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INTRODUCTION

The V5 is a 15 MHz single trace, plug-in vertical amplifier with a
built-in signal delay of about 200 ns,

The design of this instrument is subject to continuous development and
improvement, consequently this instrument may incorporate minor changes
in detail from the information contained herein. This would, in the main,
affect the Components List and Circuit Diagrams.
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NOTICE TO OWNER

To obviate the risk of damage during transit and facilitate packaging,
the owner is reguested NOT to send the following items unless they are
suspect, should this instrument be returned to TELEQUIPMENT for
servicing:—

Manual
Probes
Plug Assemblies
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CHAPTER 1

SPECIFICATIONS
IN D63 or DM63 MAIN FRAME

OPERATING MODE

Sensitivity

Risetime

3 dB bandwidth

5mV — 20 V/DIV

Deflection factors
Calibrated (12 ranges, 1-2-5 sequence)
Delay
WVariable range
Position range

Input impedance
Max. input voltage (DC, AC, or Sum of}

Power consumption

Weight

Single channel with delay

5EmV to 20 V/DIV

23 ns

15 MHz

EmV —20V/DIV + 3%
200 ns approx.
>25:1

>+ B divisions

1 M1, 29 pF in parallel
400 V

1.85 VA

1.0 kg (2.2 Ibs)

1M1



CHAPTER 2

OPERATING INSTRUCTIONS

2.1 FUNCTION OF CONTROLS AND

CONNECTORS

Z1.1 CRT

2.1.2 SWEEP

2.1.3 TRIGGER

2.1.4 VERTICAL

DC-GND-AC

VoL lsoinv

ZET CAL

VARIABLE

Refer to DE3 or DMES MF Manual.

selects the input signal coupling.

In the DO position the signal, from the
INPUT connactar is coupled directly 1o
the attenuator, In the AC position a
capacitor is inserted in series.

In the GND position the input to the
attenuatar s grounded and the input
signal s open-circuited; this position
enables the 0V DC level of a trace 1o
L ascurtained,

provides Lwelve steps of attenuation of
input signal. Calibrated sensitivities are
only valid when VARIABLE is fully
clockwise.

prasat; adjusted to correct aocuracy of
the VOLTS/DIV.

NOTE: WVARIABLE should be fully
clockwise.

anables all deflection sensitivities
batwean that selected by the WOLTS/
DIV switch and the next below to be
covered. The control must be fully
clockwise for a calibrated display.

POSITION

OC BAL

2.1.6 CONMECTORS

INPUT

1

INTERFACE

moves the ftrace in the vertical axis

presat, adjusted to eliminate trace move-
ment when the VARIABLE VOLTSS
DIV contrel i turned through its range.

BNC socket connects the signal to be
viewed to vertical amplifier.

terminal connected to the chassis of the
instrumeant.

edge connector situeted at the rear,
connects with mother-board in the main
frame.

2.2 PRE-OPERATIONAL CHECKS

2.2.1 SUPPLY

Refer to DE3 or DME3 MF Manual,

222 CONTROL SETTING

1. CRT

2. SWEEP

Refer to D63 or DMEB3 MF Manual.

3. Set controls as follows:

POSITION
VOLTS/IDIV
VARIABLE
DC-GND-AC

Central

B mV

fully clockwise
GND



CHAPTER 3
CIRCUIT DESCRIPTION

3.1 VERTICAL AMPLIFIER

The V& plug-in is a single amplifier, which feeds the main
amplifier in the main frame.

3.1.1 The input attenuator, reference Figure 1, is simply capacity

compensated L type sections which are switched singly or in
cascade to obtain the correct attenuation, The sections on the
tevo rear wafers of the attenuator are the =1, <2 and <4; an the
front two wafers are the +10, <100 and -1000. The input
impedance of the attenuator is maintained at 1 M2 and 29 pF
on all positions.

The DC-GND-AC switch selects either a through connection on
DC, a capacitor coupled conmnection vie & 0.1 WF 400 v
capacitor on AC, or a8 GND connection with the signal path
input open-circuited and the amplifier input grounded,

3.1.2 TRE01 and TRE02 are FETS used as source followers, The

gate of TRGO1 is protected from excessive positive excursions
by the D01 and DE0OZ. A DC BALAMCE, applied to the gate
of TRE0Z, is adjusted to eliminate trace movement due to
variations of VARIABLE setting. The output from TR&01 and
TREOZ drives the phase splitter stage TRE03 and TRGE04,
The emitters of this stage contain the SET CAL potentiometer
RE14, which adjusts the accuracy of the VOLTS/DNY calibration,
The output, from TREDIZ and TRE04, drives a shunt feedback
amplifier, TRB0E esnd TRB0E which has a wery low input
resistance. This input resistance in saries with, 91 £, RE21 and
RG22, is approximately 100 £ per side. When the VARIABLE

i5 at maximum resistance the attenuation of the signal is small,
at minimum, however the resistance is approximately 32 £,
The attenuation of the signal is now 3 ie. 100 £} — 32 £ and
covers the gaps in the 1-2-5 ssquence in the attenuators, The
shift signal inserted at the bases of TRE0S and TREBOG, aftar the
VARIABLE control, ensures that the same amount of shift is
obtained regardless of VARIABLE satting.

