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ensure safe operation hdito keep the product safe, the information, cautions, and warnings in this

 manual must be heeded Refer to Secnon Iand the SafetySummaryforgeneml safctycons:deratmns _
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Hewleu Packard G mpany cemf es that tlus product met its. pubhshed speccf:cotwns at the timeof
fupment from. the factory. Hew.eu Packard further certifies that its calibration measurements are
. ‘traceable to the. Upzted States Nationa! Bureau of Standards, to the extent allowed by the Bureau's
calibration fac:!zty, and to the cahbmuon fac:ht:es of other Intemananol Standards Orgamzatmn
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WARRANTY L

Thls Hewlett Packard product is warranted against defects in material and workmanship for a period,
“ of one year from date of lhlpment During the warranty period, Hewlett-Packard Company will, atits
optlon elther repair or re place products whlch prove to be defective.

H . f

: The cathode-ray tube (Cr. T)in the instrument and any replacement CRT purchased from HP are also

- ‘warranted against electrical failure for & period of one year from the date of shipment from Colorado

. Springs. BROKEN TUBES AND TUBES WITH PHOSPHOR OR MESH BURNS, HOWEVER ARE

NOT INCLUDED UNDER ’I‘HIa WARRANTY. .

‘For warranty service or repolr, this product must be returned to a service facility designated by HP.
‘However, warranty service for products installed by HP and certain other products designated by HP

‘|- will be performed-at Buyer's faclllty at no charge within the HP service travel area. Qutside HP

“service travel areas, warranty service will be performed at Buyer s facility only upon HP's prior
agreement and Buyer shall pay HP’s round trip travel expenses o

For products returned to HP for warranty servrce, Buyer shall prepay shipping charges to HP and HP

. shali pay shxppmg charges to return the product to Buyer. However, Buyer shall pay all shipping

charges. duties, and taxes for products retumed to HP from another country.

‘ LIMlTATION OF WARRANTY
The foregomg warranty shall not apply to defects resulting from improper or madequate mainte-
nance by Buyer, Buyer-supplied scftware or interfacing, unauthonzed modification or misuse,
operatlon outside of the environmental s;‘ecnf’ cations for the product orimproper site preparatxon or -
mamtenance - S

| NOOTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE
;Jl\{lJPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAR’I‘ICULAR
RPOSE. ' | - :

EXCLUSIVE HEMEDIES .

: THE REMEDIES PROVIDED HEREIN ARE BUYER'SSOLE ANDEXCLUSIVE RLMEDIES HP

"SHALL 'NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGFS WHETHER BASED ON CONTRACT, TORT OR ANY OTHER
LEGAL THEORY :
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Product mamtenance agreemen!s and other customer ass:stance agreements are aua:lable for
Hewlett Packard products , , .
R 0 : i ’ . 3
For any assls!ance, contart your nearest Hew!en Packard Sales and Serv:ce Off:ce Addresses are
prowded at the back of this manual. - '
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SAFETY SUMMARY
. -'i‘:;r " B
m fol!owfng general safety precautions muﬂ bo observed during al'l phases of oparaﬂon, service,
and repair of this Instrument. Fellure to comply with these precautions or with specific warnings
elsewhere In this manual violates safely standards of design, manufacture, and intanded use of the
_Imtrumonf Hewleti-Packard Company assumes no llablmy for the customora faliure to comply
‘with these roqulnmanb. _

; 1

GHOUND THE INSTRUMENT. ;o

To minimize shock hazard, the instrument chassrs and cabinet must be connected to an electrical
ground. The instrument is equrpped "with a three-conductor ac power cable. The power cable
must either be plugged into an approved three-contact electrical outlet or used with a.three-contact
to two-contact adapter with the gror,ndlng wire (green) firmly connected to an electrical ground
(safety ground) at the power witlel, ‘The power jack and matrng plug of the pawer cable meet
International E!ectrotechmcal Cofnmlssron (IEC) safety standards. ‘

DO NO? OPERATE IN AN EXI‘-’LQSIVE ATMOSPHEHE.

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
ereclncal rnstrurpe.. |n such an envrronmem constitutes a definite safety hazard.

 KEEP AWAY FROM LIVE crncurrs. ;’*’

Operating !, personnel mus( not redmove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components with
powe/ cabig connected. Under cenain cenditions, dangerous voltages may exist even with the
power cable remaved. To avord injuries,’ afways disconnect power and discharge circuits before

touchmg them. Lo | v
i : I

DO NOT SERVICE OR ADJUST ALONE.

Do not attempt unternal sewvice or adjusiment unless another person capable of rendering first aid
and resuscitation, is present,

USE CAUTION WHEN EXPOSING OR HANDLING THE CRT.

Breakage of ihe Cathode-ray Tube (CRT) causes a high-velocity scattering of glass fragments (rmplosron)
To prevent CRT implosion, avoid rough handling or farring of the instrument. Handling of the CRT shall
be done only by qualified maintenance personnel using approved safety mask and gloves.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT. |

Because cf the danger of introducing additional hazards, do no! install substitute parls or perform
any unauthotized modification 1o the. instrument. Relurn the instrument to a Hewlett-Packard
Sales and Service Office for service and repair o ensure thal salety features are maintained.

DA'NGEROUS PROCEDURE WARNINGS.
Warnings, such as the example below, precede potentizlly dangerous procedures throughout this
manual. Instructions contained in the warnings must be followed.

J | WARNING I

; . Dangerous voltages, capable of causing death, are present In this Instrument.
‘ Use axtreme caution when handling, togllng. and adjusting.

88-2-1/76




a . Table of Contents - o Model 12068

. | | TABLE OF CONTENTS

Sectlon . ' Page Sectlon ‘. Page
=y ' | GENERAL INFORMATION ..oeeesnsrisissnsrsssensooses 11 526  TrigperPointand Slape ........covrieirrrrers.. -4
o 1-1  Introduction.......cseeemrnen TN B 527 SweepTime .coevvieerimirnreirserers e B
1-1
1-1

1-3  Instrument Doscription...... Eresabbierbanes 628 :
1-5 Ganeral........ievemiiineenriiiiesiiar s p s 529  Magnified Sweep......cceenvvuireneees wererenns 8
, . 18 Vertical CitCults vveeeinesiiiie vrneeeniinnninesa 11 SiNgio SWeBD....vuiieeerirrinesssie s 55
_ 1412 HOMZONE! CREUIS crvroeerrammsen sorrsserrrree 11 531  Horizontal Amplifier Gain ......c...oei0000000. 5B
. 1-18  Cathode-Ray Tuba .....c..ovveeriiemeeniirnnenne 161 Horizontal Vernler ......... barserssssssessasnans 66
T 1-21 OpUONS woevvreersissanserreesssssenetarsesnssssannes 1°2 Horizontal Bandwidth ......vvviiiinieenennnnd 56
1-23 Instruments Covered by Manual................. 1-2 Adjustment Procedure........crcossearrrrenssnnnnsBe7
: Preliminary Setup........oceecnenmnnninnensnnnnn 57

Low Voltage Power Supply ...coiinvevennnnen 527
High Voltage Power Supply .ccocnviiinnns -
Astigmatism .vevereeeeinininnssnne U . = -
Intensity Limit .oooie i 58
Horizontal Gain...uiecessiininnniesmessssrnnens 509
Horizontal Vernier Balance .........cooveee0e .59
Horizontal Attenuator Compensation.......5-9
Auto Triggenng ....cveesirinarnanrnenn 59
Horizontal Position Centering.................5-9
Magnifier Centaning .....ccoervriecnnrirsrannnn5-10

4

 INSTALLATION ...occrvneririrmmnnnrsssenrrasresrensernnnsnde]
2-1  Introduction......ccninimmesnssssenssnnsssennenn del
2-3  initial Inspection .. 2o
‘ 2-5 Power Cordsand Receptacles.......cceirnennnnn2-1
‘” . 27  Power Requirements.......ceeeervvernvessssrsasnnndet

210 RepackingforShipmem...... ..... ressnsraenres n2-1

i

I OPERATION....corvrrirssnrireciianninressissersrerssasssnd=}
31 lmroduction.......... ...... . cerrererns 31
3-3 Controls and Connectors ....oueesisasmeens S )
3-21 Operating InsStructions...c.ocuivvseenniisnsrasssen 32 Sweep Time Calibration .....covveerreeersnre 510
323  Applying Input Signals .......cecinrinnniininans 32 : Vertical Vernier and Vertical

e 3-25 . Trigger Signal Requirements..c.....overennini3-2 Amplifier Balance v veerevvvsesrnrnrnrnesnns 5-10
328  Operating Procedures......cccivemmrinerienniennd 3 Preamplifier Output Voltage ....... R S )]
Qutput Amplifier Gain.....c.oererererinnnn “B-11
vV  PRINCIPLES OF OPERATION........c0veeueee beerenares 41 input Capacitance and Attenuator

41 Introduction.......cocsrenneicinnes reerersenseasannns 41 Compansation .. vcesrsresineninivssveeess =12
43  Genaral ThaOry.covrereirrecesmrensrencnsserssssssnesde) .

47  Vertical Preamplifier Mcdu!os. venvees ve .....4-1 :

¢33 ggrmam TR < v —
| 43 PowerSupplyModules.........................4-3 ; 63 Ordering Information 6-1
4-39 Detailed Circuit Theory .ovevimrcseninnicsseennnd3 : ]
441 Vertical Preampiifier Modules.................4-3 Vii MANUAL CHA!‘JGES ...... erebbarrmnenriaess T 2 |
453 HorzontalModule. .ouiiiccciiiiieiriseeeseen B 7-1  Introduction....... ribeabrebereniereranrrrnrerrresas 7-1
494 QUIPUTMOGUIS ..covecrirseireisirnirsersesssessosd9 73 Manual Changes.......c...cuiivncsimnnensnsnrene 74
4113 Power Supply Modules .eeeeensesaesnsed-12 75 QOption006.........ccuenne R v

5315585158225058

Ll
288

V  PERFORMANCE CHECK AND VIl SCHEMATICS AND TROUBLESHOOTING.......... 81
ADJUSTMENTS u-o-u--nu---l--nn-bl-h'---nl'-"'s-l ‘ B'l lnﬂ’OdUCﬁOl'l...... ----- EEI LTS SesswsEsIEERRSSNRRRE ».-8"‘-
o Bl INroguetion......oiieee e ientsnisse s ssinnns B B-3 Schematics ......... rerbesbertessessanens NS
53 TestEquipment..........ceinnnsscereernnnennanne 51 810 Component LOCAtON ...vvrvverevennnse. SRR - X |
‘&5 Performance Check ....ccieriivicnnnnicnniinnia 81 8-13 Troubleshooting ii...cvieerieernneernnennnenns w81
59 Prefiminary Control Settings ............. a1 8-15  Front-Panel Controls........u..n.. SRRSO : S T
510  Preliminary Check .....covvvrimniniiinnniennn 501 8-17  Performence Check .......... SR - 1 |
512  INONSitY .eerviverrmninnenrnnsnnnessen Be 1 8-19  Troubleshooting Tablg ....ccovveernieirimennnn 81
5613 FOCUS. ..vtiirmmennsnrersenensrnnnes NSRRI . o | 826 Visual Checks......... ,._...,_,,._.....8—2
514 Trace Align........cceninrinninnnnns irensariianes 51 828 Waveforms and Vonages ,,,,,,,,,,, T 82
515 ° Amplifier Balance...... reerereererenes S - | 833  FinalChecks vcouvvvinienrirennns rerrererrre e .82
516 - Vertical Positioning......ccccrsvesescnrsrennrenn2 | 8-35 Repairand Replacement e rrreaaner s rrrssabes 82
B-17  BeamFinder ..cccoinniiiiicnnecianinnnninnnnnn -2 8-37  Servicing Etched Circuit Boards............
5-18 Calibrator.................'...... e F2 833  Semiconductor Replacement ..............
519  Vertical Amplifier Gain....iuvveerercersinennnss 52 842  CRT Remaval and Replacement......... w83
520: Ven!cal Vem!et ........ 53 B45  Vertical Preamplifier Module

521  Vertical Bandwidth5-3 Removal and Replacement ................8-4
522  CommonMode Rejection Ratio..............53 B48  Horizontal Module Removal

523 AwvsBPhaseShift......coooeviiviniiiniinnnnnnn 53 and Replacement.........eceiiieiernrensenn 54
524  Channellsolation ...ceevevnnnnereesssrsnnnenn 504 B-51  Duat Channel Output Board

525  Trgger Amplitude.............. errernssirssseens 54 ‘ Removal and Replacement......... R 84

1

/

/

e
n

BB EBEBEBEBSSENEEEENYSESES SR EANENES

.




Figure Title Page
2.1 Model 1206B Power Cable Configurations ............2-1
31 Comrols and CONNectors cooeciinmininessrisrimsnnieesens 30
4-1 Channel A Attenuator and Preamplif‘ ar
. Blogk DIagram...u.ceeisisensaisimenisninsrsssssssnsniod

4-2 Horizontal Preamph{ler Block Dtagvam vemsrserssssensdeB
4-3  Trigger Generator and Harizontal .

Amplifier Block Diagram ....ovvevinvrsreiinnsienvenind 7
4-4  Sweep Generator Block Disgram ...........c.ceoeeee 48
4.5  Multivibrator Block Diagram,......ceeeeerrenrencssnr. 4410
4-6 Output Amplifier Block Diagram.....cocerermemnns wd-11
4-7  Regulated Power Supply Block

Diagram v s nnsnensd 12
4-8 Low Voltage Power Supply Block

4.9
4-10

8-1.
8-2.
83.
84,

85

8-7.

89.

8-10.
811,

‘Model 12088

List of lllustrations

LIST OF ILLUSTRATIONS

Diagram .c.uvesiviiiians samressrienrersnrinned13
High Voltage Power Supply Block

Diagram ..ceversriiisiirieserrisnissirsessirsrssreensnli= 14
Overall Block Diagram.........ouonviirenssesranvnissesnd=15

LT T T

Low Voltage Power Supply Adjustments ........ e BT
High Voltage Power Supply Adjustments........ veee5-8
Horizontal Module Adjustments......cceeevvesnsssnnnn 59
Vertical Preamplifier Module
Adjustments.....covensmnnnnsnssoessennn 5010

. Dual Channet Qutput Amplifier

AdJUSIMENIS. v cerervererrrererrrrsessarrrersrererennans 511

Option 006, Schematic ConNeCtion.....v.veeersssrnrss -3

Semiconductor [Gentfication ... .eeernesene. R X

Model 12068 Bottom View .....oevevieiinerennee IO 1
Model 12068 Exploded V'ew.. rerreresraen ceirirnne 89
B mV Preamplifier Module, A1,

Component Identification ............ FRRURURRIE - 5 |
Voits/Division Switch, A1A2,

Compaonent Identification ......ueenrieennreneennnn 8710
Vertical Preamplifier, AJA1,

Component Identification .......eeverreeesvsennesans 8-10
Channel A Attenuator and Preamplifier

Block Diagram ........ PRV . 3 (1

Chennel A Preamplifier Module

Measurement Conditions and Waveforms........8-11
Channel A Preamplifior Module Schematic..........8-11
5mV Preamplifier Module, A2,

Component Identification ........vveesrvansnerens e 812
Volts/Division Switch, A2A2,

Figure

812,
8-13.
8-14.

8-15.

£

. Low Voltage Power Supply Schematic.....

Title Page

Component Identification ........... (SRR . ) 4
Vertical Preamplitier, A2A1,
Component ldentification .......c.oeceirervvnrinnenn 812

Channel B Attenuator eﬁd Preamplifier

Block Diagram cuvviiiriensrressenrsnrsressnes sresnnnnoB-12
Channel B Preamplifier Module Measurement
Conditions and Waveforms........coeveve.. vererennB8-13

Channel B Preamplifier Module Schemauc senvenB-13

8-16. Dual Channel Qutput Amplifier, A3,

Component Identification .......cevveriminnceennnnn. 814
8-17. Dual Channel Qutput Amplifier

Block Diagram .....everieeerirrserrsermsersearnssnessen. B4
8-18. Dual Channel OQutput Amplifier Waveforms.........8-15
8-19. Dual Channel Output Amplifier Schematic...........5-15
8-20. Multivibrator, A3, Compaonent

Identification ....... TR 5 |
8-21. Muiltivibrator Block Diagram........eecrssernersrnnennn8-16
8-22. Multivibrator Waveforms.......errrreermmermnesnnen waB8-17
8-23. Multivibrator Schematic .....oivnseeniivronnennnnn 817
B-24. Horizontal Circuits, A4A1,

Component Identification ....cecivviiviermrriennnnn  8-18
8-25. Horizontal Preamplifier Block Diagram....... eerrens 8-18
8-26. Horizontal Preamplifier Measuremen? .

Conditions and Waveforms............... TR . % |
8-27. Horizontal Preamplifier Schematic ......cocvvvveeerr.8-19
8-28. Horizontal Module, A4,

Component Identification ............. FOUON - 2. 1
8-29. Trigger Generator and Horizontal

Ampilifier Block Diagram........coiveane SRR . . |
8-30. Trigger Generator and Horizontal

Amplifier Waveforms....... P URURRURE . v
'8-31. Trigger Generator and Horizontal

Amptifier Schematic.....ooovicerricennsennnnns reeren8-21
8-32. Sweap Generator Block Diagram............ N : & /)
B8-33. Sweep Generator Waveforms...................5-23/8-24
8-34. Sweep Generator Schematic ,.... . ccurersnnn 8-23/8-24

. Tine/Division Switch, A4A2,

Component Identification ...........c.... +8-25
. Time/Division Switch Schemauc.... .......... ...8-25
. Low Voitage Power Supply '

Block Diagram .......uuvvenivireencensn raernrresan 8-26

. Low Voltage Power Supply, A5, '

Component ldentification ...... ieteesnreresnrennen 827
High Valtage Power Supply Block Diagram,........8-28

. High Voltage Regulator, A6,

Component Identification........covvesneeerinnenns 828
. High Voltage Rectifier, A7,
Component ldentification .............. rranr8-29/8-30

. High Voltage Pawer Supply Schematic .......8-29/8-30

L N N N N B N R ENNEENRNNENEENEENEENNNNENENEERERE K.




’ ‘ o
T

' o '_l;ist! of Tables ; 1 S k . ' l Model 12058
\ R A LIST OF TABLES
®
- . e o ' Table Titte Page
- Voo ST 1-1  Specifications ,......oreeserenns e resse s 143
' - ! Lo N ; J ‘ ' 2 .
. },f DR _ 3-1  Trigger Signal Requirements....c..oeevennicerrriarnnnsd-3 '
| "" it ) ¥ N : i

. R " - ' 61 Recommended Test EQUipMENt ......vviissysessiansssn&0

S | ' ‘ 52 Vertical Amplifier Gain....ccoosemrerrmmiivensricsnrennnnn 52
. K TS ‘ 53  Vertical Amplifier Gain......vereensrrninees SR x|

I ' B4 Sweep Timing......eens . - - I
o | 56 Horizontal Galnt.......cooiireenrimrermeraererrisensssen 56
n s ' + 56 LowVoltage Power Supply Outputs ....eecerveennnnensB-7

6-1  Abbreviations for Replaceable Parts List .........00e0 81
6-2 Replaceable Parts.......eereeeremissisnmnreernsneenses 82

7-1  Manual CRanges....oouenrirssinssssssenssssssiiness o1
7-2  Option 008 Heplaceable Parts ....veeesescnssieennnnnns 172

8-1 Troubleshaoting Tips ...ucerrereenimrmrenesssnsirnenen .85
82 Schematic NOteS......cosreerrivnsmssninsseerrsnnssansenensB?
| 8-3 Dual Channel Output Amplifier

Measurement Conditions......cuvusescensserersnn e 8-14
. 84 Multivibrator Measurement Conditions ......eeerren.8-16
' 5 85 Trigger Generator and Horizontal Amplifier
: Measurement Conditions.......ccvinrrrcssrnresnn 820
86 Sweep Generator Measurement
Conditions ......... eerrersrsesrrananrsnrrer vrrvessranre Bl

oy .



