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7Α21Ν Features

7A21 N (Β040000-υρ )
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The 7Α21 Ν Di rect Access p lug-i n is designed for use with Tektron ix 7800 and 7900-Series oscilloscopes. Th is unit
provides AC coup ling of high-frequency or fast-risetime signals d i rectly to the crt vertical deflection p lates. Two front-
panel i nput connectors permit either single ended or d iffe rential operation (internally selected ) . Trace positioning is
accomplished with α front-pa nel control .



Deflection Factor

Single Ended Mode

Differential Mode

Bandwidth

Characteristic

Maximum Input Power
(Each I nput)

In put Impedance
(Each Input)

50 ohms, ac coupled

Reflection Coefficient 1 0 .1 peak-to-peak

SPECIFICATION
The following electrical characteristics are valid for instruments calibrated at an ambient temperature between +20°C

and +30°C after α 20 minute warm up period .

TABLE 1-1

ELECTRICAL CHARACTERISTICS

Performance Requirement

Less than four volts/d ivision

Less than ten volts/division

20 kilohertz to one gigahertz

Six watts average ; 200 volts do

CIRCUIT DESCR IPTION

7Α21Ν ( 113040000-υρ )

Supplemental Information

Measured using α reflectometer with α
system risetime of 75 ps.

The 7A21 N circuitry is explained first as internally

	

sates for the skin effect losses and line losses in U12 and
connected for the differential mode of operation, then as

	

the cables .
internally connected for the single-ended mode of opera-
tion . It should be noted that the entire signal line is
designed to maintain α constant impedance of 50 Ω.

	

Power divider U30 splits the signal into two directions.
The characteristics of the Power Divider are such that,
when property terminated, the impedance looking into

The signal connected to the -INPUT is ac coupled

	

any leg is 50 Ω .
through C18 and inverted in L21 . The signal is inverted to
provide proper phasing with the -INPUT signal . After
inversion, the signal is algebraically added to the+INPUT

	

The output of U30 at J31 is inverted at L56 . Com-
signal in the 50 Ω B ridge, U 12 . The characteristics of this

	

ponents R61, C61, R62, C62, R63, and L63 compensate for
bridge are such that each input is terminated into 50 Ω and

	

skineffect losses and line losses of the cables, the Inverter,
the output of the bridge has α source impedance of 50 Ω.

	

and the Power Divider. The signal is then capacitively
coupled to the crt deflection plate . The output of U30 at
J30 is connected to the delay line L36 . Delay time for L36 is

The signal connected to the +INPUT is ac coupled

	

calculated so that the transit times of the inverted and non-
through C5, then connected to U12through the delay line,

	

inverted signals are equal. R41, C41, R42, C42, R43, and
L6. The delay time of L6 is calculated so that the transit

	

L43 compensate for the skin effect losses and line losses
time from the +INPUT connector to U12 is the same as the

	

of the cables, delay line and Power Divider. The non
transit time from the -INPUT connector to U12 .

	

inverted signal is connected to the crt Input Network
where it is capacitively cou p led to the crt vertical deflec-
tion plate. The 69 Ω resistors on the crt In put Network

The output of the 50 Ω Bridge assembly, U12, is

	

parallel the 182.5 Ω- impedance of the deflection p lates to
connected to the compensating network composed of

	

form 50 Ω termination for the inverted and non-inverted
R24, C24, R25, C25, R26, and L26 . This network compen-

	

signals.



7Α21Ν ( 13040000-υρ)

Si ngle ended circuitry is similar to differen tial circuitry

	

R98 sets the nomin al position voltage. Th is control also
except that the -INPUT is not used an d the signal at the

	

has an effect on the crt trace focus.
+INPUT bypasses 50 Ω Bridge U12 and thecompensation
network R24, C24, R25, C25, R26, and L26 .

The Load Board (located on U110) provides α storage
space for the power line that was removed from the
Oscilloscope Vertical Amp lifier board. The +50 V and
-15 V su pp lies in the power line are loaded so that the

The vertical deflection plates are termin ated into their

	

supplies stay in regulation d u ringdirect access operatio n .
characteristic

	

impedance

	

by

	

the

	

CRT

	

Termination

	

P roper bias is su pplied from the Load Board to protectthe
Assemb ly, U 120 . Positioningvoltage issu pplied from R96 .

	

oscilloscope Chann el Switch .