3.1.3 Delay line DLBOT has an erative impedance of 100 £2, how-

evar, the output impedance of the shunt feedback amplifier is
epproximately 25 £3, therefore R641 and AGAZ are usad ta match
the amplifer inte the Delay line. The tarmination of the delay
ling is matched by RE45 and REAE, sach 102 £1. This resistance
shunted by the Input resistance of the following stage, adjusts
the matching resistance to approximately 100 L The feedback
resistors of the shunt feedback ampiifier RBE32, RE26, RE33,
RG28 are split and connected botween them is a network made
up of three time constants, This network compensates for the
roll off caused by the delay line. The adjustment of CG07 and
CH08 enables a flat response to be achieved. TRE0T and TRE0S
are also driven by the shunt feedback amplifier, the output from
TRE08 collector is used to provide a pre-delay trigger signal thus
enabling the timebase to be triggered before the delayed signal
reaches the CRT Y plates. The output of the delay line drives
TRG0Y and TRE11 the final stage amplifier. The emitters of this
stage contain the POSITION BAL potentiometer, RES3, which
iz adjusted to obtain equal excursions of the trace with the
narmal POSITION control. Between the emitters of TRGOS
and TRE11 is CE13 which is adjusted to provide H.F. peaking
and the collectors are terminated at the conmector to provide
intarfacing with display unit.

in



CHAPTER 4
MAINTENANCE AND CALIBRATION

4.1 GENERAL

4.1.1 The detailed calibration procedures anable the vertical plug-in
V5B to be fully calibrated, assuming that the main frame has
been calibrated and meets the specification as laid down in its
manual,

4.2 MECHANICAL

4.2.1 ACCESS TO INTERIOR

Dapress the plugin retaining ¢lip on the front of the main
trea o weindraw the U o= ip Renwng the gide cover. The
pie ATipiner preset contrels are mounted on PC board #CIGE.
The attenuator presets arz on PC board PC137,

4.3 CALIBRATION

4.3.1 For calibration, the following tools and 15t equipment are
required.

Low-capacitance trimming tool (for preset controls).

Small scrawdriver (for preset potentiometers).

Fixture Extender Rigid (067-0683-00).

Squarewave Generator providing outputs of 5 mV to 50 V at
1 kHz accuracy + 1%,

Squarewave Generator providing 1 MHz risetime <73 ns.
Canstant Amplitude Sinewave Generator providing 50 kHz o
30 MHz for measuring bandwidth,

Input Normalizer [067-0539-02); alternative; LC Meter angd x10
Prabie.

4.3.2 CALIBRATION PROCEDURE

The plug in requiring celibration should always be installed
in the left-hand channel of the main frame — this allows accaess
1o the internal preset controls.

1.0 Check DC BAL.

1.1 Set DC-GMND-AC o GND,

1.2 Turn VARIABLE fully clockwise,

1.3 Switch VOLTS/DIV 10 5 mV,

1.4 Set tracs to graticule centre line using POSITION.

1.5  Turn VARIABLE fully anticlockwisa.

1.6  Mote direction and position of trace.

1.7 Turn YARIABLE fully clockwisa,

1.8 Adjust DC BAL until trace 15 in same position as noted in
16

1.9  Repeat Ops. 1.4 through 1.8 until there is no trace move-
ment with variable gain.

2,0  Check VARIABLE range.

21 Set TIME/DIV ta 1 mas,

2.2 Connect 25 mY 1 kHz squarewave to |[NPUT.

2.3 Set DC-GND-AC to DC.

2.4 Set amplitude to & divs. using SET CAL.

25 Rotate VARIABLE fully anticlockwise.

2.6  Check amplitude <2 divs.

2.7 Turn VARIABLE fully clockwise.

3.0  Set position balance (RE53).

34 Set DC-GND-AC to AC.

3.2  Connect 50 mV 1 kHz squarewave to INPUT,

3.3 Adjust RES53 such that at extreme anticlockwise and
clockwise ends of the POSITION control, the amount of
trace movement is similar,

34  Turn VARIABLE anticlockwise to give B divisions of
deflection.

3.5  Check that at the extrema ends of POSITION, the top and

bottom of the signal clear the cantre line of graticule.

