Dotaif Port
Attaching parts for Parts of Detaif Part

Attaching Parts always appear in the same indentation as
the iterm it mounts, while the detail parts are indented to
the right. Indented items are part of  and included with, the
next higher indentation. The separation symbol - .- s
indicates the end of attaching parts.

Attaching parts must be purchased separately, unless
othenwvise specified.

@

CROSS INDEX MFR. CODE NUMBER TO MANUFACTURER

MFR.CODE MANUFACTURER ADDRESS CITY.STATE.ZIP
Srampine Co. e Hox 03206 Cleveland, off L4105
Inc. Youk g tew Comherlamd, Ba 17070
[ EA chigan A, fenl lwerth, &0 07033
PL0, Hox 300 Hyaveerten, U gon 97005
TCas
A 1L Ferese S, Avtlebore, A D2F03
2330 Crescent Prive HBroadview, [L &60153

28
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Fig. &
index Tektronix Serial/Medel Mo, MFr
No. Part Mo. Eff Dsecant L R Mame & Description Code Mfr Part Mumber

-1 200-1680-01 1 COVER,XORMALIZER:WITH TRIM 20009 200-1680-01
{ATTACHING PARTS)
=2 211=-0503-00 2 SCREW,MACHINE:6-32 X . 188 LG PREH STL §3385 ORBRD
- o B oa m om
=3 348-0345-090 & FOOT,CAB:0.375 0D X 0.25 LokG BO009  348-0345-00
{ATTACHING PARTS)
-4 211-0012-00 1 SCREW MACHINE:&4~&0 X 0.375 INCH,PNH STL B3385 ORD
=5 210-0995-00 1 WASHER,FLAT:0.125 ID X 0.25" 0D,5IL 53385 oOBD
[ T ——
-B 3B6=3017=00 1 SIDE PAMEL:HOUSING,LEFT 50009  3B6-3017-00
=7 3B6=3018-00 1 SIDE PANEL:HOUSING,RIGHT BODDY  3B6-301E8-00
=8 3B6=2357-00 1 PLATE BO00% 3B6=2357-00
=g 3Be-13148-00 ? SUPPORT,CET BOARD: BOOO% 2Be-314B-00
=10 175-1552-00 1 CABLE ASS5Y,ELEC:&42 INCH LOXNG,W/CONKECTOR BO009 175=-1552-00
-11 352=-0163=00 I HOLDER,TEEM.COW:5 WIRE BLACK BO00%9 352-0163-00
=12 3158=0091=00 I BSHG,STRAIN, RLF: 28520 SAZMI
=13  =e=== mema- I CKT BOARD ASSY:EXTERNAL NORMALIZER
(ATTACHING PARIS)
=14 210=-0457-00 2 NUT,PLAIN,EXT W:6-32 X 0.312 INCH,STL B3385 OBRD
=15 210=0802=00 2 WASHER,FLAT:0.15 ID X 0.312 INCH OD 12327 @BD
<16 361-0656-00 2 SPACER,SLEEVE:0.18ID X 0.250D X 0.599" L 80009  361-0656-00
. i G e
————— = . CKT BOARD AS5Y INCLUDES:
=17 136-0514-00 2 . SOCKET,.PLUG-IN:MICROCIRCULT,B CONTACT B2647 C9030802
-1B 131-060B-00 5 . COXTACT,ELEC:D.365 INCH LONG 22526 47357
=19 136-0252-04 30 . COSTACT,ELEC:D.188 INCH LONG 22526 75060
=20 mm——— =—raa 19 . RES.,VAR: {SEE EPL)
=21 380-0300=01 1 HOUSING,WRAPAROUSD:NORMALIZER W/HINGE &0009 380-0300-01
® Mechanical Paris List—016-1000-00 29
Fig. &
Index Tektronix Serial/Model Mo. Qr Mfr
Mo,  Part Mo, Eff Dscont Y1234 Mome & Deseriplion Code MFr Port Mumber
REPACKAGING
065-0218-00 1 CARTON ASSY:(NOT SHOWN) 80009 065-0218-00
mEmms === =, CARTOMN ASSEMBLY INCLUDES:
00&-0651-00 1 . CARTON:20 X 10,1 % 12,15 INCHES BOOO% Q0&4-0651-00
006=1525=-00 1 . AIR CAP:24 W X 48 IWCH LONG BO009  006-1525-00
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