Model 12058

" Section |

SECTION |
GENERAL INFORMATION

1-1 INTRODUCTION.

1-2, This section contains complete instrument specifi-
cations, a description of features, warranty information,
and data for manual and instrument Identification.

1-3. INSTRUMENT DESCRIPTION.

1-4. In the following paragraphs, key features of the
instrument  are described, both in generai and according
to circuit location,

15. GENERAL,

1-6. Hewlett-Packard Model 12068 Is a dual-trace, 500 kHz
general purpose oscilloscope. Designed primarily for rack
mounting, the Model 12068 uses only 5— 1/4 vertical inches
of rack space and has front-panel handles for portability.

1-7. Since all circuitry Is solid state, power consumption
is only about 45 watts, and a cooling fan is not needed.
Complete specifications are given in Table 1-1.

1-8. VERTICAL CIRCUITS.

1-9. The Instrument contains two Identical vertical
amplifiers for single or duat channel operation. Either single-
ended or differential signals can be applied with a cholce of
direct or capacitive coupling. Common-maode rejection for
differential input signals is from 50 dB at 6 mV/div to 30 dB
at 20 V/div. Maximum safe vertical input potentsal {dc plus
peak ac} is 400 volts,

1-10. Twelve calibra'ed switch settings provide a deflec-
tion factor range of 5 mV/div to 20 Vidivina 1, 2, 5
sequence. A vertical vernier permits continuous adjust-
ment between calibrated steps and extends the least

sensitive dzflection factor setting to 50 V/div.

1-11. With the dual trace festure, displays can be
obtained of either channel afone, both channels together
or one channel versus. the other for )tY comparison,
Simuitaneous display of two signals is pos..rble ineither 3
chop or alternate mode of operation, During chop,
channels are switched ax about a 100 kHz rate during each
sweep. In the alternate mode of operation, the signal
applied to each channel is displayed on alternate sweeps,
Sweep is triggered by the cnannel A signal in the A, ALT,
and CHOP modes and by the channel B signal In the B
mode when using an internal trigger source. In X-Y
operation, the signal connected to channel A Is applied to
the vertical deflection plates, ang the channel B signal is

applied to the horizontal deflection plates. Since phase
shift between channels Ts less than 1 degree up to 100
kHz, phase differences between the two signals can be
measured accurately, -

1-12, HORIZONTAL CIRCUITS.

1-13. Vertical input signals can be displayed either versus
an internally generated time base or an externally applied
horizontal signal. Horizontal amplifier bandwidth is dc to
300 kHz {low frequency cutoff Is 1.6 Hz when ac
coupled}, and maxinum safe input is 350V, dc plus peak
ac. Four calibrated sensitivity settings provide a deflection
factor range of 0.1 V/div to 1.0 V/div. A vernier permits
continuous adjustment between steps and can be used to
extend the minimum sensitivity to 2.5 V/div.

1-14. When the time base generator is used, sweep can be
synchronized to a vertical display signal, 2 powerline
signal or an external signal up to 1 MHz. Trigger tevel,
slope, coupling and sweep mode are also selectable.

1-15. Sweep speed settings from 1 usec/div to b sec/div
are available in twenty-one calibrated stepsina 1, 2, &
sequence, A vernfer ¢ontrol provides continuous adjust-
ment between steps and extends the slowest sweep
speed to at least 12.5 sec/div. Using the direct readout
sweep magnifier, fastest sweep speed can be expanded 1o
0.1 usec/div.

1-16. By operating in automatic, a bright time base is
displayed even'in the absence or a trigger input signal.
When a trigger signal above 50 Hz is applied, it overrides
the automatic circuit and controls ‘the sweep. Freerun
operation provides a non-synchronized baseline that is not
affected by incoming trigger signals.

1-17. Single sweep operation can be used with any type
of display and is particularly useful for viewing or
photographing transient waveforms. One sweep is dis-
played, and then the sweep circuits must be manually
reset to operate again. By pressing a pushbutton, the
circuits are immediately reset, and the time delay needed
for stow sweep 10 end is eliminated.

1-18. CATHODE-RAY TUBE.

1-19. The Instrument uses a mono-accelerator CRT with a
non-glate, rectangular faceplate. An intemal graticule is
located on the same plans as the display to eliminate parallax

errors. The tube has a 3000V accelerating potentlal, identical

11
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, vertical and horizontal deflection factors, and elght-vertical
by ten-horizontal divisions (one division equals one cen-
timeter) of display.

1-20. A type P31 phosphor is standard, however, other

types are optional. Special graticules, no graticule, or exter-
nal graticules are also available by special order.

NOTE

Due' to phosphcr burn sensitivity, in-
struments with a P11 phosphor do not
have the beam finder Intensification
feature. ‘

vt "‘1:
j.21. opﬂphs.

El

(

122, Opifo';i'.IJ are, modifications installed on HP in-
* struments at'tle factory and are available on request. The
following optiorih extend the usefulness of the 1205B:
S

NOTE

R‘:jiléceablc parts for options covered by this
manual} are provided in Section VI except for
Option 006 which is covered in Section VII.

OPTION 002: The standard instrument with a special CRT
has P2 phosphor, -

‘OPTION 004: CRT has P4 phosphor and an internal
graticule.

OP‘I'ION 008: Provides three rear panel connectors in
parallel with front panel input connectors. Refer 10 Section
VII for details and parts list,

OPTION 007: CRT has P7 phosphor. An amber contrast -

filter is also supplied.

OPTION 011: BHas aluminized CRT with P11 phosphor.
Also, a special A6 assembly in this option disables the inten-
sification feature of the BEAM FINDER  because PII
phosphor is easily burned by high-intensity displays. '

. OPTION 015 {not covered In this manual): Vertical chan-
" nel outputs through rear panel connectors.

.OPTION_ 602: CRT has P2 phosphor and no graticule.
OPTION 807: CRT has P7 phosphor and no graticule.
OPTION 611: CRT has P11 phosphor, is aluminized, and
has no graticule. Also, a special A6 assembly in this option
disables the intensification feature of the BEAM FINDER
because P11 phosphor is easily burned by high-intensity
displays. . S

OPTION 631: CRT has P31 phosphor and no graticule.
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1-23. INSTRUMENTS COVERED BY
MANUAL.

1-24.  Attached to the instrument is a serfal number plate.

The serial number is in the form: 0000500000, It Is in two
parts; the first four digits and the letter are the serial prefix
and the last five digits are the suffix, The prefix Is the same
for all identical instruments; it changes only when a change is
made to the instrument. The suffix however, is assigned se-
quentially and is different for each instrument. The contents -
of this manual apply to instruments with the serial number
prefix(es) listed under SERIAL NUMBERS on the title page.

1-25.  Aninstrument manufactured after the printing of this
manual may have a serial number prefix that is not listed on
the title page. This unlisted serial number prefix indicates the
instrument is different from those described in this manual,
The manual for this newer instrument is accompanied by a
yellow Manual Changes supplement. This supplement con-
tains *‘change information” that explains how to adapt the
manual to the newer instrument,

1-26. In addition to change information, the supplement
may contain information for correcting errors in the manual,
To keep this manual as current and accurate as possible,
Hewlett-Packard recommends that you periodically request
the latest Manual Changes supplement. The supplement for
this manual is identified with the manual print date and part
number, both of which appear on the manual title page.
Complimentary copies of the supplement are available from
Hewlett-Packard. '

1-27.  For information concerning a serial number prefix
that is not listed on the title page or in the Manual Changes
supplement, contact your nearest Hewlett-Packard office.

1{
|
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Table 1-1. Specifications

Section i

VERTICAL AMPLIFIERS

DEFLECTION FACTOR:

Ranges: From 6 mV/div to 20 V/div (12 positions)
in 1, 2, b sequence. 23% accuracy with Vernler
in calibrated position.

Vernier: Continucusly variable between all ranges;
extends maximum deflection factor to at least 5O
Vidiv.

BANDWIDTH: Dc to 500 kHz with a maximum
. risetime of 0.7 usec. 2 Hz to 500 kHz when
accoupled. )

INPUT: Differential or singleended on ali ranges,
selectable by front-panel control.

COMMON MODE:

Frequency: D¢ to 10 kHz on all ranges.

Rejection Ratio: At least 50 dB with d¢ input cou-
pling on 5 mV/div to 0.2 V/div ranges. CMRR is
atleast 30dB on the 0.5 V/div to 20 V/div ranges.

Signal maximum: 3V {dc + pk ac} en 5mV/div to
0.2 V/div ranges; 300V {dc + pk ac) on ail othe
renges. ‘

INPUT COUPLING: Front-panel selection of DC, AC,
or OFF for both + and — inputs.

INPUT RC: 1 megohm shunted 'by 45 pF; constant on
, all ranges!

MAXIMUM INPUT: 2400V {dc + pk ac),

DISPLAY: Channel A. Channel B. Channels A and B
{either Chop or Alternate}, Channels A and B vs.
horizontal input {Chop only). Channel A vs. B
{A-vertical, B-horizontal), Chop frequency is approx-

~ imately 100 kHz.

INTERNAL TRIGGER: By channel A signal for A,
Chop, and Alternate displays. Channel B signal for B
display.

-+ ISOLATION: Greater than 80 dB between channels at
500 kHz with input connectory shielded, :

TIME BASE

PHASE SHIFT: (For Channel A vs. B) Less than 1° to
100 kHz {Verniers in calibrated position),

SWEEP: .

Ranges: From 1 usec/div to 5 sec/div {21 positions)
in 1, 2, b sequence. £3% accuracy with Vernier in
calibrated position.

Vernier: Continuously variable between ranges:
extends slowest sweep to at least 12.5 sec/div.

X10 MAGNIFIER: indicates magnified sweep time/
division directly with £56% accuracy.

AUTOMATIC TRIGGERING: Baseline |s displayed in
absence of an input signal.

Internat: 50 Hz to above 600 kHz on most signals
causing 0.5 division or more vertical deflection.
Triggering on line frequency also sefectzble,

External: 50 Hz to above 1 MHz on most signals at
least 0.2V g-p. -

Trigger Slope: Positive or negative slope on nternal,
external or line trigger signals.

AMPLITUDE SELECTION TRIGGERING:

Internal: Dc to above 500 kHz on signals causing
0.5 division or more vertical deflection,

External: Dc to 1 MHz on signals at least 0.2V p-p.
Input Impedance is 1 megohm shunted by
approximately 20 pF.

Trigger Level and Slope: Internal, any point on
vertical waveform displayed; or continuously
variable from + 100V to —100V on either slope
of the external trigger signal.

Trigger Coupling: Dc or ac for external, line, or
Internal triggering. Lower ac cutoff is 1.6 Hz for
external; b Hz for internal.

SINGLE SWEEP: Selectable by front-panel switch,
reset pyshbutton with armed indicator light.

FREE RUN: Selectable by front-panel switch.
MAXIMUM INPUT: 350V {dc + pk ac).

13
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Model 12038
Table 1-1, Specifications (Cont'd)’

HORIZONTAL AMPLIFIER

BANDWIDTH Dc to 300 kHz, With input ac coupled
low frequency cutoff is 1 .6 Hz.

DEFLECTION FACTOR: ‘
: . g ‘
Ranges: 0.1 V/div, 0.2 V/div 0.6 V/div, and 1 V/div.
o N

Vernier: Continuously. variable between ranges; ex-
tends maximum deflection factor to at least
2.5 V/div.

INPUT: smglelended

INPUT RC: 1 megohm shunted by approximately 20
pF.

MAXIMUM INPUT: £350V {dc + pk ac).
GENERAL
CATHODE-RAY TUBE.

Type Mono-accelerator, 3000V accelerating po-
tential: P31 phosphor standard; etched safety glass
face-plate reduces glare,

Graticule: 8 x 10 dwiiior.s parallax-free Internal
graticule; 0.2 subdivision markings on honzonml
and vertical major axes, 1 div=1cm,

Intensity Modulation: +2V signal blanks trace of
normal intensity; +8V signal blanks any inten-
sity. Dc coupled input on rear panel; amplifier
risetime approximately 200 ns: input resistance
Is B kilohms.

CALIBRATOR:
- Type: Line frequency square wave.

Qutput: 1V £1,8%, front-panel connector.

BEAM FINDER : Pushbutton to locate beam on CRT
screen regardless of setting of vertical, horizomal

and Entensity controls. L

DIMENSIONS:
i
Refer to outline drawing.
NOTE:
DIMENSIONSIN 2 t
MILLIMETAES {bn
AND (INCHES) vl

__[!!llu
— ~—7
s I BT
- D e O "
“Aom e
WEIGHT:
Net, 22-1/2 1b (10,2 kg); shipping, 35 Ib
(15,8 kg).

POWER 115 or 230V 210%; 47 to 440 Hz; ‘approx-
imately 45w.

i
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2-6. Figure 2-1 illustrates standard conﬁguralions used for

HP power cords. The number directly above each drawing is .

the HP part number for a power cord eqmpped with a con-
nector of that configuration. If the appropriate power cord is

not included with the instrument, notify the nearest HP Sales

2nd Service Office and a replacement cord will be provided

[EN 1 I . I| )
- 81200698 ayzmses ‘3;' stzoma
B‘?O-I:Isl : 8120-2101» ' . 81204389

I

. 1
12004-00-11:7¢

" Figure 2-1. Model 12058 Power Cable Configurations
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SECTION Il o R EF
“‘, ‘.. ll Iii ;"i‘»;' “Ji
INSTALLATION T A
! ) B RO
t T "‘t‘lj‘l l.r||ﬁ | "‘ B J_J|
I ot
2-1. INTRODUCTION. 2-7. POWER REQUIREMENTS.\ B o
- H ;N : _n., L ,Ella:{.f B ."|'
22, This section contains information and instructions 2-8. Model 1205B can be opcra:ed t’rum any, pchr.spun.c
necessary for installing and interfacing the Model 1205B supplying 115 V or 239 V, £10%, 47‘ to, i4-50 H’F' Powar i
Dual Trace Oscilloscope. Included are initfal inspection pro- dissipation is approximalely HS\Vl L g . ! ” , ,' T
cedures, power and grounding requirements, installation in- h'; ", IO J‘urﬂ’.-i-
structions, and procedures for repacking the instrument for _ u.“" AN o ‘: g St i
shipment. ' o : ol IV
| - P 8 CAUTIOM § .00
2.3, INITIAL INSPECTION. " G oo
2-4, This instrument was carefully inspected both lnsm.meiv damage méltr result, it‘ the' lmc-u )
mechanically and electrically before shipment. It should be voltage selectiqﬁ witch is not COfrfﬁ}iYﬁﬂ for f IS
free of mars or scratches and in perfect electrical order upon the proper input’ rfor-cr source, - i b
receipt. To confirm this, the instrument should be inspected " ), i 'i-ﬂ Vi R ~'f;' ’; L
for physical damage incurred in transit. If the instrument was ' Py Tl R t .“ SRR [ -| :
dagmaged in transit, file a claim with thcr:'arricr. Test the elec- 29. The mslrumenl ls normall‘b suﬂat thcvrqctory r&g
trical performance of the instrument using the performance L15-valt or 230volt oper Allon dubcndl o H-'G**{ n au on, To ' ,_ i
test procedures outlined in Section V., If there is damage or operate (he h‘mr':mcm. procecd as !'o!r?wr R o ,
deficiency, see the warranty in the front of this manual. v y ) “ Ny ‘ﬂ ‘.'r‘)
' a. Verify that power cable i is hht mjnrp.&d 14 ,ﬂn}* input M
: powcr.scun:f | .;.-<,,1,. . 11 " ‘:u..,, |' “r-‘
, iy-is . S [RLRENS
v b. Venfy lmc volmgé SHLEQTO’R St\‘h‘.h on re:lr pan Hn,h _
: | correctlysel ). 'nn ;i iy 7;» ‘| Al E W li X
: P—-" ; et b L
o e Us lSu rel lijie | FUSE « (Fi M 115 bit 7"‘
Read the Safety Sumiitary at the front of the 0.8- amp:,c fuse 0?"230_‘&‘ ‘opcfa&iog. ){n X ..‘, Y p J '.
manual before instal!mg or op«rating the in- e ' N “, \ 1"|‘ :
Mument.  ° d. Connnect I]nput power cab}e m tﬁy Ag, pu‘.ver source;! Lo
L Yy . ' nr |!..: AN .}r"
| d ' 210. REPACKING FOK SHIPM&NT. RN
: ‘r. lr ",-I_ "h' : ‘l',l
25. POWER CORDS AND RE CEPTA"‘LES o Lo

211, 1f thdhbtrument is to bc ‘shipped tgin uﬂéwlcu--‘
Packard Sales/Service Office for scryxcr ot repair. attrch,.a‘

tag showing owner (with address), compiclt instp;nem ;cn‘aq

number, and 4 du;rrhst:om of thc scmce rtquiru! fl,;‘x \’i* ],
; i J\IIJ ey ";'u (Y -
2;12, Uss e original sh:pppmg cartc:n ‘and | packmg 1 /‘),
materiz’, If the original packing material is not avanlablc. t'1c o
Hewltt-Packard, SalnsfScmcc ffice will provide inform.q~. )
nm and rccommendm ohé oq ;tcr.als to bc usﬁd v
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18 17

24

25 8

16

10.

1.

1.

13.

14,

i
I

POWER. Applies primu. , bower to instrument,

‘ ‘lndicator. Lights when power Is applied.

TRACE ALIGN. Aligns trace with horizontal
axis. '

FIND BEAM. When pressed, returns offset
bearm to CRT screen. '

INTENSIT‘{;' Adjusts brightness of CRT
display.

FOCUS. Adjusts sharpness of display.

CAL. Provides 1V pk-pk, line frequency,
square wave test signal at front panel jack.

POSITION. Adjusts horizontal position of
display.

* SWEEP/EXT HORIZ. In SWEEP, tums on

sweep generator and allows magnification of

. sweep. In EXT HORIZ, determines deflection

fact.., of external signal ar}plied to TRIG &

HORIZ INPUT fack.

TimeIDivision. Selects horizontal sweep specd,
: o

Horizohtal Vernier. Provides continuous ad-
justment of horizontal deflection factor be-
tween ranges of EXT HORIZ switch or' of

sweep time between ranges of Time/Division
. . ‘ f

switch. : )
i.

SOURCE, Selects origin of trigger signal that
starts sweep, o

¥ ) ]
COUPLING, In AC position, selected Input
signal Is capacitively coupled. In DC position,
input signal is direct coupled.

TRIG & HORIZ INPUT. Jack for spplying
extemal trigeer signals to sweep generator or
external horizontal signal to horizontal am-
plifiers.

15.

16.

12,

18.

19,

20.

21,

22,

23,

TRIGGER LEVEL. Selects point on trigger
wavefann that starts sweep, In AUTO position,
automatic triggers are generated at abou? a 40
Hz rate.

SLOPE, Selects positive or negative-going slope
of trigger signal to start sweep.

RESETY. In SINGLE mode, pressing the push-
button resets sweep to zero, and releasing it
arms circuit preparatory 1o receipt of trigger.
Indicator l2mp glows when sweep circuit is
armed.