General

	

Since the 7Α21 Ν contains no active com po nen ts, all

Th is portion of the manu al contains information con-

	

that is usually required to locate the defective part is an

cern ing preventive maintenance, corrective maintenance

	

ohmmeter . Α reflectometer (such as the Tektronix 7L12 or
and troubleshooting the 7A21 N.

	

1501) can be used to pinpoint the problem area by
check i ng for discontinuities in the 50 Ω sign al path .

Cleaning
To improve reliability and to avoid possible electrical

problems, it is recommended that the 7Α21 Ν be cleaned at
periodic intervals.

Loose dust may be removed with α soft cloth or α dry
brush . Hardened dirt can be removed with α cotton -tipped
swab or cloth , dampened with α mild detergentan d water
solution , then carefully rinsed and d ried .

Troubleshooti ng

If troub le is suspected , before moving or replacing any
components, chec k t hat all cables and i nterconnection s

	

Soldering Techn iques. Care should be taken when
are pro perly made. Refer to the O perating I nstruction s

	

soldering to prevent d amage due to excess heat. Α small
portio n of th is manu al fo r complete information . If trouble

	

wattage soldering iron (15 to 50 watts) should be used .
is still eviden t and if calibratio n does not correct the

	

Apply heat directlytothe junctiontobesoldered . Useonly
problem, then α component malfunction is the likely

	

enough heat to form α good bond . Heat si nk components
cause.

	

when necessary .

ΝΟΤΕ

Calibration of the 7A21 N can be effected if the
physical position of the components are moved.

MAINTENANCE

Before replacing any compo nent fi rst note thephysical
position of the componen t . I n stall the replacemen t part i n
the same position .

Corrective Maintenance

Standard Replacemen t Parts . All electrical and
mechanical replacement parts for the 7Α21 Ν can be
obtai ned through your local field office or representative .
However, many of the electronic parts can be obtained
locally i n less time than is required to order them from
Te ktron ix, Inc. Before purchasin g or orderi ng rep lace-
ment pa rts, check the parts list forvalue, rating, tolerance,
and descriptio n .

Order ing Parts .When ordering replacemen t parts from
Tektron ix, Inc., include the instrument types, inst rument
serial numbe r, α description of the part (if electrical,
include circuit numbe r ), and the Tektronix part n umber.



Adjustment Procedure

	

ΝΟΤΕ
Two met hods of setting the 7A21 N Vertical Voltage

adjustment follow . If α focused trace wasobtained prior to
the in stallation p roced ure, use Method Α. An alternative
adj ustmen t p rocedure is given as Method Β .

Method Α :

1 . Position the trace to the center of the crt graticule
area with the 7Α21 Ν POSITION control .

2. Adj ust Vertical Voltage adjustmen t, R98 (located on
left side of 7A21 N) for α well-defined trace.

Method Β :

1 . Position the trace to the center of the crt graticule
area with the 7Α21 Ν POSITION control .

CAL IBRATION

Pin 10 of the crt connects to the shield surrounding
the Vertical Deflection plates . The easiest place to
measure the voltage of this shield is on themυΙtί-pin
connector connecting pin 10 of the crt to theΖ-Axis
Amplifier board. Refer to the oscilloscope main-
frame manual for the exact location.

3. Measu re the DC voltage between each of the two
Vertical deflection plates and ground . Average these
two answers by the formula:

V ι + V2

2

7A21 N (Β040000-υρ )

4. Adjust the Vertical Voltage ad j ustmen t, R98 so that
thevoltage measured at pin 10 of the crt (step 2) and the
Vaverage (calculated from step 3) are with in 0.5 volt .

2. Measure and record the DC voltage betwee n pin 10
of the cathode ray tube and ground . U se α VOM set to
the 50 V range, or h ig her, for th is purpose.

	

T h is com p letes the adj ustment for the 7Α21 Ν .

t hese s pecifications it is due to α malfunction . Refer to the
Troubleshooti ng portion of th is manu al for possible
causes and corrective techn iques.

	

.

PERFORMANCE CHECK

General

	

Special Calibration Fixtures. Special Tektronix test

The performance of th is i nstrument can be chec ked	fixturesare used i n th is procedure only where they
with out making any inte rn al adjustments by using the

	

facilitate the Performance Check . These special test
following p rocedure . Th is procedure chec ks the i nstru-

	

fixtures are available from Tektron ix, Inc. Order by part

ment against tolera nces listed in theS pecification section

	

numbe r throug h your local Tektronix Field Office or

of th is manual. If the inst rumentdoes n ot meet αηγ οr αΙΙ οf

	

rep resentative .

