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SPECI FICATION

Section 1-2465 Service

INTRODUCTION

	

F or part numbers and further information about both
standard and optional accessories, refer to either "Options
a nd Accessories" (Section 7) in th e Operators manual or

The TEKTRO N IX 2465 Oscilloscope is α portable

	

the Accessories information at the rear of th is manual .
300-MH z instrument having α four-channel vertical deflec-

	

Your Tektronix representative or local Te ktronix F iel d
tion system . Ch annel 1 and Ch annel 2 provide calibrated	Office can also provide accessories inform ation and
deflection factors from 2 mV per division to 5 V per

	

ordering assistance.
division . For each of these channels, input impedance is
selectable between two values : either 1 ΜΩ in parallel
with 15 pF, or 50 Ω internal termination . Input-signal
cou p li n g wit h 1-ΜΩ imped ance can be selecte d as either
AC or DC . Ch annel 3 and Channel 4 have deflection factors
of either 0.1 V or 0.5 V per division . Each of th ese channels
has an input impedance of 1 ΜΩ in parallel with 15 p F,
with DC input-signal coup ling . Trigger circuits enable stable

	

P ER FOR MANC E CO NDITIONS
triggering over the full bandwidth of the vertical system .

Th e horizontal d eflection system provides calibrated
sweep speeds from 1 .5 s per division to 500 ps per d ivision .
Drive for the horizontal d eflection system is obtained from
α choice of Α , Β delayed , Α alternated wit h Β d elayed
sweeps, or CH 1 (for the Χ -Υ d is p lay mode) .

The 2465 incorporates al phanumeric crt read outs of the
vertical and horizontal scale factors, the trigger levels,
time-difference measurement values, voltage- d ifference
measurement values, and certain auxiliary information .

The 2465 Oscilloscope is sh i pped with the following
stand ard accessories :

The following electrical characteristics (Table 1-1)
are valid for the 2465 wh en it has been adjusted at an
ambient tem perature between +200 C and +300 C, h as had
α warm-up period of at least 20 minutes, and is operating
at an ambient temperature between -15° C and +550 C
(unless otherwise noted ) .

Items listed in the " Performance R eq uirements" column
are verifiab le qualitative or quantitative limits that define
the measu rement capabilities of the instrument.

2 Probe packages

	

E nvironmental characteristics are given in Table 1-2 .

1

	

Snap-lock accessories pouch

	

Th e 2465 Oscilloscope meets the environmental require-
1 Zip-lock accessories pouch	mentsof MIL-T-288000 for Ty pe 111, Class 3, Style C
1 Operators manual

	

equipment, with the h um id ity and temperature require

1

	

Service manual

	

ments defined in paragra phs 3.9.2 .2, 3.9.2 .3, and 3.9 .2 .4 .

1

	

Operators pocket reference card
1 F use
1

	

Power cord (installe d )
1

	

Blue plastic crt filter (installe d )
1

	

Clear plastic crt filter

	

Mechanical

	

characteristics

	

of the 2465 are listed in

1 Fron t- panel cover

	

Table 1-3 .



Performance Check-2465 Service

Equipment Required (see Table 4-1)

Power Supply (Item 1)

	

Du al-Input Coupler (Item 11)

Primary Leveled Sine-Wave Generator (Item 2)

	

50 Ω BNC Termination (Item 12)

Calibration Generator (Item 3)

	

M ini Probe Tip-to-BNC Adapter (Item 13)

Secondary Leveled Sine-Wave Generator (Item 4)

	

BNC Female-to-BNC Female Adapter (Item 14)

Ρ6131 10Χ Probe (supplied with 2465) (Item 7)

	

BNC Female-to-Dual Banana Adapter (Item 15)

Precision 50 Ω BNC Cable (Item 9)

	

2Χ Attenuator (Item 16)

50 Ω BN C Cable (Item 10)

	

5Χ Attenuator (Item 17)

10Χ Attenuator (Item 18)

Initial Control Settings.

	

1 . Verify CH 1 and CH 2, 50 Ω OVERLOAD
Control settings not listed do not affect the procedure .

	

Protection .