MODE. In NORM, sweep is periodically started
by incoming trigger signal. In SINGLE, sweep
is triggered only once, then must be manually
reset. In FREE RUN, swesp cycles continu-
nusly and is not affected by trigger signals.

Vertical Coupling. Selects capacitive {AC) or
direct (DC) coupling of vertical input signals.
In OFF, vertical amplifier input circuit is
grounded and INPUT jacks disconnected.

INPUT. Jacks connect either single-ended or
differential input signals to respective vertical
amplifiers. '

BAL. Adjustme}lt tominimize trace shift when
changing Volts/Division ranges.

L _
Volty/Division. Sefect: vertical amplitier deflec-
tion factor in seventeen calibrated steps.

Vertical Vernier. Provides continuous adjust-
ment of vertical deflection factor between
calibrated ranges of Volts/Division switch. In

* CAL detent, vertical deflection is selected by

.- Volts/Division switch position.

24,

25,

- DISPLAY. Selects single channel, chop, alter-

nate or A vs B CRT display.

POSITION. Adjustsvertical position of display.

Figure 3-1. Controls and Connectors.
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SECTION mn

OPERATION

31." INTRODUCTION.

3-2. Front-panel control operation and typicat instru-
ment application [nstructions are presented in this section.

33. CONTROLS AND CONNECTORS.

. .
. 34. Figure 3-1 shows the instrument front panel with

a brief description of control and connegtar appllcatrons.
Since the channel A and B controls 4. rde‘n&al only
those for channel A are described in the ﬁy;tr.r. For a
more detailed explanation of control and connector use,
refer to the following paragraphs.

35. The TRACE'ALIGN screwdriver adjustment s
used to position the trace parallel to the horizontal
graticule lines. $ince external magnetic fields may shift
the trace, check alignment each time the instrument is
moved 10 a new location, and readjust when necessary.

3-6. Pressing the FIND BEAM pushbutton increases
intensity and reduces amplifier gain enough to return a
displaced beam on screen. This enables the operator to
locate the beam and determine the action necessary to

center a display {examples: reduce input signal ampli-
tude, change coupling, adjust deflection factor, trigger

level, dc balance, position controls, or intensity). When
centered properly, the beam rernains on screen when the
pushbutton is released

NOTE
Due to phosphor burn sensitivity, in-
struments with 8 P11 phosphor do not
have the beam finder Intensification’
feature.

o

3-7. The CAL 1 volr jack provides a 1V pk-pk square
wave signal, at power line frequency, to calibrate vertical
deflection or compensate a divider probe. Signal amplitude
is accurate to £1.5%.

3-8, The SWEEP/EXT HORIZ switch is used to select
either of two modes of horizontal circuit operation. in the
SWEEP X1 or MAG position, a sweep signal s generated
10 establish a time base reference -for vertical signals,
Selecting MAG increases horizontal ampllfrer galn and,

sweepspeed by a factor of 10,

NOTE

In either the X1 or MAG position, sweep
speed is read directly from the Time/
Division dial, and no caleulations are
required.

3-9. Inthe EXT HORIZ position, the switch disables the
sweep generator and applies external input signals to the
horizontal 'amplifiers. Four switch settings provide cali-
brated horizontal deflection factors from 0.1 to 1
volt/division when the Horizontal Vernier Is in the CAL
detent.

3-10. The Time/Division switch controls the time re-
quired for one horizontat division of sweep. Sweep speed
settings from 1 usec/div to 5 sec/div are available in
twenty-one calibrated steps in a 1, 2, b sequence, A
vernier control provides continuous adjustment between
steps and extends the sfowest sweep speed to at least
12.6 sec/div. Using the direct readout sweep magnifier,

-+ fastest sweep speed can be expanded to 0.1 usec/div,

3-11. The Horizontal Vernier has two uses: one for each
function of the SWEEP/EXT HORIZ switch. In the
SWEEP mode the vernier provides continuous adjust.
ment of ‘sweep speed between the calibrated positicns of
the Time/Division switch and extinds the 5 sec/div
range 1o at least 12.5 sec/div. In the’'EXT HORIZ mode,
it provides continuous adjustment of horizontal deflection
factor between the calibrated positions of the EXT
HORIZ switch and extends the 1 V/div deflection factor
to at least 2.5 V/div. When this control is rotated fully
clockwise to CAL detent, time per division and horizontal
deflection factors are calibrated to the front panet controt

settings.

3-12. The trigger SOURCE switch selects trigger signal
origin. in the LINE position a signal at the frequency of
the pawer line is used for triggering. When the INT setting
is selected, the channel A vertical deflection signal triggers
the sweep during A, ALY or CHOP disptay; the channel B
signal is the trigger for a B display. To trigger with an
external signal, set the switch to the EXY position and

apply 3 trigger to the TRIG & HORIZ INPUT jack.

313, The point on a tngger signal that starts the sweep
i3 selected by the LEVEL control. This point can be
chosen over a —100V to +100V range when triggering by
an external signal or at any point on the displaved
waveform when triggering by the internal srgnal ‘Set

!
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SLOPE to positive {+} to trigger on the positwé-going ,

portion of a signal or negative (—) to trigger on the neg-
ative-going portion,

3:14, By setting the LEVEL control to AUTO {fully
counterclockwise detent}, the instrument is automatically
triggered at a 40 Hz rate with no signal applied. In AUTO,
however, if a trigger signal greater than about 50 Hz is
applied, it overrides the automatic circultry and triggers
the sweep.

3-16. The MODE switch selects the type of sweep opera-
tion to be used. In the FREE RUN position, the sweep
generator runs free at a rate controlied by the Time/
Division . switch. In the NORM position, input trigger
signals {internal or externat) produce a sweep on the CRT.
In the SINGLE position, an incoming trigger signal
produces one horizontal sweep cycle. The sweep generator
must then be manually reset before the next trigger signal
will produce another sweep cycle. To reset and arm the
sweep generator, press and release the RESET pushbutton.
The Indicator lamp in the RESET pushbutton will glow
when the sweep generator is armed and extinguish when
the sweep cycle Is completed,

3-16, The + and —INPUT jacks are used to apply an
external signal up to 400V {dc + peak ac) to the vertical
deflection circuits. For a single-ended signal, use either
connector, depending on the direction of deflection
desired, Signals applied to the +INPUT fack are displayed
In-phase on the CRT, and signals applied to the —INPUT
jack are inverted. Use both connectars 1o apply a differen-
tial input signal. The amplitudes of the two input signals
are algahraically subtracted. As a result, one waveform is
dssplayed on the CRT, and common .mode (in-phase)
components of the signal are repcted

3-17. The Volts/Division {channel A or B) switch selects
the vertical deflection factor of the display in mV/div or
V/div. Twelve settings provide calilirated steps from 5 mV/
div to 20 V/div in a 1, 2, 5 sequence. When the Vertical
Vernier control Is in the CAL detent, multiply the number
of vertical divisions of deflection by the Volts/Division
switch setting to determine nput signal peak-to-peak
amplitude, If a divider probe is used, multiply this product
by the division ratio. Tor example: if 3.5 vertical divisions
are deflected when Volts/Division is set to 20 and a signal
is applied to the vertical input connector via a 10:1

divider probe, then 3.5 x 20 x 10 = an input signal of
700V pk- pk ‘

3-18. When the Vertical Vernier'{channel A or B) is sat to
the fully clockwise CAL detent, vertical deflection is
calibrated to the Volts/Division switch. By rotating the
Vertical Vernier from the CAL detent, vertical deflection
factors are continuocusly adjustable and the 20 V/div,-
setting can be extended to at least 50 V{dw, however,

vertical deflection is calibrated to the Volts/Division

swittch only when the Vertical Vemier is In the CAL

deient. .
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3-19. The fiveposition DISPLAY switch selects the type
of display presented on the CRT. Input sianals can be
displayed singly or simultaneously, as explained below,

a. Position A: presents a display of the vertical input
signal applied to the channel A input jacks.

b. Position B: presents a display of the vertical input
signal applied to the channel B input jacks.

c. Position A vs B: presents an X-Y display of the
signals applied to the input jacks of both channels. The
channel A signal s applied to the vertical deflection
plates, and the channel B signal is applied to the
horizontal deflection plates.

d. Position ALT: presents a separate display of each
channel input signal on alternate sweep cycles. In the
INT position of the trigger SOURCE switch, the channel
A signal is selected to trigger the sweep generator,

e. Position CHOP: presents a separate display of each

channel input signal during each sweep cycle. Channels

are switched at about a 100 kHz rate. Sweep |s triggered
by the channel A signal when the trigger SOURCE switch
is set to INT.

3-20. The Z-AXIS INPUT terminal, located on the rear
panel, is normally grounded through a shorting link,
External intensity modulation signals applied to this
terminal are fed directly to the gate amplifier. About +2
volts are required to blank a trace of normal intensity;
+B volts blank a trace of any intensity.

3-21. OPERATING INSTRUCT!ONS,

3-22. Before attempting to operate the Modet 1206B, refer
to the foltowing paragraphs for detslled operating instruc-
tions.

3-23. APPLYING INPUT SIGNALS
3-24. For measurements requlring low ampllfler deflecnon
factors and high impedance levels, a shielded input

‘connection is desirable; An adapter (Model 10111A)

that provides a shielded banana post-to-femaleBNC s
available for this purnose, For differential input operation,
two adapters can be used. Also avsilzble is a frequency-
t.ompensated divider probe {Model 10001A) to provide a
'higher input impedance and reduce circuit loading ef’ects.

3-25. THIGGER SIGNAL REOUIREMENTS.

326, Sweep triggering requlres applucatlon of a signal that
" will start the sweep at the same point on the displayed
waveform during each sweep. Synchronous triggering is
necessary to obtain a stable (jitter-free) display of a
repetitive waveform. To observe two different waveforms
simultaneously, the signals must have time-related repeti-
tion rates, otherwise the one not harmonically refated
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to the trigger signal will be non-synchronous with the .

display.

3-27. Table 3-1 shows the trigger signal requitements with
various control setting combinations, The table provides
frequéncy range, amplitude required and tripger point
information for each possible trigger condition.

3-28. OPERATING PROCEDURES.

3.29. Paragraphs 3-30 through 3-39 contain step-by-step
operating procedures. Due to the versadility of the instru-
ment, numerous applications exist. However, only the basic
operating techniques are explained in the procedures. Most
of these can then be modified or combined to fulfill a wide
variety of uuique requirements.

Section I}

b aaaaa s )

CAUTION ;

The CRT has a plexiglass safety faceplate for
operator protection. To clean the faceplate,
use a soft cloth or tissue. Never use coarse or
abrasive tissues because they will scratch the
plexiglabs. ‘

3-30. Initial Turn-on Procedure. To turn on the 12058,
proceed as follows:

a. Set INTENSITY fully counterclockwise.
b. Set Vertical POSITION (A and B) to mid-range.

Table 3-1. Trigger Signal Requirements '
L

R
Required Signal
_ Trigger ‘ '
Mode Slope Source Level Coupling Frequency Amplitude
LINE . Selectable Line Frequency Internally
DCor AC Connected
AUTO
INT Selectable bC DC to 500 kHz At least 0.5 div

{Any point of deflection

that can be

displayed.} AC 5 Hz to 500 kHz

AUTO BCor AC - B0 Hz to 500 kHz
NORM +or— EXT Selectable bC DCto 1 MHz 0.2V to 350V pk-pk

or +100V to (dc plus peak ac)
SINGLE 100V ; |
b AC 1.6 Hzto
1 MHz
AUTO DCor AC 50 Hz to
1 MHz

FREE o
RUN : Provides a non-synchronous display. | N
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¢. Set DISPLAY to CHOP.

d. Set Volts/Division (A and B) to 20 V/DI1V.

e. Set Vertical Vernier (A and B) to CAL detent.

f. Set + and —Vertical Coupling (A and B) to OFF.
g Set Horizontal POSITION to midrange.

h. Set SWEEP/EXT HORIZ to X1.

i. Set Time/Division to 2 mSEC/DIV.

Set Horizontal Vernier to CAL detent.

L ad
-

Set MODE to FREE RUN.

L o

. Set SOURCE to INT.

m. Apply operating power (refer to power requirements
paragraph in Section II), turn on POWER switch (note that
indicator lights), and allow at least 15 minutes for warmup.

n. Adjust INTENSITY and FOCUS for two sharp and
just visible traces. -

3-31. Trace Alignment and Amplifier Balance. To ad-
just the display for proper trace alignment and amplifier
balance. proceed as follows.

2. Do initial turn-on procedure in paragraph 3-30

b. Using Vertical POSITION controls, sct traces on
horizontal graticule lines.

c. Adjust TRACE ALIGN so that traces are aligned

parallel to honzonta[ graticule lines.

-d. Turnchannel A Volts/ Division switch from 20 ¥/DIV
to S mV/DIV.

¢. If channel A trace shifis, adjust channcl A BAL until
trace remains stationary when Volts/Division switch s turn-

f. Repeat steps d and e for channel B.
332. Free-tun Sweep Mode. The following procedure
explains how to obtain a free-run mode display of the -volt
Pp cahbralor signal on channel A: "
‘& Do mmal turn-on procedure in paragraph 3-30.
. b. Set DISPLAY to A. !
€. Set channel A Volts/Division to 0.2 V/DIV,

d. Set channel A + Vertical Coupling to AC.
jack.

- f. Note free-running (unsynchronized) display, 5 vertical
divisions in amplitude, of calibrator signal.

34
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. 336.
" only one chainel, proceed as follows:

e. Connect Cal } VOLT signal to channel A +INPUT

Model 12058

3-33. ' Normal Sweep Mode. The lollowing procedure ex-

. plains how to obtain a normal mode display of the I-volt p-p
"1, calibrator signal on channel A:

%. '

a. Do initial turn-on procedure in paragraph 3-30.
b. Repeat steps b thiough ¢ for free-run operation.
¢. Set MODE 1o NORM.

d. Adjust TRIGGER LEVEL (or set to AUTO), and
note stable display, 5 vertical divisions in amplitude, of
calibrator signal.

3.34. Single Sweep Mode. To initiate a single sweep
display, proceed as follows:

a. Do steps a and b of normal sweep mode operation
(paragraph 3-33), and set TRIGGER LEVEL to midrange,

b. Set MODE (o SINGLE and channel A + Vertical
Coupling to OFF.

¢. Press and release RESET pushbutton. Note that
RESET indicator lights to signify sweep circuits are armed.

NOTE

Pressing RESET will immediately reset sweep
without normal delay for sweep termination.

d. When sweep is armed, the first trigger input (in this
case the trigger is applied internally since SOURCE is set 10
INT) will initiate one sweep cycle. Set + Vertical Coupling to
AC and note a display. After the sweep cycle, the indicator
goes out until the sweep is manually reset again (step ¢).

3-35. External Horlzontal Input. In this type of opera-
tion, the horizontal circuits perform as an amplifier instead
of a sweep generator, Proceed as follows:

a. Turn on POWER, and allow at least 15 minutes for
warmup.

b. Set SWEEP/EXT HORIZto EXT HORIZ position at
desired sensitivity.

¢. Set Horizontal COUPLING to either DC (direct) or
AC (capacitive).

' d. Connect signal to TRIG & HORIZ INPUT jack.

e. Set INTENSITY, FOCUS, DISPLAY, POSITION,
and Horizontal Vernier for required display.

Single Channel Operation. To obtaina display on

a. Do initial turn-on procedure in paragraph 3-30, except
set DISPLAYto A or B,

b. Set Vertical Coupling to AC (capacuwe) or DC ‘

(direct).
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1. ¢t Set Volts/Division for required deflection factor,

d. Connect single-ended input signals between + or
—INPUT jack and ground jack (signals applied to + INPUT
are displayed in-phase on CRT; signals applied to —INPUT
are displayed inverted on CRT). To display differential
signal, connect between + and —INPUT jacks (ground jack
not used). :

¢. Adjust other controls to meet specific requirements.

3-37. Dual Channel Operation. To obtain displays for
both channels, proceed as follows:

a. Do steps a through ¢ of single channel operation for
channel A and B, and connect input signals to both channel
A and B INPUT jacks.

b. Sect DISPLAY to either CHOP or ALT.

¢. ALT operation is preferable for use with fast sweep
speeds; slow sweep speeds will make the display flicker.
CHOP operation is usually best for use with slow sweep
speeds; fast sweep speeds will cause a dotted trace. Set
DISPLAY 10 CHOP when using EXT HORIZ.

3-38. A vs B Operation. To obtain one trace which is the
signal applied to one verntical amplifier displayed against the
signal applied to the other vertical amplifier, proceed as
follows:

a. Do initial turn-on procedure in paragraph 3-30.

Section [}

b. Set DISPLAY 1o A vs B,

c. Set channel A and B Volts/Division as required.

d. Set channe! A and B Vertical Coupling {onc side
ground for singlcscndcd signals) to AC (capacitive} or DC
{direct).

e. Connect desired vertical signal to channel A INPUT
jacks. .

f. Connect desired horizontal signal to channel B INPUT
Jacks. '

g- Adjust chaunel A POSITION for desired vertical posi-
tion of display.

h. Adjust channel B POSITION for desired horizontal
position of display.

3-39. X-Y Operatlon. To obtain trace(s) which display
channel A and/or channel B on an externally supphcd
horizontal time base, proceed as follows:

a. Set up vertical amplifier(s) for either single or dual
channel operation as explained in paragraphs 3-36 or 3-37.

" b. Set up horizontal amplifier for external horizontal in-
put operations as explained in paragraph 3-35.
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SECTION IV

‘ PRINFIPLES OF OPERATION

'il R
o A

LA,

INTRODUCTION.

K .4-2 " This section contains both an overall anc’ detaifed

A iuxplanation of circuit theory. Refer to the qvera!l hlock

dnagram and figures in this section and the schematics in

IStfction Vil while reading the text.

"43. GEMERAL THEORY.

4-4, Following is an overall explanation of circuit
operation based on the block diagram in Figure 4-10. This
data is presented to create a basic understanding of the
'instrument in preparation for the detailed theory that
follows

4.5, ' For slmpliciw, the block diagram is drawn for
function and doesn’t necessarily show all detalls of the
qch_ematics."

]
48, This instrument consists ‘of a CRT and seven
modules: two independent vertical preamplifiers, a hori-
zontal amplifier/sweep generator, a dual channel output
amplifier, a low voltage power supply, and a high

voltage regu'ator and rectifier. These function as follows:

47, VERTICAL PREAMPLIFIER MODULES.
48. Since operation of the channel A and B vertical

a preampliﬁers is identical, the following text Is applicable

_ toeither.

4-9." Incoming signals, single-ended or differential, are
connected - to the front panel jacks and applied to

- three-position coupling switches for either direct {DC) or
* capacitive {AC) "coupling to the attenuators. A .third ;

alternative - is to switch to OFF. In this setting, the

_ - Incoming signal is disconnected internally, and the atten- .
.uator [nput s grounded. This can be done to set a Ovoit

‘reference without removing the incoming signal from the

. input jack.

. 4-11. In addition to omplifying the incoming signal, the '

4-10. The incoming signal is attenuated before being

- applled to the preamplifiers when the Volts/Division

switch Is set to one of the six least sensitive positions (0.5

_ to 20 V/div). In the remaining six switch settings, the
incoming signal is applied without attenuation direct to ‘

"the preamplifier input.

preamplifier rejects common riode signals. Other features
include an interstage attenuator controlled by the Volts/

‘Division switch, and a front panel BAL adjustment to

keep the CRT trace from shifting when the deflection
faztor is changed,

4-12. Two signals are taken from the output of the
preamplifiers: a single-ended signal is applied, via the
DISPLAY switch, to the horizontal preamplifier for use as
“an internal trigger, and a differentiat signal s applied to
the vertical amplifier in the output module for eventual
application to the CRT vertical deflection plates.