Test Eq uipment Alternatives . All of the listed test
equi pment is required to completely c heck th is instru-
ment The Perfo rmance Ch eck procedure is based onEquipment Required

	

.

	

the
Test fi rst item of equipment given as an example of app licable

General .

	

The

	

following

	

test

	

eq ui pment

	

and

	

eq uipment . When oth er equipmen t is substituted , control
accessories, or its equivale n t, is required for α complete

	

settings .or test setup may need to be altered slightly to
check of the 7A21 N. Specifications given for the test

	

meet the requiremen ts of the substitute equipment. If the
equipmen t are the minimum n ecessary for an accurate

	

exact item of test equ ipmen t given as an exam ple i n the
check. Therefore, thespecifications ofan ytest equipment

	

Test Equ ip ment list is not available, fi rst check the
used must meet orexceed thelisted specifications . All test

	

Specification s column carefully to see if any other equip-
equipmen t is assumed to be correctly calibrated and

	

ment is available which might suffice. Then check the
operating

	

with in

	

the

	

listed

	

specifications .

	

Detailed

	

Usage column to see what th is item of test eq ui p ment is
operati ng instructions forthetestequipmentare notgiven

	

used for. If used for α check wh ich is of little or no
in th is procedure. Refer to the instruction manu al for the

	

importance to your measurement requirements, the item
test equipmen t if mo re information is needed.

	

and correspo nding step(s) can be deleted .
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Description

1 . Calibration
Oscilloscope

2.

	

Time Base
Plug-in Un it

4.

	

Time Domain
Reflectometer

5. Square-wave
Generator

6.

	

Pulse Generator

7.

	

Delay L i ne and
Trigger Pickoff

Cables and Accessories

9.

	

20 ns Cable

10 . GR Cable
(2 each )

11 . BNC Cable

12 . SMA Male to GR
Adapter

TEST EQUIPMENT

Minimum Specifications

	

Ι

	

U sage

Tektron ix 7900-Series 7Α21 Ν

	

Used throughout pro
system bandwidth to 1 GHz.

	

cedure to provide
display.

Examples of Applicable
Test Equipment

a. Tektronix 7904 oscilloscope
with 7Α21 Ν installed.

Tektronix 713-Series time

	

Used throughout pro-

	

a. Tektronix 71392 Time Base
base unit . 0.5 ns sweep rate

	

cedure to provide

	

Unit .
required .

	

sweep .

3.

	

Test Oscillosco pe

	

Complete with time base unit

	

Used fo r deflection
and vertical unit . Must have

	

factor chec k.
vertical deflection factor of
5 V/div .

System risetime, 75 ps;

	

Used to check input
pu lse am plitude, 200 mV;

	

reflections and
input, single ended ; sensi-

	

transit time .
tivity, to 100 mp.

Frequency, to 75 kHz; output

	

Used to check Deflec-

	

a. Tektronix 106 Square Wave
amplitu de, 10 volts Ρ-Ρ i nto

	

tion Factor.

	

Generator .
500.

Pulse risetime, 250 ps or

	

Used to check rise
less ; pulse amplitude to

	

time and aberrations .
50 volts or greater.

Delay time, approximately

	

Used to check rise-
75 ns ; risetime, 175 ps or

	

time and aberrations.
less .

8.

	

TEKTRONIX to GR Tektron ix female to GR

	

Used for transit
adapter

	

~ adapter.

	

~ time check .

Connectors, BN C; impedance,

	

Used for external
50 Ω; length , 42-i nch.

	

trigger in the rise-
time and aberration
ch eck .

SMA (3 mm) to GR adapter.

	

Used for connections
to Time-Domai n
Reflectometer pulse
generator.

a . Tektronix7603 Oscilloscope
with Tektronix 7Α16ΑVertical
Unitand 7B50Time Base U nito r
equivalent.

a. Tektronix 7S12TDR/Sampler
plug-in unit with S-52 Pulse
Generator head andS-2Sampling
head . (Th is system to be used
with theTest oscilloscope .)

α . Te ktron ix 109 Pulse Gen-
erator .

α . Tektronix 7M11 DelayL i ne
plug-in un it .

α . Tektron ix Part N umber
017-0093-00.