4.3.2 VERTICAL RESPONSE

MNote: Remove V& plug-in and re-connect it to MF using
fixture extender 067-0689-00 thus allowing access to the
attenuator presets.

1.0 Check attenuation.

1.1 Connect 50 mV 1 kHz sguarewave via * input normalizer
(23 pF)] to INPUT.

1.2 Set DC-GND-AC to DC.

1.3  Set VARIABLE to CAL.

1.4  Set VOLTS/DIV ag in Col. 1.

1.6 Set squarewave generator as in Col. 2,

1.6  Check 5 div trace for over or undershoot.

CoL1 coL 2 coLa
VOLTS/DIV 1 kHz squarewsve A just
SmV B0 mv C916 PC137

Remaove input normalizer

10 mV 50 mV ce17 PC137
20 my 100 my ca18 PC137
50 my 260 mv Ca07 PC137
0.1 500 mv Ce15 PC137
0.2V 1V ca1a PC137
05 W 25V Co06 PC137

bW 25V Cans PC137

Fit input normalizer

50 my 00 my C204 PC137
05w 5 903 PC137
5 W 50 W ca02 PC137

*If input normalizer is not available, follow the alternative
procadure given balaw.

For 5 mV/DIV satting:

Check the input capacity using LC meter; adjust C8916 to obtain
29 pF,

Displey 250 mV 1 kHz sguarewave via x10 probe and adjust
probe trimmer for square cormers,

For 50 mV, 0.5V and 5 V/DIV settings:

Using compensated prabe, display 5 divisions of 1 kHz square-
wanve,

Adjust CO04, CO03 and CA02 on 60 mV, 0.5 Y and 5 W sattings
respectively for over or undershoot,

Mate: Remove fixture extender 067-0689-00 and install the plug
inin the MF.

2.0 Check vertical pulse response.

2.1 Connect 20 mV 1 MHz < 3ns risstime squarewave to
INPUT.

2.2 Set VOLTS/DIV to 5 mV.

2.3 Set TIME/DIV to 0.2 ys

2.4  Check pulse abarration is < 2%.

2.5  Adjust CB08 PC166 for optimum response,

2.6  Adjust CBO7 PC166 for optimum responsa.

2./ Adjust C613 PC166 for optimum response.

2.8  Repeat Ops. 2.5 to 2.7 for overall optimum response.

3.0  Check bandwidth in DBE3 or DMEI MF,
341 Connect 50 kHz sinewave to INPUT.

3.2 Adjust signal genaerator to give & div trace.
33 Set TIME/DIV to 1 ms

3.4 Switeh signal generator to 15 MHz.

3.5 Check amplitude > 4.2 divisions,

41



CHAPTER 5
COMPONENTS LIST

WValues of resistors are stated in ohms or multiples of ohms; ratings at F0°C are in watts or sub-multiples of watts. Values of
capacitors are stated in sub-multiples of farads; ratings at T0°C are in volts or kilovolts.

Whenever possible, exact replacements for components should be used, although locally available alternative may be satisfactory for
standard components. ;

Any order for replacement parts should include:

1. Instrument type 4. Component part mumber
2 Instrument serial number a. Componant value
3. Component circuit reference

ABBREVIATIONS

BM  Button mica CMP  Cermet preset PS Palystyrene

c Carbon E Electralytic Se Selenium

CcP Carbon preset Ga Garmanium Si Silicon

CW Carbon variable MF Metal film 10 Silver mica

CER Ceramic MO Metal oxide W Wire-wound

CT Ceramic trimmer PE Polyester WWP Wire-wound preset
CM  Cermet thick film PP Polypropylens WA Wire-wound variable

TEKTROMIX UK. LIMITED
36/38 Coldharbour Lane, Harpenden, Hertfordshire, England.
Telephone: Harpenden 63141 Telex: 26669
All requests for repairs or replacement parts should be directed to the Tektronix Field Offica

oF representative in your area.  This procedure will essure you the fastest possible servica.