4-1"' ! 'HORIZONTAL MODULE.

4-14‘. The horizontal module can operate in either of two
ways4: as a horizontal amplifier or as a sweep generator.
€ach 'mode of operation is explained separately in the
following paragraphs.

4.-15. HORIZONTAL AMPLIFIER. When the SWEEP/
EXT HORIZ switch is in one of the four EXT HORIZ
positions, the horizontal module acts as an amplifier.
In this mode, the SOURCE switch is bypassed, and
incoming signals applied to the TRIG & HORIZ INPUT
Jack are applied to a coupling switch for either direct
or capacitive coupling.

4-16. The signal is attenuated on one of four steps deter
mined by the setting of the SWEEP/EXT HORIZ switch
and applied to the horizontal amplifier,

4-17. The preamplifier amplifies the incoming signal and
then applies it to the first horizontal amplifier stage for
further amplification.; At this point in the circuitry, o
POSITICN - control is provlded to move the CRT beam
horizontally,

4-18. The single-ended output signal from the horizontal
amplifier is next applied to the output module for
further amplification, conversion to a differential signal
and, fmal%y, application to the CRT horizontal deflection
plates.

4-18, SWEEP GENERATOR. When the SWEEP/EXT
HORIZ switch is set to SWEEP, the horizontal module
acts as a sweep generator. Two sweep settings can be
selected with the SWEEP/EXT HORIZ switch: X1 or
MAG. In the MAG setting, sweep rate and length are
magnified (increased) by X10; huwever, in either setting,
sweep rate is read directly from the Time/Division switch.

4-20. Sweep can be triggered or it can run-free, depending
on the setting of the MODE switch. A negative control
voltage is applied to the sweep generator and [t runs free at
a rate set by the Time/Division switch when FREE RUN
is selected. However, the sweep zwncrator must be'
triggered when the ‘MODE switch Is set to NORM or
SINGLE, N

4-1
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4-21, A sweep signal is generated each time a trigger signal
is applied when NORM is selected, In the’ SINGLE
position of the MODE switch, -operation is similar to
NORM except that an incoming trigger signal produces
only one horizontal sweep cycle. The sweep generator
must then be manually reset before the next trigger signal
can produce another sweep cycle,

4-22, Three trigger cholces can be selected by the
SOURCE switch: an external signal applied to the TRIG &
HORIZ INPUT Jack, a signal taken from the vertical
preamplitiers, or a power- hne-frequency signal taken from
the low voltage power supplv.

4.23. A selected trigger signal Is coupled, either direct or
capacitively, to the horizontal preamplifier and is then
amplified - and apptied to the trigger generator. Upon
reception of the incoming signal, the trigger generator
produces a fast-rise, negative-going step. This voltage step
triggers the sweep generator to produce three output
signals: a sweep signal, an unblanking gam and a trigger
for altemate channet display.

4-24. The sweer signal is smphified in the output module
and is then appliad to ‘die CRT's herizontal deflection
plates to set a time-bass reference “or vertical display
signals. The unblanking gate is applied to an amplifier in
-the high voltage power supply.and is used to unblank the
CRT during sweep time. In the ALT display mode, the
trigger from the sweep generator is used to activate the
multivibrator in the output module.

4.26. Controls in the trigger and sweep generator circuits
permit selection of either the positive or negative-going
slope of the incoming signal for triggering, selection of the
voltage [eve! on the incoming signal that will activate the
trigoer generator, and varigble sweep speed calibrated to
the CRT gratizule,

4.26, When the TRIGGER LEVEL control is set to the
AUTO datent, Atrigger signals are automatically generated
at about a 40 Hz rate to present a baseline even in the
absence of ‘a trigger input signal, However, if 8 trigger
input signal 50 Hz or yreater Is applied, it overrides the
automatic trigger signals and initiates the sweep cycle.

4 27, OUTPUT MODULE.

4-28 A display switching arrangement in the ocutput

madule allows presentation of five types of display:
channel’A signal, channel 8 signal, channel A and B signals

during alternate sweep cycles, channet A and B signals

aiternately switched on and off at a 100 kHz rate, and
channel A signal vertically versus channel B signal
horizontally.

!
4-29, The output module's 'vertical and : horizontal
amplifiers .are controlled by current sources. When the
DISPLAY switch is set to A, a negative voltage is applied
to the A side of the muitivibrator. The multivibrator then
operates as a switch to turn on current source A. As a

a2
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result, vertical amplifier A is turned on, the channel A
signal is amplified, applied to the vertical output amplifier
for further amplification, and then epplied to the CRT's
vertical deflection plates. During this time, a sweep signal
is produced by the sweep generator, amplified by the
horizontal output circuits, and applied to the CRT's
horizontal deflection plates. On the CRT, the channel A

" signal is then displayed versus a time-base reference,

4.30. When the DISPLAY switch is set to B, operation is
identical except that the channel A current source Is
tumed off, and the channel B current source is turned on.
Then, . ily the channel B signal is amplified and applied to
the CRT"s vertical deflection plates.

431, In the A vs. B setting, the multivibrator turns on
current source A and vertical amplifier A, In addition, the
current source that normally turns on the horizontal
amplifier is coupled through the DISPLAY switch and
turns on vertical amplifier B. Thus, the channel A signal
from the preamplifier is amplified by vertical smptifier A
and the vertical output amplifier and then applied to the
CRT's vertical deflectic plates. Instead of a sweep signat,
the channel B signal is amplified by the horizontal output
amplifiers and applied to the CRT's horizontal deflection
plates for an X-Y type presentation.

4-32, When the DISPLAY switch is set to ALT, the
multivibrator -Is triggered by a signal from the sweep
generator and it operates in a bistable state. The
multivibrator then turns on channel A during one sweep
cycle and channel B during the next sweep cycle,
Switching is at a rate determined by the setting of the
Time/Division switch. Thus, the channel A and B signals
are alternately applied to the vertical deflection plates
while a sweep signal is applied to the horizontal deflection
plates. In this way, the CRT display is of a different
channel's signal during each successive sweep cycle, and
the result is a duat-signal presentation on a time-shared
basis.

- 4-33. A negative voltage applied to both the A and B sides

of the multivibrator causes it to become astable when the
DISPLAY switch is set to CHOP. In this mode, the
multivibrator free-runs at a 100 kHz rate. In turn, the
current souices switch on and off at the same rate. The

" channel A and B signals are amplified and applied to the

CRT’s vertical deflection plates via the same paths used
during ALT operation. Howuver, instead of being
displayed separately during diternate sweep cycles, the
vertical display is switched between channels at a 100 kHz
rate during each sweep cycle, .

4.34, Each channel has a POSITION control to vertically
position the sipuul on the CRT, and a Vernier to adjust
sensitivity between the calibrated seftings of the
Volts/Division switch. Pressing the FIND BEAM
pushbutton switch reduces the current applied 2o the
vertical and horizontal amplifiers so that an offset display
can be located and returned to the viewing area.

X ' 3 1 - .. . . J h - .
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" Schematic 1 in Section Vlll while reading the following
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4-35, Except when the DISPLAY switch is set to B, the
internal trigger signal taken from the vertical preamplifiers
and applied to the horizontal module is always the channel
A display signal.

4-36. POWER SUPPLY MODULES, |
i \

4-37, LOW VOLTAGE POWER SUPPLY. Either 115 or
230 Vac, 47 to 440 Hz, can be applied to the input of the
low voltage power supply as opcrating power, This voltage
‘Is then stepped-up or down by a transformer, rectified,
filtered, and regulated to produce operating voltages for
the various circuits of the instrument. in addition, the
low voltage power supply module produces two other
voltages. A tine sync signal fs applied to the horizontal
module so that the sweep signal can be synchronized to
the powerline frequency, if desired. Also, a 1V pk-pk
line frequency square wave is applied to the front panel
for use as a calibrating reference.

4.38. HIGH VOLTAGE POWER SUPPLY. An oscillator,
controlled by a regulator, and a step-up transformer are
used in the high voltage power supply modules to generate
high voltage for the CRT. Further, a gate amplifier in the
high voitage supply Is pulsed to unhlank the CRY during
sweep -time, Chop blanking signais are also applied to the

" gate amplifier to eliminate switching cross-over, and

external signals can be app..2d, via the 2. AXIS INPUT,
to intensity modutate the CRT. The high voltage power

supply ‘also contains circuitry to adjust CRT focus,

astigmatism, intensity and other characteristics.

4-39. DETAILED CIRCUIT THEORY

4-40. The following detailed theory s sub-dwided accord-

ing to module type and referenced to fold-out schematics
in Section ViI, Each schematic is numbered and indexed
in the appropriate text for easy location. Also included
Is 8 separate detajled block diagram for each circuit
function.

: T
441, VERTICAL PREAMPLIFIER MODULES,

4-42, Qperation of the channel A and B vertical preamp-

lifiers Is- identical. Therefore, although the following |

theory describes only the channel A preamplifier, it is
Refer to Figure 4-1 and

text.

4-43, ATTENUATORS. Either single-ended or differential
signals can be applied to the vertical amplifier’s INPUT
jacks. A single-ended signal applied between the positive
{J3) and ground {J2) input jacks results in an in-phase
display -on the CRT. Conversely, single-ended signals
applied between the negative {J1} and ground (J2) input
jacks are displayed inverted on the CRT. To display a
differential signal, use only the positive and negative jacks.

4-A44, From the input jacks, inc'orning signals are applied

to ;three-position Coupling switches (A1ST for signals

capacitance is set by A1A2C1 ahd A1AZCA.

A Section IV,

;. epplied to J1 and'A1S2 for signals applied to J3). When

DCcoupling is selected, both the dc and ac compoenents of
‘the Incoming signal are direct coupled 10 the atteruiators.
Only the a5 signal component s coupled through capaci-
tors A1CIA or AICIB when AC coupling is selected. A
third aiternative Is to swi
this setting, the incoming signal Is disconnected intemally,

and the attenuator input is grounded, This can bedone to

set a Qvolt, reference without removing;the incoming
signat from the inputiack l ‘ . !

4-45, Sngnal attenpalion‘ Is determined by the Voilsl
Division switch setting. When the switch is set to any of
the six settings from & mV/div 10 0.2 Vldw, the attenuator
is bypassed and the incoming signal i applied direct to the
preamplifier [aput. in the six least sensltwe settings {0.5to
20 V/div) of the Voltstivision switch, fhe incoming signal
is attenuated by a <100 factor bero:e being applied to the
preamplifiers.

0
i "- .

4.46, The attenuator network Is essenmllv a frequency
compensated voltage divider used 10/ control the Input
level to the preamplifier. Since the resis.ance of ATA2R2
approximately equals one-hundreth the total resistance of
A1A2R1'plus A1A2R2, the attenuato}'lis a +100 voltage
divider, However to maintain a constant 100:1 division
ratio over a broad frequencyirange, oapacitors A1A2C2
and A1A2C3 are selected with p capacltlue reactance equal
to the same propcriion as the resistors. Capacitor A1A2C2
is 8 high frequency compensation capacltor and it fs
adjusted for an optimum square wave!iresponse (since a
square wave is multi-hamarlic) to’ assure a constant
attenuation ratio over' a wide frequency range. Input
[ I
1

4-47, INPUT AMPLIF!EFIS When the input signal is
applied du'ect to the preamplmer without attenuation,
AJAICY and ATAIC3 datermine the input capacitance.
Input resistanco is set by; A'iAiR! and A1A1R2, and
input current ls limited by AlAl R3 and A1A1R4 during
overload.

448, Voltage at the preamplifier input is limited to about

+12V by a diode clamp circuit consisting of A1A1CR1-

CR4 and associated components. If the voltage at gither '
input exceeds the voltage at the junction of ATATR26/R '

27 or .ATA1R28/R29 one of the diodes will become .
forward biased to bypass the excessive current to ground
and fimit input voltage.

l ,‘

4-49, Theinput amplifier is a two-stage feedback amphlier

with an emitter follower included in the feedback loop. ; '

Field-effect transistor A1A1Q1A/Q1B provides the ampli-
fier with a high input impedance to prevent loading of the
circuit under test, / g

} [N

4-50. Gain of the feedback amplifier is determined by the :
amount of resistance switchcd into the feedback circuit
by Interstage attenuator A1A2R5-R10. BAL adjustment.
A1A2R15 equalizes the dc voltage across the interstage’
attenuator for al! positionsof the Volts/Division switch:

43

ch A1S1 or A1S2 10 OFF. In .

i
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50 _thﬁt the position of the trace does not shift when the
.value of the feedback resistance Is changed.

4-51. The main current for the amplifier is that which
flows through input transistor ATA1Q1A/Q1B and feed-
back resistors A1ATR15 and AT1A1R16. The output
voltage is set by ATAIR9A and is equal to the source

Model 12068

voltage of the FET plus the voltage drop ac;'oss the feed-
back resistor. Vernier balance voltage is set by A1ATR9B.

4.52. The differential signal from emitter followers A1At
Q4/05 is coupled to the vertical amplifier in the output

‘module, Also, a single ended internal trigger signal is

coupled from ATA1Q5 to the DISPLAY switch in the
output module, -
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4.53. HORIZONTAL MODULE.

4.54. Depending on the setting of the SWEEP/EXT
HORIZ switch, the horizontal module can operate either

. as a horizontal amplifier or time-base genera‘or, To

simplify the theory, each mode is explained separately,
from input to output, in the following text.

4-55. HORIZONTAL AMPLIFIER. See Figure 4-2 and
Schematic 5 in Section VIH. The horizon:st madule serves
as an amplifier when SWEEP/EXT HORIZ switch A4A251
is in one of the four EXT HORIZ settings {0.1 to 1
V/DIV), SOURCE switch A4S1 is bypassed, and incoming
signals connected to the TRIG & HORIZ INPUT jack (J7)
are applied to an attenuator network. The attenuator
consists of resistors A4R2 and A4A2R1-R4, compensated
by capacitors A4C1 and A4A2C2/C3,. Total resistance of
the divider' is about 1 megohm, and signal attenuation is
determined by the tap-off point between resistors. For

" example: when the SWEEP/EXT HORIZ switch is set to 1

V/DIV the combination of A4R2 and A4A2R1-R3 {about
1 megohtm) is in series with the incoming signal, and
A4A2R4 {10 kilohms) is in parallel. Thus, attenuation
ratio is 100:1. Ratio of the voltage divider is 50:1 at 0.5
V/DIV, 20:1 at 0.2 V/DIV and 10:1 at 0.1 V/DIV,

4-56. In addition to being attenuated, the incoming signal
can be direct or capacitively coupled. In the AC setting of
COUPLING switch A4S52, capacitor A4A2C1 is in series
with the attenuator, and the signal is capacitively coupled.

o

Section 1V

When the switch is set to DC, the capacitor s shorted, and
the incoming signal is direct coupled to the horizontal
preamplifier,

4-57. The horizontal preamplifier consists of a three-stage
amplifier and a trigger level conirol circuit. Two things
happen when the SWEEP/EXT HORIZ switch (A4A251)
is set to the EXT AORIZ position: TRIGGER LEVEL

. potentiometer A4R3 is disconnected, and the short is

removed from the Horizontal Vernier potentiometer,

4-58 Input impedance is high and, if no signal is applied,
A4A1Q1 hase potential is OV, Consequently, A4A102
emitter voltage is about —1.2V., Voltage at the emitter of
A4A1Q5 Is also about —1,2V when vernier balance adjust- -
ment A4A TR 10A [s properly set. Since the voltage on both
sides of A4A1TR3 and A4A2R5A s equal, no bias current
flows through these resistors, and the circuit is balanced, In
addition, - current passing through the combination of
A4A1R2/84/RS Is sufficient to create a 1.2V drop across
AJdATR4. This voltage drop opposes the voltage at the
emitter of A4A1Q2 to produce a quiescent output voltage
of about OV. Thus, with no signal applied, the amplifier is
balanced and no ocutput is produced,

4-59. Amplifier gain is primarily determined by the ratio
of A4AIR4 to the sum of A4AIR3 and A4A2R5BA.
Horizontal Vernier A4A2R5A adjusts gain to provide
continuous adjustment of the horizontal deflection factor
between settings of the SWEEP/EXT HORIZ switch. When
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the control is set 10 CAL, or when operating in the sweep
mode, the Horizontal Vernier control is shorted. At high
frequencies, A4A1C1 provides additional base drive to
A4A1Q2, Due to alow A4A10Q1/Q2 base current, dc drift

is reduced. Degenerative feedback from the collector of .

AJA1Q3 to the emitter of ‘A4A1Q2 increases amplifier
bandwidth and creates a low output impedance to drive
the input of the following stages. Temperature
compensation is provided by A4A1Q4/05,

4.60, The signal from the preamplifier is next applied
through the SWEEP/EXT HORIZ switch {see Figure 4-3
and Schematic 6), A4A2S1, to the horizontal amplifier
circuit, A4A1Q10/Q11. Incoming signals are limited to
about t0.6V by diodes A4AICR5/CR6 at the base of
emitter follower A4A1Q10. D¢ bias on the base of
A4A1Q10 is varied by POSITION control A4R4, via
emitter follower A4A2Q1 and the SWEEP/EXT HORIZ2
switch. A portion of the amplified signal at the collector
of A4A1Q11 is applied to the base of A4A1Q10, via
A4ATR38, as degenerative feedback. Potentiometer
A4A1IR36 is used to horizontally center the CRT trace at
mid-screen when the POSITION control is at mid-range.
The amplitied signal at the collector of A4AI1Q11 is
applied to the output module for further amplification
and eventual application to the CRT's horizontal
deflection plates.

461. TIME BASE GENERATOR. When the
SWEEP/EXT HORIZ switch is set to SWEEP, the
horizontal module generates a sweep signal to provide a
time-base reference on the CRT"s horizontal axfs.

462. Horizontal Preamplifier. See Figure 4-2 and
Schematic fa Input trigger signals can be selected from
three sosives by A4S1: external {(EXT), internal (INT) or
power-line {(LINE}. External trigger signals are applied at
the front panel TRIG & HORIZ INPUT jack, internal
trigger signals are taken from the vertical preamplifiers,
and line trigger signals are power-line frequency signals
taken from the low voltage power supply. The
SWEEP/EXT HORIZ and SOURCE switches are
interconnected $o that the selected trigger signal is applied
to A4S2, and the two remaining signals are grounded to
prevent interference. ' .

4-63. In the sweep mode of operation, the-attenuator
network is bypassed and the selected trigger signal is
capacitively {AC) or direct {DC) coupled by A452 to the
input - of  the  horizontal preamplifier, Diodes
A4A2CR1/CR2 limit the amplitude of the incoming signal
10 t0.6YV and, thus, permit. ‘riggering over an extended
range of input signals.

464, The horizontal preamplifier consists of a trigger
level circuit and a three stage amplifier with a high input
impedance, low output impedance and high current gain.
Horizontal Vernier A4A2R5A is shorted and TRIGGER
LEVEL potentiometer A4R3 is connected in the sweep
mode. Transistors A4A104/Q5 provide temperature
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compensation for the amplifier to limit drift and, in
additicn, provide a high-input-to-low-output impedance

for trigger level current.