Set:

	

α . Connect the Power Supply to the CH 1 OR Χ input
connector via α 50 Ω BNC cable and α BNC female-to-dual

VERTICAL MOD E

	

banana adapter.
CH 1

	

On (button in )
CH 2, CH 3, CH 4,
ADD, and I NVERT

	

Off (buttons out)

	

b . Using the CH 1 VERTICA L POSITION control, posi
CHOP/ALT

	

ALT (button out)

	

tion the trace on the bottom horizontal graticule line .
20 MHz BW LI MIT

	

Off (button out)

VOLTS/DIV
CH 1 and CH 2

	

1 V
CH 1 and CH 2 VAR

	

In detent
CH 3 and CH 4

	

0.1 V (buttons out)

Input Coup ling
CH 1 and CH 2

	

1 ΜΩ GND

Α and Β SEC/DIV	10ms (knobs locked)

Α and Β SEC/DIV VAR

	

In detent

Χ10 MAG

	

Off (button out)

At and AV

	

Off (press and release u ntil
associated readout is off)

VERTICAL

c. Change the CH 1 In pu t Coupling switch to 1 ΜΩ DC.

d. Turn the Power Supp ly on .

e. Ad j ust the Power Supp ly output level until the CH 1
trace rises to 1 division above the center graticule line
(+5 V) .

f. Change the CH 1 Input Coup ling switch to 50 Ω DC.

TRACKI NG

	

Off (button out)

	

g. VER IFY- For α period of one minute, the readout dis
TRACE SEP

	

Fully CW	play

	

does

	

not

	

indicate

	

any

	

overload

	

condition

	

(50 Ω
OVERLOAD) .

TRIGGER
HOLDOFF

	

Fully CCW
LEVEL

	

Midrange

	

h . Change the CH 1 VOLTS/DIV control to 5 V and the
SLOPE

	

+ (plus)

	

CH 1 Inpu t Coupling to 1 ΜΩ DC.
Α/Β TRIG SELECT

	

Α
MODE

	

AUTO LVL
SOURCE VERT
COUPL ING

	

DC

	

i . Increase the Power Supp ly output level until the CH 1
trace rises to the center graticule line (+20 V) .



Product :

	

2455 SERV I Γ E __ ____

DIAGRAM

Add capacitor C941 (47ρF) and res istor R947 (162 Ω) as shown here.

DIAGRAM ~

1 ι0 1

	

001 1 ~/ 001)

Η (3 qa

I),, te :

	

5-15-85

Ι )FSCR I I'll OΝ

DIAGRAM CHANGES (cont)

-CHANNEL SWITCH AND OUTPUT AMPLIFIERS

Add resistors R984 (100 τ >) and 8983 (100 τ ?) α5 shown here .

u 980C
R .rt g9α -

η Β ΓΟΟ

υ'~80 R

DIAGRAM <11> POWER DISTRIBUTION A

Add capacitor C981 (0 .02ςρF) as ϊ>hοωη .

C13 61
t1140
υι r0

ι 1 `α 75
υ 1# Ι3υ

0102, Ζ

an -e Reference : . ._Ν!57072

>DISPLAY SEQUENCER, TRIGGERING, ι4

	

Β SWEEP (cιorιt)
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Date:

	

5-28-85

	

Change Reference:

	

M54826 (REV 2)

Product:

	

2465 SERVICE

	

Manual Part No.:

	

070-3831-00

EFFECTIVE SERIAL NUMBER: Β040000

REPLACEABLE ELECTRICAL PARTS LIST CHANGES

ADD:
Α 15

	

388-8684-01

	

CIRCUIT BOARD: POT INTERCONNECT

CHANGE TO:
Α1

	

670-7276-15

	

CKT BOARD ASSY: MAIN
Α1

	

670-7276-16

	

CKT BOARD ASSY: MAIN
(WITH OPTION 06)

Al C106

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
Al C108

	

281-0775-00

	

CAP,FXD,C ER DI : 0.1 UF,20%,50V
Al C113

	

281-0909-00

	

CAP,FXD,CER DI : 0.022UF,20%,50V
A1C117

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
A1C119

	

281-0909-00

	

CAP,FXD,CER DI : 0.022UF,20%,50V
A1C125

	

281-0775-00

	

CAP,FXD,CER ΟΙ : 0.1 UF,20%,50V
A1C175

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
Al C180

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
AlC181

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
Al C203

	

281-0773-00

	

CAP,FXD,CER DI : 0.01 UF,10%,100V
Al C210

	

281-0909-00

	

CAP,FXD,CER DI : 0.022UF,20%,50V
Al C217

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
Al C219

	

281-0775-00

	