Rev 10/78 5/1



DESCRIPTION DESCRIPTION
CIR PART VALUE TYPE TOL RATING  Eff. T PART VALUE TYPE TOL RATING  EFf.
REF  NUMBER F % Valts Ser.No, REF  NUMBER F % Volts Ser.Mo.
CED1 285091500 100~ PE 20 100 Co03 281015500 2.22p PP 500
C602 281-0710-00 W0n CER 250 Co04 281.015500 2-22p PP 500
CE03  281-0710-00 W0n CER 250 CO05 281015600 1.4-64p PP 500
C604  285.1014-00 1y PE 20 83 Co06 281.0156-00 1.4-64p PP 500
CB05  281-0710-00 0n CERA 260 €907 281.0164.00 212p PP 500
CEDE  281-0710-00 W0n CER 250 Co08 285087200 180p PS 2 350
CB07 2E1.015600 1464p PP 500 CO09  283.0807-00 2n  BM 10 500
CBO8  281.015400 212p PP 500
CB09 285086700 2 20p PS 1p 380 Co11  2830719-00 470p BM 10 500
012 285.0844-00 39p  PS 2p 350
CB11 281071000 10n CER 250 £913  285-0869-00 47p  PS Zp 350
CB12 281071000 10n CER 250 £o14 281015400 212p PP 500
C613 281016500 222p PP OO0 CO15  281.015400 212p PP 500
C614 281071000 10n CER 250 €916 281-0156-00 1.4-64p PP 500
CE15 281071000 Wn CER 250 €917 281015500 222p PP 500
C616 285.1014-00 1y PE 20 63 CO18 281.0164.00 212p PP 500
€919 283066200 75p  SM 05p 380
| co21 285101700 10n  PE 20 500
Ca01 285077200  100n  PE 10 400 :
Co02 281015500 222p PP 500 !
CIR PART VALUE DESCRIPTION TYPE TOL RATING Eff.
REF NUMBER % Ser.No,
D&01 1520665-00 EXPS072 Si
D602 152-0543-00 51V Zanar 5i 5 330 mW
D603 152-0354-00 12v Zener Si 5 330 mwW
DLB01 636-0006-00 200 ns Delay Line
LBO01 108-0754-00 0.25 uH Inductor Fixad
DESCRIPTION DESCRIPTION
CIR PART VALUE TYPE TOL RATING  Eff. CIR PART VALUE TYPE TOL RATING  Eff.
REF  NUMBER Ohms % w Ser.Ma. REF  NUMBER Ohms % W Ser.Mo.
RB01 311135200 47k CV 20 2%0m
RE0Z 317022401 220k © § 125m RE31 317010301 10k © 5 126m
RE0DZ  317-0102-01 1k ¢ 5 125m RE3Z 317-047101 470 C 5 125m
RE04 317010101 100 c 5  1285m RBI31 317047101 470 c & 126m
RB0DS 317-0103-01 Wk C 5  125m RE34  317-0560-01 56 c 5 126m
REOE 317010101 100 C 5  125m RE35  317-0560-01 56 C 5§ 125m
RBO7 215012302 12k € & 250m RE3§ 317.0611.01 510 c & 126m
REDE8 315-0123-02 12k C &  280m RE37 317.0182.01 18k C & 126m
RE0S 317010101 100 c 5 125m | RB38 317018201 18k C 5 125m
RE39 317030101 300 c 5 125m 602016
RE11 317010101 100 c 5 125m
RE12 317039101 390 c & 125m RE41  317-0750-01 75 C 5 125m
RE13  217-0560-01 56 c 5 125m RB42 317075001 75 C 5  125m
RE14  311.1380-00 100 cv 20 250m AG43 317039201 38k C 5  125m
RE1S 317-0391-01 380 C § 1285m RE44 317039201 38k C 5  125m
RE16 315047202 47k C 5  250m RE45 321.0098-48 102 ME 1 125m
RE1T 315.047202 47k C &  280m RG46 321.0098.48 107 ME 1 125m
RE18 317010101 100 C § 126m RE47 317010101 100 c 5 125m
RE1G 311136100 22k CV 20  250m RE48 315.0432.02 43k C 5  250m
RE49 317.0221.01 220 c 5 125m
R621  317-0910-01 91 C 5 125m
REZZ  317-0910-01 o1 c 5 126m | R6S1 315043202 43k C 5  250m
RE23 317043201 43k C 5 125m | RmB52 317010101 100 c 5 125m
RE24 311-135200 1.5k CV 20  250m RE53 311079800 22k CP 20 250m
RE2E 217043201 43k © § 125m RES4 317010000 10 c E  125m
REZ6 317-0471-01 470 c 5 125m
RE27  317-047101 470 c 5 125m
RE28 317047101 470 c 5 125m
REZ0 317030201 398k © § 126m
5/2 Rev 10/78