4-65. TRIGGER LEVEL potentiometer A4R3 selects the
point on the incoming signal that will trigger the sweep,
When the potentiometir is varied, so is the amount of
current through A4A1Q4,/Q5. Level range is determined
by voltage divider A4A1R7/RS8,

4-66. Due to the differential connection of the trigger
levet and input amplifier circuits, the output voltage at the
collector of A4A1Q3 changes in accordance with the
setting of the TRIGGER LEVEL control. This voltage is
then applied to the input of the trigger generator circuit as
a composite of the level and input signals. A variable
hold-off level is also taken from the circuit, at the top of
A4A1R7, and applied to the sweep generator circuit.

4-67. Trigger Generator, The trigger generator can either
be triggered by the signal from the horizontal preamplifier,
or it can operate automatically. Each type of operation is
explained separately in the following paragraphs.

/
468 See Figure 43 and Schematic 6. When the
TRIGGER LEVEL control is not set to the fully
counterclockwise AUTO detent, carocitors. A4C2 and
A4C3 are shorted from the circuit In this case, the signal
from the horizontal preamplifier is applied direct to the
SLOPE switch {A454), According to the setting of the
SLOPE switch, either the positive or negative-going
portion of the incoming signal is used to trigger the sweep

cycle.

! 4-69. The base of A4A106 is grounded, and the incoming

signal is applied to the base of A4A1Q7 when the positive
stope is selected. During the negative alternation of the
incoming signal, the base-to-emitter junction of A4A1Q7
is reverse biased, and the transistor is cut-off. However,
when the positive-gaing alternation of the incoming signal
reaches sufficient amplitude, A4A1Q7 conducts with a
resultant negative-going collector voltage.
}

4-70. When the SLOPE switch is set to the negative
position, the base of A4A1Q7 is grounded, and the
incoming signal is applied to the base of A4A1Q6. During
the positive alternation of the incoming signal, A4A1Q6
-conducts and cuts off A4A1Q7. The result is no output
However, when the negative alternation of the incoming
signatl reaches a sufiicient amplitude, A4A106 cuts off and
A4A1Q7 conducts enough to produce a negative-going
collector voltage. Thus, either the positive or negative
alternation of the incoming signal can be selected by the
SLOPE switch to produce an output at the collector of
AdA1Q2.

i

4-71. The negativegoing signal -at the collector of
A4AIQ7 is amplitied and inverted by A4A1Q8. Normatly,
tunnel diode A4AICR4 is in the low voltage state.
However, as the collector of A4A1QS8 rises in a positive
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Figure 4-3. Trigger Generator and Horizontal Amplitier Block Diagram

direction, more current flows through e wnnel diode
until it finally switches to the high voltage state. This
increase in voltage, combined with the pre-bias voltage
from the combination of ASA1R25R28, is sufficient to
wrn on A4A1Q9. As a result, a fast-rise, negatwegomg

" step is produced at the collector of AGA109.

472. When the TRIGGER LEVEL control is set fully
counterclockwise to the AUTO detent, ‘the trigger
generator automatically generates trigoers at about 3 40-Hz
rate to prisent a horizontal time base even in the absence
of an incoming horizontal signal. However, incoming
signals of the proper amplitude and frequency override the
automatic trigger pulses and start the sweep cycle.

4-73. During automatic operation, capacitors A4C2 and
A4C3 are switched into the input of the ditferential
amplifier. Thus, the low resistance (ground) dec reference
for the bases of A4A106/Q7 is removed. The base of
A44706 is held near ground potential by A4AIR15, but

the base of A4A1Q7 is free to follow an auto feedback

signal from the collector of A4A1Q9.

4-14, Automatic trigeering rate is determined by the RC

.tizne constant of AJATR31/C15 and is about 40 Hz, if an

incoming signal of sufficient amplitude and greater than
50 Hz is applied, it will override the automatic operation.
Since capacitors A4C2-C3 are inserted in the circuit, the
TRIGGER LEVEL control is ineffective, and the voltage
level at which overriding s:mals control the circuit is not
selectable.

e

4-75. Sweep Generator. See Figure 4-4 and Schematic 7.
Depending on the setting of the MODE switch [A4S5), the
sweep generator can: .

a continuously be triggered to generate sweep signals ' '

{normal sweep mode).

b. generate only one sweep when triggered (single
sweep mode). The sweep generator must then be manually

‘reset before further trioger slgnals can produce addquonal

sweep signals. ! 2

'

c. run-free {free-run sweep mode).

4.76. Normal Sweep. Transistors A3A1Q12/Q13 form a.
complementary trigger Schmitt circuit; that is, both
transistors elther conduct .or don't conduct,
simultaneously. 'The base of A4AIQ12 is armed (set to
about O volt) by control Schmitt A4A1Q20's emitter
when the MODE switch (A4S5) is set to NORM. However,
with no input trigger, the trigger Schmitt transistors are
cut ol’f

4-77. When a negative-going trigger signal is applied, it is
differentiated by the input resistance/capacitance and
applied, via AMAICR7, to the emitter of A4A10Q12.
Transistor A4A10Q12 then conducts, and the voltage drop
at the colector turns on A4AIQ13. The voltage at the
emitter of A4A1Q13 then turns-on A4A1Q14, and a
negative-going voltage sulse is developed at the emitier,

47
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4-78 The negative-going pulse at the emitter of A4A1Q14 constant path: through the timing resistance
is applied to three places: {A4A2R12-R18), AJA2C5/C6, AJAIRES and emitter .

" follower A4A1Q18. At the same time, A4A1Q17 and

a. to the multivibrator in ihe output module for A4A1Q18 decrease conduction, and the emitter voltage of

alternate channel switching. ‘ : AJdA1Q18 moves toward the +50V supply potential at a

' rate determined by the time constant of the sweep timing

b. to the gate amplifier in the high voltage power capacitance and resistance, Since current through the

supply to unblank the CRT during s:veep time. : .timing capacitor is constant, the linear ramp portion of the

“ sweep signal is produced. ‘

c. 10 the emitter of A4A1Q15 and the anode of ,

A4A1CRI.5. : 4-81, The rising ramp at the emitter of AJAIQIB is
apptied through the Time/Division switch {Schematic 8) to
the output module. By changing the sweep charge time
and charge potential, ramp slope can be altered for the
various sweep speeds. Ramp slope can be varied between
settings of the Time/Division switch by Sweep Vernier
potentiometer A4AZRE8 to allow discrete adjustment of

4-79. Before the negative-going pulse is applied to the
emitter of AGA1Q15, the transistor conducts heavily. As a
result, a large voltage Is dropped across collector load
resistor A4A1R52, and the collector becomes positive
enough to forward bias diodes A4AICRSCR11. The

potential at the gate of source fallower A4A1Q16 is then iolav. The Ti ot » :
about +5.4V, Amplifier AJAIQI6/QI7/Q1Bconductsand  repon o . roms p;‘:;"z:“;f;':; S Seings are
‘ A4A1Q15/Q23 form a comparator to drive the emitter of fully clockwise to the CAL detent Emitter follower
A4A101’8503bout ¥5.4V. Since both sides of the sclected A4A1026 is a voltage source for the sweep timing
sweep timing capacitor {either A4A2CS or A4A2CS, resistors, and A4AIRI0B/C/D are sweep timing
-depending on the setting of Time/Division) are equal . adjustments.

{about +5.4V), the capacitor has no charge.

o | : _ | .
. 4-80. When a trigger signat is applied to the input of the 4-82. See Figure 4-4 and Schematic 7. The rising ramp at

' ’.""- sweep generator, a negative-going gate signal is coupled to the emitter of AJA1Q18 is aiso applied to the hold-off
¢ the emitter of A4A1Q15 and the anode of A4AICR15, . discharge, ramp control and control Schmitt circuits. As
‘Both of these devices are reverse biased and neither ", the ramp rises, A4A1Q24 turns on and discharges the

co‘nduqlt;. With no A4A1Q15 current, the collector moves . hold-off capacitor {A4A2C7-C9, selected by the
toward 'the —50V supply potential and reverse biases Time/Division switch). When the ramp voltage rises
diodes A4AICRI-CR11. Timing capacitor A4A2C5 or enough to overcome the forward bias on A4A1Q21, the
A4A20§ then starts to charge via the following long time transistor turns off and consequently turns off A4A1Q20.
8]
' o : - ALT
. e TRIGGER
TO MVB
‘ UNBL ANKING
¥ ! On.num\f ! A Te
A
‘ W+ SWEEP
TR i it bt rgdincty | witihete Tl L S
ALRIDIS AARIQIS . [ A4A1Q18 AdAIQIT A4AIQIN T SWHCH
Rt EE— U
‘»i\\; i{ ]‘.
o : Q Tweso
) ' v ;
sINGLE ConTAOL ! HOLD=OFF " awp ‘
SwEEM -l SCRMITTE CIRCUIT MECOVERY
A4AIGIS adaigzor §U1 Aamc2zs BT sEnsom v
A4LQYS ASAIG2: A4AIQ24 ! A4AIQ2Y _ ) “
y—— _- ‘eaeens) At Y
Y\ 0 it
’ L!Vkl.-iplﬂﬂ ; . | v
HORIZ P'R!AIPL \
—s30y
IZO0A L= B ".
1 sy

Figure 4-4, Sweep Generator Block Diagram
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483, When the controt Schmitt turns off, it removes the
arming voltage applied to the base of A4A1Q12, Emitter
follower AsAiQH then tumns off, and the resulting
positwe-going voltage. step 8t the emitter is applied to the

" gate amplifier in the high voltage power supply to blank
the CRT. This positive-going voltage step also turns on

. ramp control transistor A4A1Q16, The ramp control
transistor’s collector voitage then moves in a positive

" dtrectlon and forward biases diodes A4AI1CRS-CR11.
Tramis‘:nrs A4A1Q17 . and A4AIQI8 then conduct

. the relatively fast path consisting of: through A4A1Q18
v, collector to  emitter, A4A1R58 A4A2C5/C6,
Y A4AI1CRS.CR11, and into the 'collector of A4A1Q15,

This action generates the flyback portion of the swvep
I su,;nal .

P emitter' of A4A1Q15 just, prior to the timing capacitor’s

-+ discharge also forward biases AJAICR15. However,
. A4A1Q23 § 5 snll turned oft by the ramp voltage. When the
q ramp fally m its minimum value, A4A1023 turns on and
' charges the hold-off capacitor {A4A2C7-C9). Hold-off
time is defined as the minimum time between the end of
the flyback portion of the sweep signal and the beginning.
of the next ramp. A positivegoing hold-off ramp  i$

applied to A4A1021 by emitter follower A4A1Q22. Also,
a trigger leve! signal is applied to the bese of AJA1022 10
allow stable triggering of complex waveforms.

4-85 When the hold-off ramp potential is sufficient to
' forward bias A4A1Q21, it conducts and turns on
A4A1020. Once again the control Schmitt circuit provides
“an arming voltage to the base of trigger Schmitt
A4A1Q12, and it then stands by to initiate another sweep
- cycle upon receptlon of a trigger- signai from the trigger
generator.

486, Single Sweep. When the MODE switch is set to the

~ SINGLE position, an incoming trigger signal produces one
horizontal sweep cycle. The sweep generator must then be
manually reset before the next trigger signal can produce
another sweep cycle. :

. 487. The main difference between single sweep and
normal sweep is that the control Schmitt doesn’t re-arm
:the trigger Schmitt circuit following the compietion of a
sweep ramp. This makes it impossible to start a new sweep
cycle until the RESET (A456) pushbutton is pressed

488, When the RESET pushbutton switch [s pressed ‘the
voltage across A4ATR8B1 increases to about +28V. This

control Schmitt regardless of ramp condition, As a result,
thé trigger Schmitt is not armed, and the sweep is
terminated. :

.

. . 4.89. During this time, the ramp recovery and hold-off

’ circuits operate but are unable to tum the control Schmitt

_back on to arm the trigger Schmitt. Capacitors AJA1C30
‘ .

!
) t
g

heavily, and the sweep tlmmg capacitor discharges through -

484, The positwe-gomg voltage step applied to the .

produced as the hold-off capacitor charges. This ramp is .

voltage, applied to the base of A4A1Q021, twrns off the .

) 1
i
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and A4AI1C31 chamge to the +28V potential across
A4A1R81, and arming delay transistor A4A1Q25 tums
on. Current flowing from A4A1025 passes through
A4AIR7T7 and A4A1R43, creating a voltage drop that
reverse biases A4A1CR7. This prevents incoming trigger

' signals from reaching the trigger Schmitt circuit

, 480, When the RESET pushbutton switch is released,

A4AIC30 discharges and maintains the reverse bias on
AAAICR7 for about Q5 second. Capacitor A4A1C31
discharges through A4AIRB1 and A4AIRB4, and the
voltage drop across AJATRB4 then turns on A4A1Q21,
The base of A4A1020 then goes positive, and the
transistor conducts to provide O volt at the base of
A4A1Q12 and arms the trigger Schmitt. When the
0.5-second arming delay ends, A4A1Q25 turns off, This

.removes the reverse bias from' A4AICR7 and allows

“incoming trigger signals to be applied to the trigger

" Schmitt. In addition, lamp A4DS1 lights to indicate that

the circuit is armed.

4-91. The first incoming trigger signal applied to the
trigger Schinitt after the circuit is armed initiates a sweep
cycle as previously explained in the normal sweep mode,
with the following exception. The control Schmitt circuit
senses the maximum ramp voltage, turns off, and
terminates the sweep ramp. Both the recovery sense and
hold»off circuits function normally but are unable. to
overcqme a fixed bias set by A4ATRB4. Therefore, the
control Schmitt doesn't turn on.and re-arm the trigger
Schmitt unless the RESET pushbutton switch is pressed
again,

4-92. Free-Run Sweep. When the MODE switch is set
to the FREE RUN position, the sweep generator runs-free

. atarate determined by the Time/Division switch and can't

be controlled by an incoming trigger signal,
i .

4.93. Resistor A4AIR77:is connected to the —50V
supply by the MODE switch curing free-run operation.

The voltage drop across A4A1TR77 then drives the emitter

of A4A1Q12 so far negative that the trigger Schmitt
changes state each time it receives an arming signal from
the control Schmitt circuit. Thus, an incoming signal from
the trigger generator is not needed to start a sweep cycle.

494. OUTPUT MODULE.

4-95, The output module consists of multivibrator-
switched current sources and vertical and horlzontal
output amphflers.

4-96. MULTIVIBRATOR See Figure 4.5 and Schematic
4. Operation of multivibrator A3Q15/Q16 is set by
DISPLAY N'ltch A3S1, The multmbgator is:

1

a a swit h (cne ane on and the other off) for A, B,
and A vs. B ditplays. N

b bistable for ALT {alternate) channel displavs.
]
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Figure 4-5. Multivibrator Block Diagram

¢ astable at about 100 kHz for CHOP {mixed}
displays.

4-97. In the A vs. B setting, —50V s applied through the
DISPLAY switch {A3S1) and A3R46 to .the base of
A30.15. As a result, A3Q15 turns on and the collector
moves in a positive direction. This positive-going voltage
ensures that A3016 won’t conduct, and it forward biases
the base-to-emitter junction of A3Q14. Curent source
A3Q14 then conducts to supply current to the channet A
vertical amplifier {Schematic 3). When the DISPLAY
switch is set to A, operation is the same, and current is
again supplied 10 the channel A venical‘ amplifier,

4-98, The -850V is dqsconnected from the base of A3Q15
and applied 11 the base of A3CA6, via A3R44, when the "
DISPLAY switch is set to B, Transistor A3Q16 then
conducts, ensuring no A3Q15 conduction, and forward
biases the base-to-emitter junction of A3Q17. Current
source A3Q17 then' conducts to supply current 1o the
channel B vertical amplmer :

499, Wrsn. the DISPLAY switch is set to ALT, neither
A3R44 or:A3R46 is connected to the =50V supply, and
the alt trigger {unblanking pulse) from the sweep generator
is applied to the ancdes of A3CR25 and A3CR26. The

410

muttivibrator then operates in a bistable mode, turning
current sources A (A3G14} and B {A3Q17} alternately on
and off at the rate of the unblanking pulse. Thus, channe!
A current is supplied during one sweep and channel B
current is supplied during the succeeding sweep.,

4-100. The unblanking pulse is disconnected and —50V is
applied through A3R44/R46 1o the bases of both
A3Q15/Q16 when the DISPLAY switch is set to CHOP., In
this mode, the multivibrator is astable, and it free-runs at
about a 100 kHz rate. When A3Q15 turns on, it turns off
A3Q16 and turns on A3Q14 to supply channel A current
for the vertical amplifier. Then the cycle reverses.
Transistor A3Q16 turns on, turning off A3Q15 and
turning on A3Q17 to supply channel B current for the
vertical amplifier. Unlike ALT operation, the channels
switch independent of the sweep sitnal at about a 100 kHz

, rate. -

N

4-101. Current source A3Q18 always conducts. When the
DISPLAY switch is set to A vs. B, it supplies current to
the channel B vertical amplifier while A3Q14 mipplies
current to the channel A vertical amplifier. In all other
setting of the DISPLAY switch, A3Q18 supplies current to

* the horizontal amplifier.
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4-102. Current is normally supplied to the current sources
from the —-B0V power supply, via the FIND BEAM
pushbutton switch {S2) and A3R61. When the FIND
BEAM switch is pressed, A3R61 Is disconnected. Current
is then supplied from the filtered —60V supply, via
A3RGSS, Since the resistance of A3RS58 is greater than that
of A3R61, the current sources supply less current to the
output amplifiers. And, since less current is supplied to the
output amplifiers, vertical and horizontal deflection is

Section IV

decreased. The —50V that was connected to A3RB1 is
now applied to the gate amplifier in the high voltage
power supply by the FIND BEAM switch, As a result, the
CRT is unblanked, An offset CRT display can thus be
returned to the viewing area.

4-103. Emitter follower A3Q13 Is used to apply a chop
blanking signal to the gate amplifier in the high voltage
power supply when CHOP s selected by the DISPLAY

FROM
O CHANN A 5 CURRENT
i PALAMPLS FROM MYB

EMITTER
FOLLOWER

2ND MALF

A3Q)

70 CARY
VERTICAL
DEFLECTION
PLATES

r......‘............___L _________ .
" I
| :
‘ I ] INPUT FROM :
ek l [ o P HORIZ ANPY
I AT ! 1
. g |
I 1 . X
! ' 1 =3 iST HALF !
: : clgsq%unt anPpL
]
o ; pe=
. ALT
rrow | On "y : » ! ' 10 AT
CHANN B 4 ~d 2ol cynment CLGRENT —= I Toch
prEsupy s [YERNIER FROM WVE : | o—— " P oErLEcT.
' [ | : PLATES
l i | o——d
. ; ST ALK '
1 : ‘ CASCOCE AMSL
' 43010 i
I °
I . ALT i
1 o—t
[evcF]
: o—
; )
'
oleo
3
O 4
]
_-
.0--_--
2]
o-.u—_
[1-0-7 TS )
_Figure 4-6. Qutput Amplifier Block Diagram
b ' 411



v

- Section w

swatch This signal, taken from the multivibrator, bIanks
the CRT durlng switchmg time between channels,

4-104 Either the channe! A or B display signal from the
vertical preamplifiers can be applied as an internal trigger

signal to the harizontal preamplifier. Except when the

DISPLAY switch is set 1o B, the internal trigger signal is
always taken from the channel A preamplifier.

4-105, OUTPUT AMPLIFIER. See Figure 46 and
Schematic 3, Channel A signals are applied to the bases of
A3Q1 and A3Q2 from the vertical ‘preamplifiers. These
two emitter followers isolate the preamplifier from chop
and alt signals present in the emitters of A3Q3 and A30Q4.
This isolaticn Is needed to prevent interaction with the
channel A trigger sngnal

4-106. The channel B signal is applied to the bases of
A3Q7 and A3Q8 from the channel B preamplifier.
Isolation transistors are not needed becauss the channel B
s:gnal isn't used for tnggenng in the chop or alt modes.