CAP,FXD,CER DI : 0A UF,20%,50V
Α1C220

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
Al C301

	

281-0775-00

	

CAP, FXD,CER DI : 0.1 UF,20%,50V
Α1C469

	

281-0763-00

	

CAP, FXD,CER DI : 47PF,10%,100V
Al C500

	

281-0909-00

	

CAP, FXD,CER DI : 0.022UF,20%,50V
Α1C501

	

281-0909-00

	

CAP, FXD,CER DI : 0.022UF,20%,50V
Al C528

	

281-0775-00

	

CAP, FXD,CER DI : 0A UF,20%,50V
Al C804

	

281-0759-00

	

CAP, FXD,CER DI : 22PF,10%,100V
Al C822

	

281-0775-00

	

CAP,FXD,CER DI : 0.1 UF,20%,50V
Α1C980

	

281-0909-00

	

CAP,FXD,CER DI : 0.022UF,20%,50V

Α 1 L219

	

108-1251-00

	

COIL,RF : 2.7UH,10%
Α1L403

	

108-0420-00

	

COIL,RF : 35ΝΗ,15%
(NOMI NAL VALUE)

DESCRIPTION

	

PG38

Α113120

	

307-0106-00

	

RES,FXD,CMPSN: 4.7 ΟΗΜ,5%,0.25W
Α111134

	

311-2174-01

	

RES,VAR,NONWW: 5Κ ΟΗΜ,20%,0.5W,LINEAR
Α1 R220

	

307-0106-00

	

RES,FXD,CMPSN: 4.7 ΟΗΜ,5%,0.25W
Α1 R361

	

315-0223-00

	

RES,FXD,CMPSN: 22Κ ΟΗΜ,5%,0.25W
Al R403

	

311-0609-00

	

RES,VAR,NONWW: TRMR,2K OHM,0.5W
Al R417

	

311-2234-00

	

RES,VAR,NONWW: TRMR,5K ΟΗΜ,20%,0 .5W
Α1 R601

	

307-0106-00

	

RES,FXD,CMPSN: 4.7 ΟΗΜ,5%,0.25W
Α1 R602

	

307-0106-00

	

RES,FXD,CMPSN: 4.7 ΟΗΜ,5%,0.25W
Α1 R608

	

307-0106-00

	

RES,FXD,CMPSN: 4.7 ΟΗΜ,5%,0.25W
Α1 R618

	

311-2234-00

	

RES,VAR,NONWW: TRMR,5K ΟΗΜ,20%,0.5W
Α1 R638

	

311-2234-00

	

RES,VAR,NONWW: TRMR,5K ΟΗΜ,20%,0.5W
Al R639

	

311-2230-00

	

RES,VAR,NONWW: TRMR,500 ΟΗΜ,20%,0.5W
Al R801

	

311-2230-00

	

RES,VAR,NONWW: TRMR,500 ΟΗΜ,20%,0.5W
Al R802

	

311-2234-00

	

RES,VAR,NONWW: TRMR,5K ΟΗΜ,20%,0.5W
Α1 R850

	

311-2234-00

	

RES,VAR,NONWW: TRMR,5K ΟΗΜ,20%,0.5W
Α1 R860

	

311-2234-00

	

RES,VAR,NOΝWW: TRMR,5K ΟΗΜ,20%,0.5W

Page 1 of 5



Buffer Board Test

GPIB Test

Routine
Type

Buffer Board Exerciser

Exerciser

GPIB Exerciser

GPIB Exerciser

Table 5-4
Diagnostic and Exerciser Routines

Test

	

Routine

	

Error	Err or Code
Number Name Code Meaning

F1

	

EAROM Test

	

Χ8
1Χ

11

	

Ι GPI B Board

An Χ in the Error Code column indicates α don't ca re condition.

RAM

	

Ι 01

GPIB Controller

	

Ι

	

02

Power Latch

	

Ι

	

03

Output Latches

	

1

	

04

Input Multiplexer	1

	

05

Switched Supply

	

1

	

06

Output Multiplexer

	

1

	

07

Wait State Generator

	

Ι

	

08

F 1

	

Option Identification

	

None
F2

	

I Page Selection

	

None

02

	

Ι EAROM Examine

	

Ι

	

None

11

	

Ι Address Selection

	

Ι

	

None

12

	

Ι Terminator and Talk/Listen

	

None
Mode Selection

Maintenance
2445/2465 Option 10 Service

Bad read after write.
Bad checksum:

Error in RAM or associated
circuitry .