Connectors, GR; imped ance,

	

Used for risetime and

	

α . Tektron ix Part N umber
50 Ω; time delay, 20 ns .

	

aberration checks and

	

017-0504-00.
other signal connec-
tions.

Connectors, GR ; impedance,

	

Used throughout pro-

	

α . Tektronix PartNumber
50 Ω; length, 20-inch.

	

cedures for signal

	

017-0515-00.
connections .

α. Tektronix Part Nu mber
012-0057-00.

α . Tektronix PartNumber
015-1007-00.



Preliminary Set Up

	

6. Vertically position the trace so that the pulse (now

1 .

	

Connect the 7Α21 Ν internal connections for si ngle-

	

negative goi ng) starts at the graticule u pper left side .

ended operation .

	

Check that th e trace intersects the horizontal graticule
centerline withi n ±25 ps of the vertical li ne, see Fig . 2 .

2.

	

Install the 7A21 N into the Calibration Oscilloscope
and turn power on .

Check Reflection Coefficient
1 . Connect the Time-Domain Reflectometer to the

7A21 N +I NPUT. Check th at the reflections are 0.1 peak-
to-peak or less (100 mp peak-to-peak or less) .

2. Change

	

the

	

7A21N

	

intern al

	

connections

	

for
differential operation.

3. Conn ect the Time-Domain Reflectometer to the
7Α21 Ν +I NPUT: Check that the reflection s are 0.1 peak-
to-peak or less (100 mp pea k-to-peak or less) .

4. Connect the Time-Domain Reflectometer to the
7Α21 Ν -I NPUT. Check that the reflections are0.1 peak-
to-peak or less (100 mp peak-to-peak) .

Check +I NPUT/-I NPUT Transit Time

1 .

	

Remove t he right side cover of the 7Α21 Ν. It is not
necessary

	

to

	

p lug

	

the

	

7A21 N

	

into

	

the Calibration
Oscillosco pe for this check .

2. Remove the cable connected to J29 (on U30) .
Conn ect the end of th is cable to the Time-Domain
Reflectometer sampling head by usi ng the Tektronix to
GR adapter and GR Cable.

3. Con nect the Time-Domain Reflectometer pulse
generator to the 7Α21 Ν +I NPUT. Set the Reflectometer
Time/Div to 50 ps.

7. Disco nnect Time-Domain Reflectometer .
Recon nect the cable to J29 .

Fig . 1 . +INPUT signal.

Fig . 2. -INPUT signal .

7A21 N ( 113040000-υρ )

ι
Vertically position

"starts here' -

1367-1 1

1367-12

4. Use the Time-Domain Reflectometer controls to
obtain α full graticule display of the rising portion of the
pulse. Adjust the controls so that the pulse starts at the

	

Alternate Procedurelower left side of the graticule and i ntersects the graticule
center lines, see Fig . 1 .

	

Some reflectometers do not h ave α separate pulse
generator output and sampli ng i nput . If this is the case,
d isconn ect the cable connected to J29 and measure that

5. With out moving any controls,

	

move the pulse

	

the reflected pulses at the +INPUT and -I NPUT is within
generator to the -I NPUT.

	

50 ps of one another.
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Check Deflection Factor

	

4. Check that the risetime of the display is less than
1 .

	

Install the7A21 N into the Calibration Oscillosco pe.

	

465 psZ .

2. Set the Sq uare Wave Generator freq uency control
to approximately 75 kHz. Use the test Oscillosco pe to
adjust theSquareWave Generatorfor αη output of 10 volts
peak-to-peak into 50 Ω.

3. Connect the Sq uare Wave Generator to the 7Α21 Ν
+I NPUT. Termi nate the -INPUT i nto 50 Ω. Check forα crt
display of at least 1 division .

4. Connect the Square Wave Generator to the 7A21 N
-I NPUT. Terminate the +I NPUT i nto 50 Ω. Check for α crt

	

8.

	

Check that the risetime of the display is less than
display of at least 1 d ivision .

	

465 psZ .

5. Change the 7Α21 Ν i nternal con nections for single-
ended operation .

	

less.

6. Connect the Sq uare Wave Generator to the 7A21 N
+I NPUT. Termi nate the -I NPUT into 50 Ω. Check for α crt
display of at least 2.5 cm .