4-107 Only operation of the channel A amplifier is
explained in detail in the following paragraphs. The
channel B and horizontal amplifiers are similar.

4104, Dwodes A3CR3-CR6 allow fast recovery of the
. amplifiers i7 they are driven into saturation. Protection
_diodes A3CR7 and A3CR8 prevent A3Q3 and A3Q4
“emitter breakdown if the amplifier is overdriven., The
input is neutrsiiiod by ‘A3C1 and . A3C2 to prevent
ceupling between channels when both are connected to
. A3Q5/Q6, as is the case in the alt ¢ :chop modes.

4109. Cutput amplifier gain is about 40 when Vernier
potentiometer A1A2R16 is set to the CAL detent. Since
the vertical output stage is a differential cascode amplifier,
gain is spproximately equal to the ratio of A3R12 or

- A3R13 to one-half of the resistance between the emltters :

of A.303 and A304

' 4-110 Whelher the channel A or B amplifiers are turned
‘'on or off is determined by the current soyrces applied to
the arm of the POSITION potennometers (R6 for channel
A and R7 for channel ‘8. Either channet (A or B) or both,

a8 100 kHz rate {CHOP} or alternating st the sweep rate

{ALT), can be applied to the second half of the output
cascode amplifier (A3Q5/Q6), depending on the setting of
the DISPLAY switch. Qutput signals are then applied to
the CRT's vertical deflection plates.

4-111. Operation of the horizontal output amplifier is
similar to that of the vertical output amplifier. The
horizontal signal or sweep signal {depending on the
SWEEP/EXT HORIZ switch setting) is applied to the base
-of A3Q9, converted to a differential signal, amplified and
then applied to the CRT’s horizontal deflection plates.

4112, Current is supplied to the emitters of A3Q9 and
.. A3Q10 from the multivibrator circuit at alt settings of the

412
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DISPLAY switch except A vs. E£ In this setting, the

hnnzontal signal is disconnected from the second halt of

~ the cascode amplifier (A3Q11/Q12), and the channel B

slgnal from the vertical amplifier is applied instead,’

4-1113 POWER SUPPLY MODULES

4-1 14 There are two power supplies in this Enstrument.
low vpltnge supply and a high voltage supply. Each {5
explained separately in the tollowin'g text.

4-115, LOW VOLTAGE SUPPLY, See Figure 4-8 and
Schematic 9. Line voltage is transformed, rectified and
filtered into two regulated outputs (+50V and —50V) and
ane umegulated output (+180V). In addition, 6.3 Vac is
applied to the CRT filament, a calibrating signal is
generated, and a power-line. frequency sync signal is
provided for the horizontal circuits,

4-118. Prlman( ower. Either 115 or 230 Vac (110%
single phase, 47 to 440 Hz} can be epplied as operating

i powsr, Jdepending on the voltage selector switch setting.
When POWER switch S1 is turned on, lamp DS1 lights to in-
dicate the prese-xco of primary power, and fusas Fi prevents
excessive input current from damaging the instrument. Since
the instrument Is fuilly transistorized (except for tha CRT), no
fan is needed, and cooling is by convection.

4-117. If 1156 Vac is used as primary power, one side of
the line voltage.is applied to pins 1 and 3 of T1, and the
‘other side is coitnected to pins 2 and 4. Thus, the two
primary windings are in parallel This is done so that
primary power is divided between the two windings, and
neither is as'susceptible to breakdown,

g
4-118 When T1 is wired to accept 230 Vac, windings 1 to
2and 3 to 4 are connected in series. This decreases the
transtormer step-up ratio by a factor of 60% so that
secondary voltages remain the same as when 115 Vac is
applied,

' 4119. Basic Regulated Power Supply. A simplified block

diagram of the type regulator used in the fow voltage
power supply is shown . |n Figure 4-7. In effect, this circuit
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. Figure 4-8. Low Voltage Power Supply Block Diagram :

'n simply & self-ad;ustmg voltage divider. Its purpose |s to

keep omput valtage constam.

oo

]
4-120.‘Input .voltage, from the rectitiers, is d:'obr;e'd

~ proportionately across the series regulator and the parallel
" combination of load and sensing device. Changes in output
- voitage are detected by the sensing device [either a
comparator or common emitter amplifier) and are then

compared against a reference voltage. If sensor voltage
doesn’t agrec with the reference voitage, a difference

: voltage is created and applied to the driver.

: .4-121 The dnver in turn, contrals series regulator bias.
: ’ Smce the series requlator acts as a variable resistance, it

r

' !lrst. )

¥

either increases or decreases conduction. The resulting-
voltage drop oppases the cutput veltage change and, thus,
output voltuoe remams at a constant level,

4-&22. Secondary  Power. AC voltage . across each
secondary winding {except calibrator and CRT filament
voltages} is full-wave rectified by a bridge circuit: The
resulting dc voltages are filtered and applied to the
following circuits for regulation. Since the ~50V supply
acts as 3 reference for the other supplies, it is explained

4.123. -50 Volt Supply Frorn pms 9 and 10 of T,
secor-dary ac vol!age is ful!-wavepbndge rectifind by

Wl
1. i
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ABCR14-CR17, The resulting dc valtage, pulsating at 120
Hz, is filtered primarily by ABCE. Resistor ABR1B s a
bleeder plarcd .at the input es a protective device to
_ discharge ABCS if fuse ASF3 opens. Current Is limited by

ABR17 and, In case ASF3 opens, AECR21 protects AGC9
from revérse charging -

4-124, Output voltag' is sampled at voltage divider
ABR28/R29/R30 and applied to the ccmparator,
A5Q56/Q6, This voltage, epplied to the base of ASQS, Is
compared against a reference voltage set by ABVR4 at the
base of ABO5, A voltage difference is then amplified and
applied to the driver, A5Q4, in turn, the driver changes
the bias applied to series regulator Q2. This, in effect,
changes the resistance of the regulator and keeps output
‘voltage constant, . ]

4125, In case the —50V supply output Is shorted to
ground, ASVR3 protects the serles requlator by turning on
and causing A502 to draw enough current to open fuse
AS5F3. RC network AS5C6 and ~bR21 (s a high frequency
roll-oft path for frequencles above 10 kHz, and ABCY
bypasses noise caused by zener diode ASVR4. Diodes
ABCR18 CR20 are protection diodes.

4-126. +50 Valt Supply. The +50V supply functions
similar to the —B0V supply. Sensor amplifier ASQ3 is

" Model 12068

referenced to the —50V supply. A voltage variation in the
+60V supply output [s sensed at the base of ASQ3,
amplified and applied to the series regulator by driver:
A5Q2, The series regulator (Q1) then compensates with
mare or less serles resistance and restores output voltage to
the original level.

4-127, Bias for the driver is provided by ASVR2, and
ASVR1 protects the series regulator. Diodes ASCR11 and
ASCR12 are emitter-to-base protection diodes, end
ASCR13 rrotects A5C2 and AS5C4 by preventing the
supply voltage from going negative. Frequencies ehove 10
kHz are rolled off by A5C3 and ASR12.

4-128. +180 Volt Supply. This supply consists of an
unreguliied +130V supply added onto the +50V supply.
Input voltage is full-wave rectified by AGCR2-CRB, fused
by AGF1, and filtered by ASC1. Resistor AERG is a
bleeder. Since the supply is not regulated, output voltage
may vary with the line voltage or load changes,

4-129. Calibrator. This circuit produces a 1V pk-pk
power-line frequency square wave. Transistor A5Q1
operates as o switch. During the negative alternation of the
power-line frequency signal tzken from T1 pin 6, the
transistor saturates, and output voltage at the front panel
calibrator juck (J9) is OV. The transistor cuts off during

I

; ) INPUT
i FROM -
(i y
f: ' W Q INTENSITY
‘ UNBLANKING
f‘f y GATE ™
- ‘ . CHOPPED GATE
i BLANKING/INTEN~= AMPLIFIER
- EQUALIZATION A6Q1-AE03 ;
. 1" 1 i i
. [} . ‘;
/ i VERTICAL
-/ . ’ n'éé‘r\r:rszn 1 OEFLECTION -
! ' 8 FILTERS ' )
/ HIGH VOLTAGE HIGH voLTAGE] ee— , ’
ks OSCILLATOR ITRANSFORMER ) . . !t
-, AGQ4 APTH _ , . .
i ' I, Km—— 172 WAVE . , :
: REGTIFIER P
r & FILTERS _] :
I’ : I
; S — ' ) '.
| - - | .
4 i .
. REGULATOR VOLTAGE ]
L - | 1
. 3 AEQ3~AEQT - OVIDER ‘ HORIZONTAL g
v DEFLECTION . _
i b ' "
A ; ‘I ) : ) 8
y . : ! . , B
4/ vt v : ) . ' ; . HI00A- -1 ;
_ . . y " . ‘
N , . Figure 4-9. High Voltage Power Supply Block Diagram ) ! ‘
1 .-
4-14 ) .
v ' : :1' s R } .
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0 the positive alternation of the input signal, and output divider and, thus, limit the range of INTENSITY Al VERTICAL PREAMPLIFIER MOOULE . ; _ ~
. . voltage is set to —1V by voltage divider ABR3-R5, The potentiometer R3. Both Intensity potentiometers adjust 5 ME':_Q_“ 0 A3 QUTPUT MODULE 5 _ﬁ'inr'_ ~T ' - ] )
! signal that drives the calibrator is also attenuated by ASR1 CRT beam intensity by changing the grid-to-cathode bias, ! v ?
and applied to the horizantal module for use as : | 1 - \
[ ] power-line frequency sync signal. ! 4137, GRT grid potentiat Is normally about —2955V, ["° OUPLING ATTENUATORS . j ANPLIFIER VERTICAL
, Since grid potentiat is normally about 50V more negative it | . ib . TRG A ero e i * S
n 4130, HIGH VOLTAGE SUPPLY. See Figure 4-9 and than the cathode, the CRT beam is turned off, Neon bulbs INPUT B | : | Yo o
Schematic 10. The high voltage power supply consists of ABVR2 and ABVRS3 protect AGCRS. The grid is prevented \, : il
B three circuits: a high voltege regulator, high voltage from becoming excessively positive with respect to the I . l (E ; A .
rectifiers, and a gate amplifier. Each of these is explained cathode by AGCRS/R37. oo T - '
gmatism,. roundness of the spot, is adjusted hy . ALT | $—0 ps0 J ! 3
4131, High Voltage Regulator, High voltage oscillator A6R17A, and R2 [s used to align the trace with the CRT (72 VERTIAL PR ANFCFIER MOGULE , cHop | 3—0 Ane Q | R -
- B ABQ4 produces a 60 kHz, 100V pk-pk, sine wave. To graticule. S Ret VERNER a
sustain oscillations, regenerative feedback Is coupled from 1 | EHOP ‘sounce Q Q ‘
[ collector to base via the mutual inductance of A7T1. This *  4-139, Gate Amplifier. The gate amplifier, A6Q1-Q3, isa ° B Lo
g . sigr.al Is then stepped up in amplitude by the transformer current-fed operational amplifier. Inputs to the base of . CHANNEL >—[[:)§E°’l°‘[_ TRIG B AnB '
B snd later rectified and filtered by the secondary circuits. A6Q1 are from the following sources: - | 2 covrre : JERTICAL ; g—_—: K3 |
' . i . ; B )
] 4.132, High voltage is regulated as follows. Half-wave a. INTENSITY potentiometer R3. | 1o [Avee s0| FING ' 313 &
rectified and filtered high voltage from AJCR2 Is fedback b the unblanking cat | = , T TRIG  ALT TRIG -cov | ' CHOP BLANKING / BEAM |
B to high-input-impedance field effect transister AGQ7 by + the unblanking gate from the sweep generator, | o ,_ mm O o——ye EUALIZATION ;
ABR27. In combihationwith AGR26 and AGR 17B, resistor . [ O A6 ) ~
ABR27 forms a 465:1 (approximately) voltage divider. swecépd\ope?::lorblankinglintensitv equalization from the L i_.. —_—— l - = | "'I 2 o AvsB IW\
.‘ Since the top end of A6R26,Is connected to the +50V generator. : . , e ———— . — ——— — — — : —_— CURRENT 197 | A L_O
supply, the gate of AGQ7 Is close to ground potential, Bias d. Z-axis signals from TB1. [ A4 HORIZONTAL HODULE T HOMIZ/A 3t B Lol | ane I
. “for ABO7 is set by AGR17B. Since this adjustment sets the , c ,33 [swc:w EXT HORIZ | ‘ -30V -+ —0 - ! lo—p| B J_,_Lc
bias of the input trensistor, it also controls the conducting e. BEAM FINDER S2. Ey ' . |swe:p|°"l'° Y ) o—
= levels of AG(5 and ABUS and sets the bias of the high INT TAIG Q - ' | i 1 | 0— -
. voltage oscilfator. : f. feedback current through AGC3/R12. (FROW AS Jrmm e e hem e m e m o oo ittt $ e é e y
« ! ] | 1 ' “:
.‘. 4-133. Avarfation in feedback voltage at the gate of AGQ7 4140, These input currents are summed at the base of i I J Q o osmar] | ;
] s amplified by ABQ5-Q7 and applied to the base of ABQ4 ABQ1, converted to & voltage, amplified by A6@3 and ~ | - | 1O x blexr womz] N Sgi‘v’fﬁé‘ '
to reestablish output voitage. . Bp;:lied to the CRT's grid as bias. OutPUt volinge at the . #l:,é cn : 4 E Q| TRIGGER LEVEL | Qrme:mv 1 I HORIZONTAL °— ; HORYZONT
’ . - collector of AGQ3 Is approximately equal to the current’, o 4 ' MOOE h AMPLIFIER ' ot Ber ey on
a 4-134. High Voitage Rectifiers. CRT cathode voltage is through AG6CR3 multlplied by the :eslstance of ABRI" o EXT ¥ E Q L_] Q ' SWEEP [ i j g aweLFIER *Fo et
. - derlved from the bottom secondary winding of A7T1. This TRIG HORIZ ! ' ’ b Q VERNIER g '
ac voltage Is half-wave rectified by A7CR2 and filtered by 4141, Transistor ABQ2 is a conmnt current source at . 8 ' ! TRIGGER P ! I :
a capacitive input pi-filter network, A portion of this high low frequencies and an active pull-ip at high frequencies. v | : coMTROL vou.nsr: b GENERATOR - : h, : '
. voltage is returned to the high voltage regulator by means If the current’ through AGCR3 increases, feedback current - : Fnov ‘a3 ? :| - : ALT TRIG TO A3 I ) . !
- of ABI??'I to provide a regulated —29156V CRT cathode through A6C3/R12 increases, and less turrent |s available i : UNBLANKING TO AS ' / . _I
potentia for AGQ3, The collector voltage of AGQ3 then moves in a ' o ol _ : ' l —_— — e e — —
+ positive direction, reducing CRT grid bias and increasing — e —— —_- —_ —_— e —_—— ; | ' ;o VERTICAL
B 4-135. In combination with ABR28-R32, FOCUS ceatrol CRT conduction. When B less negative signal Is applied to N N - . | ACCELERATOR o
- R4 forms a voltege divider connected to the 2316V the cathode of A6CR3, feedback current decreases and the : - . |‘Ts 8 AT HVPS MODULES - ASLIMATISY | | i
.. supply ond provides CAT focusitg potential current through AGQS increases. Thus, the collector of LINE SYNC TO A4 R o
_ J ABQ3 moves in & negative direction to increase CRT bias : ’ | . : :
o 4-136. CRT grid voltage is developed by the voltage and decrease CRT conduction. ;o Vo 1 -
 divider string across the' top scondary winding of high . " ‘ ' o
‘ valtage transformer A7T1. The ac voltage is half-wave 4142, Dicdes AGCR1/CR2/CR4 prevent the amplifier | ! 1 CRT -
PRINARY |
H rectified by A7CR1 and filtered by A7C1 and A7R1 from being overdriven, and AUCRB prevents the collectors PO - ‘ Q i : S
before it is spplied to the voltage divider, Intensitv Limit of A6Q2/Q3 from being more positive than 50,6V, Due to - ' - 4180V (UNREG) - | a (P m %0 : Focys [~
. adiustmem ASBR14 is used to adjust current through the the feedback current, amplifier gain s stable. ~ 50y L J.r ' | i '
- : ‘ - . RECTIFIERS cecuarer 1 1 - sov UNBLANKING FROM A4 r" @) : - { ;
- o T CRBANERR R ! | senzaTAL
; 63 VK fz-:xl; 1D g )
. ' , , § INPUT ) L— 1 . O
. ) i L . - —_— — —_— Racatatd K

 Figure 4-10. Overall Block Disgram
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 Table B6-1, Recommended Test Equipment

‘Modt 12068

. Recommended Instrument

Type .

Model !

Reguired Characteristics

Required for

by -
Vultmeter Calibrator .« .

i!

© Use/s Selection ,

0.6 mV to 100 V pk-pk,
10,2% '

Celibrotor Check

Vert. Ampl, Gain Check
Vert, Vernier Check
Trig. Point & Slope Check
Horlz. Ampl. Gain Check
Horlz, Vernler Check
Horiz. Ampl, Gain Adj,
Qutput Ampl. Gain Adj,

Oscillator

HP Model 6518

B0 Hz to 500 kHz; up to
B.OV pk-pk ot 600 kHz;

20V pke-pk at 10 kHz.

Vert, Positioning Check
Vert. Bandwidth Check
CMR Check '

A vs, B Phase Shift Check
Channel $solation Check
Trig. Amplitude Check
Trig. Point & Slope Check

Horiz. Bandwlidth Check
Time-mark Geﬁerator User’s Selsction markers fram 1 usec to Sweep Time Check
‘ , . b sec. Sweep Vernier Check
Mag. Sweep Check
, Single Sweep Check
_ bt Sweep Time Adj.
Digitat DG Voltmeter HP Mode! 3465A £50V; £0,06% L.V.PS. Adj.
. ‘ ; +165V; 20.06% H.V.P.S, Adj.
High Voltage 1000:1 - ‘HP Model 34111A ~3000 Vde, H.V.P.S. Adj.
Divider Probe |
LCMeter | HP Model 4332A 45 pF £3% Input Cap Adij,

. R ' Atten. Comp. Adj.
Square'Wava ! User's Selectlon 4.6V pk-pk ot 1 kHz; Horiz. Atten. Comp. Adj.
Generator risetime approx, 0.5 usec Input Cop Adj.

Atten, Comp, Adj.
Frequency Compensated HP Model 10001A 10:1;dc 10 30 M.Hz; 10 L.V.P.S, Adj.
"Divider Probe AR : - megohms; 10 pF; 2%; H.V.P.S. Adj.
600V, -
Test Uscilloscope HP Model 1200A/B 100 mV sensitivity; L.V.PS, Adj.
100 kHz bandwidth H.V.P.S, Adj.

AC Voltmeter Y HP Model 427A 10V; +2% accurate Vert. Bandwidth Check
; ' B0 kHz to 600 kHz Horiz, Bandwidth Check
BNC-to-binding- HP Model 10111A shielded Channel Isolation Check
post adapter -
quantity: 2 .
50

L

-_ ‘-‘ __,., ! -, -, -_ -‘
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Section V

y SECTION V
| PERFORMANCE CHECK AND ADJUSTMENTS

'

51, INTRODUCTION.