DESCRIPTION

CIR PART VALUE TYPE TOL RATING  Eff. | CIR PART DESCRIPTION TYPE  Eff.
REF  NUMBER  Ohms % W Ser.No. ‘ REF  NUMBER Ser.No.
RI01  317-0100-01 10 c 5 125m | 5901 260-1412.00 Slide DC-GND-AC
RO02Z 321048142 1M MF 05 125m ] S602  260-1409-00  Rot 12 Pos. VOLTS/DIV
R903 325012400 990k MF 05  125m |
R904 325012500 900k MF 05 125m { 5KB01 131-0650-01  Input
ROOS 317-0470-0% a7 C E  126m
ROOE 317010101 100 c § 126m TREOT FET WD212 .
RO07 317033101 330  © 5 126m | Thooz] 151108900 L e | S N-channel
ROO8 317010001 10 © 5  125m |
RO09  321-0193-42 1k MF 05 125m | TRBO3 151012702 BSX20 Si MPN

_ TRED4 151-012702  BSX20 Si NPN
ROT1 321128942 101k MF 05 126m TREDS 151-0127.03  BSX20 Mullard Si MPH
A912  321-1389-42 111k MF 0.5 126 m TREDE 151-0127-03  BSX20 Mullard Si MPMN
R913  317-0470-01 47 C 5§ 125m TRBO7 151-032001 MPSE518 5i PNP
R914 321007042 500k MF 05 125m TREOE 151-032001 MPSE518 Si PNP
R915 325012600 750k  MF 086 126m TRGOD 151.012702  BSX20 Si NPN
RO1E  317-0470-01 a7 c § 125m
R917 321048142 1M MF 05 125m TRG11 161012702 BSX20 Si NPN
R918 316022401 220k C 10 250m
R919  321-0481-48 1M MF 1 125m
RO21 321062842 333k MF 05 125m

ASSEMBLIES

ASSEMBLY PART NUMBER INCLUDES CIRCUIT REFERENCES

Attenuator 011011400 Ca01, C813, C921, PC137, RS01, ARBOS to ARB0T, R313 to RS9,
RE21, 5902

PC137 670-2191-00 CA02 o COO0G, CO11, €812, €914 10 CB15, RO02 1o RO04, ROOE,
RE09, F911, R912

PC1BE 670-3042-00 CE01 to CB0A, CB11 to CB16, DE01 to DEO3, REOZ to RE0S, RE11

Rev 10/78

to AG13, RG15 1o RB16, RE21 1o RE23, REIE to RE29, RE3T 1o
RE33, RG41 to RG49, RG51, RE52, ARG, TRED1 to TREO0S, TRE1

5/3
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DESCRIFTION

Bar

Panel sub-front

Panel front

Bracket rear

Bracket pch

Shield side

Shield side

Stop

Post terminal

Mut terminal

Plate name

Spacer

Coupling 47 - 4™ flexible
Rod extension

Coupling £ - 4™

Rod extension

Panel bush

Solder tag 3/8™ i/d

Mut chrome

Knob assembly

Knob assembly

Knob assembly

Knob lever

Serew skt hd cup point M3 x 3
Solder tag 6BA

Screen attenuator

Bracket

Cover

Cleat

Delay line assembly

Screw BBA c'sk hd x %"
Screw 6BA ¢'sk hd x 3/16"
Screw 6BA pan hd x %"
Screw BBA ¢'sk hd x W
Screw 4BA ¢'sk hd x W
Screw 4BA inst hd x %" chrome
Screw 4BA hex hd x %" slot
Screw s/t No. 2 pan hd x 316"
Screw s/t No. 4 ¢'sk hd x 3/16™
Washer 6BA crinkle

Washer 6BA shakeproof
Nut 6BA full

MECHANICAL ASSEMBLY

{ftem numbers refer to the view)

PART No.

IB1-0346-02
3B6-2696-00
333-17TRT-01
407-1079-00
407137800
337-1661-01
337-1908-01
105034700
129037400
220064700
134.1933-.02
36105 76-00
376-01 26-00
384-1142-01
376013701
I84-1142402
I58-0460-00
210027500
220-0527-00
366-1387-040
366-1254-00
366-1266-01
36602135402
2134024800
210029700
337-1658-00
407-1083-01
200-1373-00
343019800
636-0006-00
213-0454-00
213046700
213-0393-00
2130391-00
213-0570-01
2134057200
213-0470-00
2013035100
213036200
2101 208-00
210-1210-00
220407 1 6-00

STARTING SER. No.

Rev 10/78






CHAPTER 6
CIRCUIT DIAGRAMS AND PC BOARDS

To minimize the risk of misinterpretation of componant values an circuit diagrams, the decimal point has been replated by the multiplier or
sub-multiplier of the basic unit. For instance, 2.2 megohms i$ shown as 2M2 and 1.8 picofarads is shown as 1p8,

M T}
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