Malfunction of U4818, decoder
07408, or buffer 04701 .

Failure in latch U4801, gate
U4735D, Q4745, or buffer 04701 .

Malfunction of latch U4625, gate
04730, buffer U4701, α GPIB STA-
TUS indicator, or latch 04626.

Malfunction of DAC amplifier
U4641Β, input multiplexer U4525 or
comparator 04631 .

Malfunction of switch Q4725 or
Q4743.

Malfunction of the output multi-
plexer, associated holding capac-
itors, or buffers.

Malfunction of U4831Β, U4706B ,
U4801, or U4838A.

GPIB BOARD (GP TEST 11). Circuitry on the GPI B

	

Exerciser Routines
board is checked for proper operation, and error conditions
are reported.

	

Operation of Exerciser routines is the same as for the
standard instrument . The Exerciser routines allow the oper

Test checks: Ci rcuitry listed in Table 5-4 unde r GPIB

	

ator to set and examine various bytes of control data used
Test 11 .

	

in determining option function .



Maintenance
2445/2465 Option 10 Service

OPTION IDENTIFICATION (BU EXER F1). Th is routine

	

All the cables contained in the k it are listed in Tab le 5-6.
displays the op tion designator for all installed op tions

	

In addition to the cables, the k it contai ns 12 zero-ohm
across the top line of the crt readou t . Option designators

	

jumpers (Tektronix Part Number 131-0993-00). The proce
are listed in Table 5-5.

	

dures that follow and the "Troubleshooting Procedures" in
the "Diag rams" section of this manual reference the cables
by number as shown in column one. See Figure 5-1 for α

Table 5-5

	

pictorial representation of each cab le to aid in cable
Option Designators

	

identification .

Option

Buffer Board
GP I B
TV
DMM
Counter/Timer/Trigge r
Word Recognizer

Option
Designator

BU
GP
TV
DM
CT
CT

PAGE SELECTION (BU EXER F2) . Th is routine continu-
ously selects and deselects each of the option page
registers.

EAROM EXAMINE (EXER 02). Th is is the standard i n-
strument EAROM Examine routine. The Buffer board mem-
ory contents are displayed when Buffer board location 64
(hex) to Buffer board location C7 (hex) are accessed .

ADDRESS SELECTION (GP EXER 11). Used to select

the instrument's GP I B address. Its use is explained in Sec-
tion 2 of this manual .

TERMINATOR AND TALK /LISTEN MODE SELECTION
(GP EXER 12). Used to select both the instrument's end-of-
message terminator and the Talk/Listen mode of the instru-
ment's GP IB interface. Use of th is routine is descr ibed in
Sectio n 2 of th is manual .

EXTENDER CABLE USE

Cable
Number

1
2
3
4
5
6
7
8
9

10
11
12

13
14

Table 5-6
Extender Cables

Tektronix
Part Number

175-7183-00
175-7184-00
175-9178-00
175-9181-00
175-7215-00
175-9179-00
175-9182-00
175-9175-00
175-9180-00
175-9183-00
175-9174-00
175-7932-00

175-9176-00
175-9177-00

Instrument Troubleshooting Without Options

When it is desired to troubleshoot the standard instru-
ment with the option assembly removed, perform the follow-
ing steps to complete the signal paths required for operation
of the standard instrument circu itry . Note that all the steps
will not necessarily be performed, depending on wh ich op-
tions were included in the instrument .

ΝΟΤΕ

Option
Usage

All
All
All
All
GP IB
GP IB
GP IB
TV
TV
TV
TV ,C/Τ/Τ

C/Τ/Τ

C/Τ/Τ

C/Τ/Τ

/η the following steps, P100, P101, and P102 are alf
located on theMain board in thestandard instrument.

An extender cab le k it, which can be ordered from
Tektronix, Inc. (Tektronix Part Number 020-1075-00), is
needed when troubleshooting an instrumen t containing op-
tions. The k it is used when troubleshooting the standard
instrument by itself or when connecting α removed option	1 . If the instrument contained the GP IB Option , use cab le
assembly to the standard instrument fo r troubleshooting

	

7 to connect front-panel connector Ρ4256 and Control
purposes .

	

board connector Ρ651 .

Extender Cable Kit
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Figu re 5-1 . Option extende r cables.

CABLE 4

CABLE 6

-811-

CABLE 7
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