. H a
B-2, - This section contains step-by-step procedures re-
quired to check and maintain specified instrument per-

formance. Photographs of all internal adjustments are-
also Included; follow-up troubleshooting informatian and '

schematics are in Section VIIS,

b-3. TEST EQUIPMENT.

' 54. Recommended test equipment is listed [n Table 51,
Equivalent test equipment may be substituted, provided it -
- hes the required characteristics stated in the table, For

- proper results, use only recently callbrated test equipment,

" B5. PERFORMANCE CHECK.

Lot

58, Thepurpose of the nerformance check is to [ndicate

whather or not the Instrument [s operating within the

specifications stated in Table 11, This check can be used
8s part of an incoming quality sssurance inspection, as a
perfodic operational test, or to check calibration after
repairs or adjustments are made, If the result of a
performance check s unsatisfactary, refer to the indicated
adjustment step {when given). If, after doing the appro-
priate adjustment, - performance s still unsatisfactory,
refer to Section Vlll for detailed troubleshooting lnfor
mation, !

6-7 It is preferable to do the performance check in the

g‘van sequence since succeeding steps depend on the
control settings and results of earlfer steps. However, steps
‘may be done individually or out of sequence hy referring
to the preliminary control settings and the steps prior to
the desired one,

" B8, Enter theresults of the initial performance check on
, the Performance Check Record at the end of the proce-
"dure. Then remove the forms from the manual and file
them for future reference (be sure to include the
Instrument serfal number for identification),

. 59. PRELIMINARY CONTROL SETTINGS.

a. Set: ‘

INTENSETY ..iivin i e ress COW
FOCUS .....vv e v vswnsen e, midrange

. Volts/Division {A and B) rr e 20 V/DIV
Vertical Vernier {AsndB) ........... CAL
Vertical POSITION (AandB) ...... midrange
+Vertical Coupling {A and B} .. ... R OFF
~Vertical Coupling{AandB) ......... OFF
CHOP

DISPLAY . ............ bheaaaas .

graticule lines,

. Harizontal POSITION ,.........,., midrange
- BWEEP/EXTHORIZ ... ....vvuhey, X1
Time/Division ., .............. 1MSEC/DIV

Hurlzontal Vernier ,..,..,.......,... CAL
MODE ,..,........o+ss+.++, FREERUN
SLOPE L N N R R} +
TRIGGER LEVEL ...‘:............AUTO
SOQURCE ......... besrrrsarrsssss INT
HOfllOI‘ltBICOUPLING [ T A S G DC

b. Apply cperating power {refer to power require-
ments paragraph in Section 11), turn on POWER switch
and allow at least 15 minutes for warm-up.,

5.10, PRELIMINARY CHECK,

6-11. Paregraphs B-12 through B-17 contain preliminary
operational checks of performance characteristics not
specified In Table 1-1, Since these characteristics are not
specified, stated results are approximate,

6-12, INTENSITY,
a. Turn INTENSITY control from stop to stop,

b. Note that intensity of traces varles smoothly from
extingulished to brighter than normat,

c. Refer to Paragraph 5-43. for adjustment [nforma-
tion, if required.

5-13. FOCUS.
o, Adjust INTENSITY for visible traces,
b. Turn FOCUS control from stop to stop.

¢. Note that traces are focused when FOCUS is set
to approximately midrange,

6-14. TRACE ALIGN.

a. Using POSITION controls, set traces on horizontat

t

b. Adjust TRACE ALIGN, and note that traces can
be aligned parallel to horizontal axis.

B-15. AMPLIFIER BALANCE.
3. Turn channel A Volts/Division from 20 V/DIV to

5 MV/DIV, and adjust front panel BAL (channel A)
screwdriver adjustment,

&1
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b, ‘Note that channel A trace can be prevented from
shifting when trning Volts/Division,
1
A Repea't‘s_teps s and b for channel B,

616, v'EnT'ac“A‘L POSITIONING.'

8, Set: iR
#Vertical Coupling (A and‘B} crrrreens AC
. Volts/ Division {Aend B)... i . .... . 0.1V/IDIV
MODE l.!bbllb.lb'b'ill.pnlnnnNOHM
_Time/Division .............. BUSEC/DIV

]

b, Connect 100-kHz signal from oscillator to channel

A HNPUT Jack.

e, Adjust osclliator for 8'divislons vertical deflection,
Ao _
d, Tum channel A Vertical POSITION fully cw.
i 5
a. Note ;hat channel A displav moves upward until offset
from graticule. ‘ )

v b
~ £ Turn channel A Vertlcai POSITION fullv ccw,

g Note that channel A drsplay moves downward
until offset from graticule.

h. Repeat steps b through g for channel B,

i. ' Disconnect oscillator,
6-17. BEAM FINDER.

a, Remove traces from screen by turning vertical and
horizontal POSITION controls.

b, Set INTENSITY fully cw. ) »\,

' . Cy .
- ¢ Press FIND BEAM pushbutton, AT o
) - : o ‘

d. Note that bright, defocused traces raturn 10 screen,

‘6. Readjust INTENSITY and POSITION controls to
_return Uﬂqes to Ecreen..

- 5’-18;' cALlaaAToa.
‘a. Set TimeIDivision to 5 MSEC/DIV.

b. Connect 400-Hz, 1V pk-pk signal from voltmeter
calibrator to channel 'A +INPUT jack,
c. Set channel A Vemcal Vernier for 8 divisions
_ vertical deflection. . ‘
. i
d. Disconnect vdlt__meter calibrator, and connect CAL

- 1 VOLT signal to channel A +INPU'II' jack,

e. Note dlsplay of 8 vertical divisions +0. 12 minor divi-

sion. :

62 .
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f,’ Disconnect CAL 1 VOLT signal,
5-19. VERTICAL AMPLIFIER GAIN,
a. Set;
DISPLAY I:b..’bi.’b’!DD.D'ID.!IDDA
+Vertical Coupling {A and B) . pe
Time/Olvision . . .., ..... 1 MSECIDIV

b. Connect 400-Hz signal from voltmeter calibrator
output to channel A +INPUT Jack.

¢, Set voltmeter calibrator output end channel A

. Volts/Division according to Table &2,

d. Qbserve vertical defiection specified in Table 5-2,

Toble 6-2, Vertical Amplifier Galn

Voltmeter Vertical
Calibrator Volts/Division Deflection
Volts {pk-pk) (divisions)
100V 20V 50,16
6OV 10v 60,16
Jov BV 620.18
v v ' 50,16
5V v 65x0.16
v 0.5v 6018
W 02v | 62015
a.5v 0.1v 51015 |
0.3v 50mV 6018
0.3V 20mV 50.16
&0mV 10my 52015
30 n?V EmV 6%0.18
e .Set:
+Vertical CouplingA ......... rroens OFF
—:-Vertical Coupling A .......ovuurrnns DC

f. Connect 400-Hz signal from voltmeter calibrator
output to channel A ~INPUT jack.

g. Set voltmeter calibrator output and channel A
Volts/Division according to Table 5-3.

:h. Observe vertical deflection specified in Table 5-3.

'

]
b
4
L
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Table 6-3, Vertical Amplifier Galn g

N

. Voltmeter . Vertlcal k
Calibrator Volts/Division Deflectiun i
Volts [pk-pk) (divls[oq.Jl’ i
3V 0.6V 6+018
' v 02V 5+0.15

i. Set ISPLAY toB.

. .
__ \[ " 7J. Repeat steps b through d for channel B.

k. Set:
, +Vertical CouplingB ,....... . OFF
~Vertical CouplingB ........... veres DG

I." Repeat steps f through h for channel B,
m. Refer to Paragraph 553 for adjustment infonnatioq.
5-20, VERTICAL VERNIER.

a, Set channel B Volts/Division to 20 V/DIV., ;

"b. Connect 400-Hz, 200V pk-pk signal from voltmeter
- calibrator output to channel B —INPUT jack. !

¢. Set channel B Vertical Vernier fully ccw,

d. Note 4 divisions or less vertical deflection.
e SetDISPLAY wA, ' B

= Repeat steps & through d for channel A. |

g. Disconnect voltmeter calibrator. ' ¥
5-21.
a,- Set

" Vertical Vernier {AandB). .. ........ ‘e
Valts/Division {A and B)

----------

b."Connect 1-kHz signal from oscillator 6utput to
channet A —INPUT jack.

‘¢ Monitor oscillator output with ac voltmeter,

. d. Adjust oscillator for B divisions vertical deflection,
and hote ac voltmeter indication,

t

e. Adjust oscillator frequency for 500-kHz signal

[

. Adjust signal amplitude for same voltage mdu:atlon
noted in step d.

" g. Note 5.7 or more divisions of vertical deflection.

S

"VERTICAL BANDWIDTH, K

g
CAL"

!

1V/DIvV!

Section V

h. Set:
+Vertical Coupling A . .... Verrenrssrs DC
—Vertical Coupling A versrressass OFF

J. Connect 1-kHz signal from oscillator to channel A
+INPUT jack. '

j. Repeat steps c through g.
" k. Set DISPLAY toB,

l. Connect '1-kHz signal from oscillator to channel B
—~INPUT [ack.

m. Repeat steps ¢ through g.

n, Set: i,
+Vertical CouplingB ,............... DC
—Vertical Couplingd ......... verav. OFF

o. Connect 1-kHz signal from oscillator to channel B
+INPUT jack,

p. Repeat steps c through g.
q. Disconnect oscillator and ac voltmeter.

r. Refer to Paragraph 5-64 for adjustment information,
if required,

5-22. COMMON MODE REJECTION RATIO,

4. Swis

DISPLAY .. ittt it erennnnss A
+Vertical Coupling{AandB),........... DC
—Verticat Coupling{A andB},.......... DC
Volts/Division (AandB) ......... 5 MWDIV

b. Connect 10-kHz, 6V pk-pk signal from oscillator
to channel A + and —INPUT jacks (jacks shorted
together).

¢. Note 3.8 divisions or less vertical deflection.

d. Set DISPLAY to B.

e. Disconnect oscillator from channel A and connect to
channel 8 + and —ENPUT jacks {jacks shorted together),

{. Note 3.8 divisions or less vertical deflection,

g: Disconnect oscillator,

5-23. A vs. B PHASE SHIFT.

a. Set:
DISPLAY ........... rraesraenss AVSB
Volts/Division {Aand B} ......... 0.2v/DIV
~ —Vertical Coupling{AandB) ........, OFF

b. Connect 100-kHz sine wave signal from oscallator
output to channet A and B +INPUT iacks.

53
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54

|
.‘
‘ . ! ‘ .‘
¢. Adjust signal amplitude to obtain 8 divisions vertical f. Adjust oscillator frequency for 500-kHz signal, ; :
defiection. ‘ . -
: ' 0. Repeatstepscand d, .
d. Note that minor diameter of elliptical display :
{display may appear as straight, diagonal line) Is 0.1 h. Set: - ‘ .
division or less. SOURCE .............00un oo EXT .
| - \ " VoltsDivisionA .......... vers BOMV/DIV 8
e. Set Volts/Division (A and B) to 0.5 V/DIV., ' ,
' : i. Connect 500-kHz signa! from oscillator output to . .
f. Repeatstepscandd. channel A +INPUT and TRIG &HORIZ INPUT jacks. i
5-24, CHANNEL ISOLATION, J. Adjust oscillator for 4 divisions vertical deflection, .
.a, Set: k. Adjust TRIGGER LEVEL or set to AUTO detent, .
: and note stable display. .
DISPLAY ... .'e'eeurrennnnn.ns ALT B
Volts/Division'A ... .......... .. 20V/DIV I. Set Time/Division to § MSEC/DIV, )
- Volts/Division'd . ........ sevres BMV/DIV [ ]
)., ‘tVertical Coupling (A'andB), . . ..... .... DC m. Adjust oscillator for 60-Hz signal.
v+ =Vertical Coupling (A andB). ........... DC ‘ B
oo TimeDivision . ..., f USEC/DIV n. Repeatstepsjand k. | - -
e Tk S R ':",x .l;=: ..‘
w.'-b, Connectshielded BNC-to-binding post adapters from . o0 ‘N
cl'i*a’:mél B +and -INPUT Jacks to ground fack. 5-26. TRIGGER POII'? AND SLOFE. .
;. ¢y Connect '500'kHz signat from oscillator output to a. Set SOURCE to INT. .
channel A + and ~INPUT Jacks (ground jack not used). [ |
I T ‘ b. Adjust oscillator for 8 divisions vertical deflection. )
d. Adjust oscillator for’1 division chaunel A vertical ' ' [ ]
defiection, _ c. Adjust TRIGGER LEVEL through its range, .
e. Note less than 0.4 divislon of channel B vertical d. Note stable display as trigger point moves smoothly .
deflection. along positive slope of waveform, .
f. Set: ‘ e. Set SLOPE to —,
Volts/Division A , . ............. 5 MV/DIV .
Volts/DivisionB . . e, 20 vV/DIv f. Adjust TRIGGER LEVEL through its range. i
~ 8- Repest steps b through e with signal. applied to g. Note stable display as trigger point moves smoothly ‘
channel B. : ' along negative slope of waveform. [ ]
h. Disconnect oscillator and input adapters, h. Disconnect oscillator. .
L ,
5-26. TRIGGER AMPLITUDE. i. Set . .
‘ ' Volts/Division A ............... 20Vv/DIv
‘a. Set: ' ‘ Time/Division . . ............ 0.5 MSEC/DiIV '
CDISPLAY it A '~ SOURCE ,...... Crrara e EXT .
+Vertical Coupling A ........ Erae e ocC .
~Vertical CouplingA  ............... OFF 1- Connect 400-Hz signal from voltmeter calibrator to chan- .
Volts/DivisionA .. ........... s.. VIOV nel A +INPUT and TRIG 8 HORIZ INPUT Jacks. n
Time/Division. .. ............ BMSEC/DIV : : 8
N 3 : k. Set channel A Vertical Vernier for 8 divisions .
.b, Connect 50-Hz signal from oscillator output to vertical deflection. .
channel A +INPUT jack. ! ‘ : . _
: = . Adjust TRIGGER LEVEL through Its range. .
¢. Adjust oscillator for 0.5 division vertical defiection. . .
m. Note stable display as trigger point moves smoothly
d. Adjust TRIGGER LEVEL or set to AUTO detent, along negative slope of waveform. . L
and note stable display. ' -
_ _ n. Set SLOPE to +, 8
e, Set Time/Division to 1 USEC/DIV. ‘ . .
[ :




Model téosa

0. Adiust TRIGGER LEVEL through Its range,

p Note stable display as trigger point moves smoothly

- along positive slope of waveform,

g. Disconnect voltmeter calibrator,
5-27. SWEEP TIME.
a. Set SLOPE to + and SOURCE to INT.

b. Connect time-mark generator to channel A +INPUT
jack.

Table 54, Sweep Timing
. Time-mark Time/Division
Generator
5 sec 5 SEC/DIV
2 sec 2 SEC/DIV
1sec 1SEC/DIV
500 msec 0.5 SEC/DIV
200 msec 0.2 SEC/DIV
100 msec 0.1 SEC/DIV
50 msec 50 MSEC/DIV
20 msec 20MSEC/DIV
10 msec 10 MSEC/DIV
Bmsec " EMSEC/DIV
2 msec 2 MSEC/DIV
o msec 1 MSEC/DIV
500 usec ‘0.5 MSECIDIV
200 usec 0.2 MSEC/DIV
100usec ' | 0.1 MSEC/DIV
. B usec | 50 USEC/DIV
L usec 20 USEC/DIV
10usec 10 USEC/DIV
5 usec 5 USEC/DIV
2 usec 2 USEC/DIV
1 usec 1 USEC/DIV |

i

Section V

¢. Set time-mark generator and Time/Division accord-
ing to Table 54, Adjust TRIGGER LEVER for stable
display, and adjust: INTENSITY and channel A Volts/
Division as required to obtain 3 to 5 divisions vertical
deflection,

d. Adjust Horizontal POSITION to align first marker
with left edge of graticule.

e. Note that 11th marker iswithin 0.3 division of right edge
of graticule.

f. RAeferto Paragraph 5-50 for adjustment information
if required.

r

-5-28. SWEEP VERNIER.

a. Set time-mark generator for 1-msec markers.

b. Set Time/Division to 0.1 MSEC/DWV, and tum
Harizontal Vernler fully cow.

c. Adjust TRIGGER LEVEL for stable display.

d. Note that any two markers are displayed in less than 4
horizontal divisions.

5-29. MAGNIFIED SWEEP,

a. Set: .
SWEEP/EXTHORIZ .......... +»o MAG
Time/Division . . .......... .. 0.1 MSEC/DIV
Horizonwal Vernier . .......co0vvvess CAL

b. Set time-mark generator for 100msec markers.
¢. Adjust TRIGGER LEVEL for stable display.

d..Adjust Horizontal POSITION to allgn first marker
with left edge of graticule.

e. Note that second marker is within 0.6 dlwsion
of right edge of graticule.

5-30. SINGLE SWEEP,

a. Set:
SWEEP/EXT HORIZ . ses s, X1
Time/Division .. ............. O.l SEC/DIV
MODE ........i0herrvnnnnnns SINGLE
TRAIGGERLEVEL ............... AUTO

b. Set time-mark generator for 100-msec markers.

¢. Press RESET pushbutton; note that indicator lights,
and one sweep cycle Is displayed. Indicator goes out at end
of sweep cycle.

d. Disconnect time-mark generator.

5-31. HORIZONTAL AMPLIFIER GAIN.

8. Set SWEEP/EXT HORIZ to 1 V/DIV,

55




Section V-
b. Connect 400-Hz signal from voltmeter calibrator
to TRIG & HORIZ INPUT jack.
c. Set voltmeter calibrator output and EXT HORIZ
V/DIV according to Table 5-5,
Table b-6. Hor{zontal Gain
Voltmeter - Ext Horiz Horizontal
Calibrator V/DIV | Deflection
Volts {pk-pk} (divisions}
v v 10+ 0.3
5v 0.5v 10£0.3
v 0.2v 10203
v G.1v 10£03

d. Observe horiznntal deﬂJ,tron specified in Table &-5.

e. Refer to Pafagraph 544 for adjustment information,

if required.

5-32. HORIZONTAL VERNIER

3. SetEXT HORIZ to 1 VIDIV,

b, Setvoltmeter cslibrator output for 10V,

Model 12058

c. Set Horizontal Vernier ‘uly cow.

d. Note 4 or less divisions of horizontal deflection.
. e, Disconnect voltmeter calibrator,
6-33. HORIZONTAL BANDWIDTH.

a. Set Horizontal Vernier to CAL detent.

b. Connect 1-kHz signal from oscillator to TRIG &
HORIZ INPUT jack.

¢. Monitor oscillator output with ac voitmeter.

d. Adjust oscillator for 10 divisions horizontal deflec-

tion, and note ac voltmeter indication,
e. Adjust oscillator frequency for 300-kHz signal.

f. Adjust signal amplitude for same voltage indication
noted in stepc.

g. Note 7 or more divisions horizontal deflection,
h. Disconnect oscillator and ac voltmeter.