Check Risetime and Aberration
1 . Connect the Pulse Generator to obtai n α pulse

duration of approximately 40 ns by connecti ng the 20 ns
GR cable between the two charge li ne outputs.

2. Connect the Pulse Generator output to the Delay
L i neandTrigger Pickoff. Connect the Delay Line output to
the 7Α21 Ν +I NPUT. Co nnect the Trigger Pic koff to the
external trigger input of th e Time Base un it .

5.

	

Check that the aberrations are +4 ο/ο , -6 ο/ο , 8ο/ο peak-
to-peak or less .

6. Change the 7Α21 Ν i nternal connections to obtain
differential operation. Terminate the -INPUT into 50 Ω.

7. Connect the P ulse Generator to the 7Α21 Ν +I NPUT
and adjust fo r α 6 d ivision display.

9. Ch ec k that the aberratio ns are 10 ο/ο peak-to-pea k or

10 . Conn ect the Pulse Generator to the 7Α21 Ν
-INPUT. Termin ate the +INPUT into 50 Ω.

11 . Check th at the risetime of the d isplay is less than
465 psZ.

12. Check that the aberrations are 10 ο/ο peak-to-peak
or less .

2Th is value was calculated from the formula where: Trrc is the
risetime of the pulse generator; Τrηι is the risetime of thedelay
li ne; and Τr ,yαιεm Is the risetime of the 7Α21Ν/7904 system .

ΤΓ =v( (T Γ-% Ζ + (ΤΓ.Ly+ (ΤΓσγσι4

3. Adjust the Pulse Generator to obtain α six-divisio n

	

OR
d isplay. Set the triggering controls for α stable display .

	

Tr =

	

250Ζ + 175' + 3502

INSTALLATION INFORMATION
General

	

cilloscope mai nframes and the Left or R ig ht, or both
To effectively use the 7Α21 Ν, the operation and

	

Vertical plug-i n compartments of TEKTRONIX 7800-
capabilities of the instrument must be known . This section	Seriesoscillosco pes mainframes . When shipped from the
gives installatio n procedures, and gives general informa-

	

factory, this instrument has been calibrated to meet the
tion on operation and signal conn ections.

	

tolerances listed in the Performance Req uirement colum n
i n the Specification section .

INSTALLATION
To operate the7Α21 Ν, themainframe Vertical Am plifier

board and the CRT Termination Assembly must first be
The 7Α21 Ν is designed to operate in th e Left Vertical

	

replaced with the 7Α21 Ν Vertical Termination Board and
p l ug-i n compartment of TEKTRONIX 7900-Series os-

	

the7A21Ν CRTTermination Assembly . These assemblies



are provided as standard accessories and are stored on
th e left side of the 7Α21 Ν ; see Fig . 3. Extension Cables and
α Positioni n g Wire Assem bly is also provided to connect
th e signal and t he position control voltages to the crt
deflection p lates . Locations of board assemblies and
cable connections are shown for each instrument in the
Before and After illustrations, wh ich are located in the
foldout pages beh ind diagram 1 .

Removal

To use other plug-i n u nits in theVertical compartments
of the mainframe, it is necessaryto removethe parts added
for d irect-access operation with the exception of the
Position ing Wire assembly . The connector ends of th is
assembly are perman ently installed and should not be
removed. The multi-pi n connector end of this assembly,
however, should be disconnected and placed where it will
not interfere with operation of the mainframe.

V ert Te rm

	

7Α21 Ν CRT
Board	Te rmi nation Assembly

7A21 N (Β040000-υρ )

Positioning

	

50 S?

	

TEKT RONIX to

	

Clamp and
Ca b les

	

W i re

	

Termi n ation TEKT RON IX Mou n ting
Assemb ly

	

Adapte r s Har dwa re

Fig . 3. Standard accessories supplied with MIN.

1367-2
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GENERAL OPERATING INSTRUCTIONS

The 7A21 N can be connected (i nternally) for single-
ended operation or d ifferential o peration . The illustrations
shown in Fig . 4 show the internal cable connections used
fo r th e si ngle ended and differential modes of operation .

Cable connections fo r sin gle ended operation .

Cable conn ectio n s for differe n tial oper

Fig . 4. Cable connections for single-ended and differential operation .

When used in the d ifferential mode and if only one input
is used , the other input should be terminated into 50 Ω. It is
always good practice to terminate the unused input. U se
the 50 Ω Terminator sup plied with th e 7Α21 Ν.

1367-10
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