I. Refer to Paragraph 5-46 for ad;ustment information,

if required.
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Section V

PERFORMANCE CHECK RECORD
Serfat No.
' RESULTS
faeiviae DESCRIPTION
- MIN ACTUAL MAX
INTENSITY
512b extinguished brighter than
normal
FOCUS
5-13¢ ' focuses at
midrange
TRACE ALIGN
5-14b horizontal
traces
AMPLIFIER BALANCE A B
5-15b, ¢ stationary
trace e — e
" VERTICAL POSITIONING A B
5-16e, h ! display moves )
upward off
graticule —_— —
' 5163, h display moves
' downward off
’ graticule — —
BEAM FINDER
{P1% CRT not
5-17d in‘enaified) bright defocused |
' traces 4
CALIBRATOR
" B-18e 7.88 div. 8.12 div.
i
5-6a
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SecionV | Model 12068 B
PERFORMANCE CHECK RECORD PY o |
Serlal No. ' »
R ' RESULTS
REFgPEEPNCE DESCRIPTION : 8
MIN ACTUAL MAX )
VERTICAL AMPLIFIER GAIN - A B
6-19d, | 20 V/DIV 4,85 div. 5.15 div. s
: 10 V/DIWV 4.85 div. ‘ 5.16 div. B
6 V/DIV 5.82 div. - 6.18 div.
2 V/DIV 4,85 div. 5.15 div. '
VoIV 4.86 div. 5.15 div. ]
, 0.5 V/DIV 5.82 div. 6.18 div.
0.2 V/Div , 4.85 div, 5.15 div. B
0.1 V/DIV 4.85 div. 5,16 div.
50 MV/DIV 5.82 div 6.18 div. 8
20 MV/DIV 4.85 div. 6.16 div.
10 MV/DIV 4,85 div. 6.15 div. 8
5 MV/DIV 5.82 div, ‘ 6.18 div.
61%h,1 0.5 V/DIV 5.82 div. : 6.18 div. a
| \ 0.2 V/DIV 4.85 div. 5.16 div. . a
' VERTICAL VERNIER 1 A 8
5.20d, f | R ‘ ‘ 4 div. 3 8
VERTICAL BANDWIDTH | | A B 8
5-219,i,m,p 500-kHz check 5.7 div. . :
. § g“ ‘
COMMON MODE . : A B ,
REJECTION RATIO | ‘ . L ]
5.22c, 1 © 10-kHz signal 3.8 div., ]
. S
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! Model 12068 ‘Section V
:. ' ' " .
e ® ;‘ PERFORMANCE CHECK RECORD - !
ﬁ . : : Serfal No,
1 ) . 'RESULTS

L RFF:TR;,NCE DESCRIPTION -

B - , MIN ACTUAL MAX
. A vs. B PHASE SHIFT

€ " | 5234 02VIDIV 0.1 div.
a2 523f 05 V/DIV 0.1 div.

i NNE ATION

__ CHAI | L ISOL A 8
. b-24e,9 0.4 div.
o TRIGGER AMPLITUDE . "l;
o o ',
) . b-2bd | internal; 60-Hz signal stable display "‘ WL
; 5-25g internal; 600-kHz signal stable display .
' - 625k external; 500-kHz signal stable display

: . . 5-25n external; 50-Hz signal stable display
. TRIGGER POINT

' AND SLOPE
' 5-26d internal; positive slope "] stabledisplay
. A 526y - -internal; negative slope ' stable display

: . \ 1 526m external; negative slope stable display

‘ . . 6-26p external; positive slope stable di<play
. SWEEPTIME
- 6276 ' §SEC/DIV 11097 div. 11 in 10.3 div.
. ' - :  2SEC/DIV - " Min97div. . 11 in 10.3 div.
S L 1SEC/DIV 11in 9.7 div. 11 in 10.3 div.
i B * 0SSEC/DIV 11in 9.7 div. 11in 10.3 div.
ol A g 0.2 SEC/DIV : 11in 9.7 div. 11in 10.3 div. -
8 N 0.1 SEC/DIV: . 11in 9.7 div, 11in 10.3 div.
el \ 50 MSEC/DIV 11in9.7 div. 11in 10.3 div.
T o 20 MSEC/DIV 110 9.7 div. 11in 10.3 div.
- R 10 MSEC/DIV 11in 9.7 div. 11 in 10.3 div.
' B g 5 MSEC/DIV 11 in 9.7 div, 11 in 10.3 div.
R o 2 MSEC/DIV 11 in 9.7 div. 11 in 10.3 div.
. ’i‘ | e

ot .3‘;‘ .

e i
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Section V
PERFORMANCE CHECK RECORD '
Seriat No,
' . ' RESULTS
REFERENCE " DESCRIPTION
e o MIN ACTUAL MAX
" SWEEP TIME { Cant'd, )
S
1 MSEC/DIV 11in9.7 div. 11in 10.3 div.
) _ 0.6 MSEC/DIV : 11in 9.7 div. 11 In 10.3 div.
0.2 MSEC/DIV | t1in 9.7 div. 11 in 10.3 div.
0.1 MSEC/DIV 11in 9.7 div. 11in 10.3 div.
50 USEC/DIV 11in 9.7 div. 11in 10.3div.
20 USEC/DIV 11 in 9.7 div. . 1110 10.3 div.
' 10 USEC/DIV 11in 8.7 div. 11 in 10.3 div.
5 USEC/DIV 11in9.7 div. ' 11in 103 div,
2 USEC/DIV 11in 9,7 div. 11 In 10.3 div.
1 USEC/DIV 11097 div. 11 in 10.3 div.
SWEEP VERNIER
6-28d 2in 4 div.
MAGNIFIED SWEEP ' ‘
5230 2in 9.5 div. 2in 10.5 div.
SINGLE SWEEP
5-30c indicator lights; same as minimum
one sweep cycle;
indicator goes ocut
HORIZONTAL AMPLIFIER
GAIN
531d 1V/DIV 9.7 div. 10.3 div,
S 05 V/DIV 9.7 div. 10.3 div.
‘ 0.2V/DIV : 9.7 div. 10.3 div,
0.1 V/DIV 4 97div. 10.3 div.
HORIZONTAL VERNIER
5-32d . —_ | adiv.
HORIZONTAL BANDWIDTH
5-33g ' | 7 div. —_—
5-6d
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'5-34. ADJUSTMENT PROCEDURE,

5-35. Procedures to calibrate the instrument so that it
will perform as specified in Table 1-1 are presented in the
following paragraphs, It is preferable to do the adjustment

~procedure in 'the given sequence since succeeding steps

depend on the control settings and results of earlier steps.
However, steps can be done individually by referring to
the steps prior to the desired one,

536, Physical location of all internal adjustments s

shown in Figures 6-1 through 5-5. Only channel A vertical
attenuator end preamplifier adjustments are shown n
Figure 5-4. To find the corresponding channel B adjust-
ments, change the A1 prefix to A2,

5-37. Use a non-metallic screwdriver and only calibrated
test equipment with characteristics as specified in Table
51, After adjustments are completed, check operation by
doiny the performance check in the previous paragraphs.

- 5.38. PRELIMINARY SETUP.’

65-39. Remave top and bottom covers. Apply power, and
allow st Jeast 15 minutes for warm-up.

5-40. LOW VOLTAGE POWER SUPPLY.

a. Connect digital voltmeter to output of ~50V supply
(anv violet wire on A5},

b Adjust ASR29 (Figure 51) for output of =50V
1256 mV.

Section V

NOTE
Only the —50V supply is adjustable, All

other supply voltages are dependent on
its adjustment.

. ¢. Check power supply output voltages and maximum
ripple according to Table 56,

Tab!é 5-6. Low Voltage ?ower Supply Outputs

Supply Voltage Ripple
-BOV -0V 26mV | 2mV pk-pk
+50V 160V £ 1V 2 mV pkepk
+180V{unreg) | +150V to +200V | 160 mV pk-pk

5-41. HIGH VOLTAGE POWER SUPPLY.

8, Connect digital voltmeter vis 1000:1 divider probe, to
output of —B0V supply {any violet wire on AB).

h. Note voltage reading,
c. Multiply result of step b by 68,30,
d. Manitor high voltage supply output white- gmen-gra\.ri

wire between AB and A7) with dlgital voltmeter and
divider probe,

4

"ABR29
-850V ADJUST

12004 = A=40

- Figure 51. Low Voltage Power Supply Adjustment




SectionV. | | .

| WARNING .

Voltages present in the high voltage
power supply are dangerous to life.
! -

e. Adjust A6R17B (Figure 52) tor same voltage
calculated in step ¢ {—2,915V :tBV -discounting probe
attenuation).

[
NOTE S
Divider probe inaccuracy is eliminated
by this procedure.

f. Disconnect digital voltmeter.

5-42. ASTIGMATISM,

Model 12058
CDISPLAY e e i, A ’
, Volts/Division A .. .............. 1V/DIV ‘
SWEEP/EXT HORIZ ............ 1V/DIV h

b. Set INTENSITY arnd vertical and horizontal POSI-
“TION conirals to centir jow Intensity dot on CRT
‘graticule,

c. Adjust AGR17A (Figure 5-2) for largest, roundest
dot possible.

d. Adjust FOCUS for smallest, sharply focused dot.
Astigmatism is properly adjusted if dot remains round
when focused.

5-43. INTENSITY LIMIT.

a. Set FOCUS fully ccw.

b. Set INTENSITY to 10 o'clock.

" a, Set: - '
FOCUS . ..........0 oo, cow c. Adjust AGR14 (Figure 5-2) until dot just disappears.
L yeal ]
AGRI4 O
AGRI7A A6R|I7B INTENSITY LIMIT -

ASTIG ADJUST

HV ADJUST

ADJUST

1RO00A = A - 4F

Figure 52. High Voltage Power Supply Adjustments o
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§-44. HORIZONTAL GAIN,

a, Set: -
SWEEP/EXTHORIZ .,........ . BAVIDIV
HorizontplCOUPLlNG cresrsrsrnresss DC

b. Connect 400-Hz, 1V pk-pk signal from voltmeter
o calibrator to TRIG & HORIZ. INPUT jacks.

. horizontal POSITION _controis for midscreen trace,

d. Adjust A3R4D (Figure 5—5) for 10 divisions hori-
zontal deflection,

-‘. e Disconnectvolnneter calibrator
6-45, HORIZONTAL VERNIER BALANCE.
i la. Set Hor’izonta!.POSITION to center dot on screen.
- b. Set Horizontal Vernjer fully ccw. |
. ¢ Note harizontal position of dot.
" d. Set Horiz:ontal Vernler to CAL detent.

e, Set Horizontal POSITION 5 move dotto opposite
side of center an amount equal o resuit of step c.

_ f Adjust AJATR10A (Figure 5-3) to center dot on
screen.

, 8 Repeat stapsb through f until dot remains stationary
when Horizontal Vernier is turned.

' 5-46. HORIZONTAL ATTENUATOR COMPENSATION

S 8. Connect 1-kHz signal from square-wave generator to
TRIG & HORIZ INPUT jacks. N

g - i
S b, Set square-wave generator output for' 9 divisions
1 horizontal deflection itwo dots 8 div apart).

-~ Adjust INTENSITY, FOCUS, and vertical end’

. Section V

c. Adjust A4C1 (Figure 5-3) for fninimum overshoot

" |observed as two well-defined dots 9 div aparq B2 sure

the! Intensity is temporarily Increased to observe over-
shoot,

d. Disconnect square-wave generator,

6-47. AUTO TRIGGERING, -

a, Set: ,
DISPLAY , )
+Vertical Coupling A ..... vasrerraness tAC
~Vertical CouplingA ....... verrases OFF
“folts/Division A ... ..... veeers 02V/DIV
TRIGGER LEVEL ..... verssraa s s AUTO
Time/Division .., ......ovvs .., BMSEC/DIV
Horizontal Vernier .......000vs.. .»» CAL

SWEEP/EXTHORIZ .........0hihvhs: X1

b, Connect CAL 1 VOLT slgnal to channel A +INPUT

" jacks, . . /

c. Set A4ATR21 {Figure 5-3) to midrange.

d. Adjust A4ATR348 (Figuré 53) cw until sweep
free runs; then adjust it ccw until sweep stops. Conter
between these points.

e. Sut channel A Volts/Division to 6 V/DIV.

f. Adjust A4ATR21 {Figure 5—3\ to obtain triggering
on both + and —setting of SLOPE switch.” -

F

g. Disconnect CAL 1 VOLT signal,

5-48. HORIZONT  'OSITION CENTERING.
a. Set channe! 4 Volts/Division to's V/DIV.

b. Adjust A4A1R33 (Figure 53) so thac beginning
end end of trace, are equidistant from graticule center

when Horizontal POSITION s set fully cw or cow.,

1 | Adcy,
' COMP ADJ
i !

A4A]R2I
- AUTO ALJUST

A4AIRIOA HORIZ VERN BAL

A4AIRIOB SWEEP SPEED | USEC - 0e2 MSEC
A4AIRIOC 05 MSEC—20 MSEC
A4AIRIOD 50 MSEC-5 SEC -

\‘l 1!1

.f )N

m,mt. .’::::'1; I,

‘ A4AIR344 XI0 POSITION ‘ADJUUST
A4AIR34E'TRIGGER DELAY ADJUST

t

"~ AdAIR26
POSITION
CENTERING

HOAK-A-34A

Figure 5-2; Horizontal Module Adjustinents -
) \

)
!




Section V
5-49, MAGNIFIER CENTERING.

8, Set Horizontal POSITION to align beglnning of
.race with graticule cenuer, \

b. Set SWEEP/EXT HORIZ to MAG,

c AdIust A4A1TR34A (Figure 53) to align beginnin
of trace with gratlcule centar,

6-60. SWEEP TIME CALIBRATION. "_‘; .

a. Set: L :
SCQURCE ,.J.'...."............INT;
MODE . ....... bl e e e s WORM
HorizontalCOUPLING . Az
SLOPE ..., . vt enanrnans ¥t
'WEEPIEXTHORIZ et X1
Time/Division . ... vs'rns, BUSEC!DIV
- Horlzontal Vemier ,............ Yee.., CAL

b.. Connect B-usec time marks from timemark genera- .

tor to channel A +INPUT jacks, Ny

‘¢. Set TRIGGER LEV'EL for stable display.

.. d. Adjust Horizontal POSITION to align 1st marker .'

with left edge of graticule,
1

e Adiust ‘AJATIR10B (Figure 63) to obtain one

time mark per division, : S

f. Set Time/Division to 0.6 MStCIDIV and appy

0. S-msec time m.arks.

[

Madal 12068

! Nl

g. Set TRIGGER LEVEL for stable display.

h A-lyst -A4ATR10C (Figure 63} to obtain one
time mark per division,

i. Set Time/Division to 50 MSEG/DIV and apply
650-msec time marks.

| Stt TRIGGER LEVEL for stable display.

k. Adlust AJATR10D {Figure 5-3) to oL.ain one time
mark Eaer division,

\ . O .
L Disconnect time-mark generator
i

B-51, VERTICAL VERNIER AND VERTICAL AMPLI.

FIER BALANCE,

a. Set. ! o
DISPLAY, 1, v v v v e vvnssrnornres. CHOP
Volts/Division (A and B} .. ... i BMYV/DIV
+Vertical Coupling(AendB)....,...... OFF
- Vertical Coupling (A and Bl P « [

Verticef Vernter {AandB).....,....... CAL.

TimeIDivislon bk re e 1 MSEC/DIV
MODE ......... et . 'FREE RUN

b. Set Vertical POSITICN A and B to align channel A
end B traces with horizont>* graticule lines. .

Iy & Turn Vertica, Vernler A ccw and check for channel
|A trace shift.

d Adjust AJAIRGB (Figure 5-4) until trace remains
stationary when Vertical Vernier [s turned

' ADJUST - ADJUST

ADuLs:

Alazc2
ATTEN

.‘ Alazcs  Alaici
L ATTEN NPT
= COMP  CAPACITY . COMP

ADJUSY

3 Alazca Alaics - Alazct
= ' ioyT  INPUT INPUT
o CAR W'TY CAPACITY CAPACITY

ADJUST ADJUST

AlAuisa ATAIR9A

VERNIER OUTPUT
ADJUST VOLTAGE
, ADJUST

' 1208A~R~¢

Fiﬁu re 6-4. Vertical Preamplificr Module Adiusuﬁents

5-10 ' \

fl- ®
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4 .
S H '1 )
e. Set Vertical Vernier A to CAL detent. _
) l } . ‘ 1 i
o A Re‘peat steps ¢ throvgh e for chanhel B, except
adjust A2ATROB {Figurd 5-4) for stationary trace.

g Turm Volts/Dividon A from 0.2 V/DIV 10 6
MVIDIV and check for channal A trace shift.

o

, h, Adjust chennel A BAL (frunt panel) until trace
N remainsstationary when Volts/D[vision is turned.

'5-52. PREAMPI.IFIER OUTPUT VOLTAGE.

i 8. Use DC Voltmeter to monitor output of channel A

' preampliﬁar {white wire or green wire cn ATA1),

" b. Atiust AIATRGA (Figure 5-4) for Voltmeter indi-
cation of "1 B volts )

\ '
c. Repeat steps a and b for channel B, except monitor

channel B preasplifier output on AZA1 in step a and
sdjust A2A1R9A in step b,

. 663, OUTPUT AMPLIFIER GAIN.

)
. Section V
. i :

~.—Vertical Coupling{AandB).......... . OFF
Vertical Vernier {Aand B}, ..........,. CAL
Time/Division , ., .. ... v v ess» 1MSEC/OIV
SLOPE » (3 h"iiibl’.'.lbb"ll.+
TRIGGER LEVEL P . v AUTO
Horizontal COUPLING . .. .......,..,,,. DC
SOUHCE L I T O L I L lNT
MODE ©.ovvvivnrinnnsernns ... NORM

b, Connectwdot}Hz, 6V pk-pk signal from voltmeter
calibrator to channel A +INPUT jacks.

c. Adjust A3R4A {Figure 5-5) for b divisions vertical
deflection,

d. Set DISPLAY to A vs. B,

e. Connect 400-Hz, 6V pk-pk signal from voltmeter

calibrator to chennel B +INPUT jacks.

f. Adjust A3R4B {Figure 55) for E divisions hori-
zontal deflecticn,

, 0. Set DISPLAY t0 8,

ADJUST

ADJUST

ADJUST

' I B, Sei . . h. Adjust A3R4C {Figure 5-5) fbr B divisions vertical
e DISPLAY o\ \ivinrvnnrrvnsnnsnsnnen A deflection.
: Volts/Division (A and B} cre e 1V/OIvV v
o . *Vertical Coupling (A andBl. v DC i. Disconnect voltmeter calibrator,
e —
| . ‘_ .i | | i . ) i;
‘o \ A3Raa A3R4B A3Rac A3R4D
‘ . ., A GAIN A V5.8 GAIN B GAIN HORIZ GAIN

ADJUST

TROOA~A =)

Figure 5-5._Dual Channel Output Amplifier Adjustments
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564, INPUT CAPACITANCE AND ATTENUATOR
COMPENSATION

a. Set: !
DISPLAY Y Y s
Volts/Division (A and B) bes s 02V/DIV
| Time/Division . .. ... 0ho . 0.2 MSEC/DIV

"b. Connect LC meter between channel A +INPUT and
ground iacks

.+ Indicatfon

G Adlust A1AIC3 {ngure 6-4) for
an LC meter.
d. Set: ,
_ #Vertical CouplingA ............... OFF
—Verticat CouplingA ........ N (8] 04

e. Connect LC meter between channel A -INPUT
and ground jacks.

f. Adjust A1A1C1 {Figure 6-4) for 45-pF indication
on LC meter.

g. Connect LC meter between channel B +INPUT and
ground jacks.

h. Adjust A2A2C3 (Figure 5-4) for 45-pF Indication
on LC meter.

i. Set: . ,
+Vertical CouplingB  ........... vv.s OFF
~Vertical CouplingB ...... N DC

. Connect LC meter between channel B —INPUT
and gmund jacks. -

k. Adjust A2A1C1 ({Figure 54) for 45pF indication
on LC meter

l Disconnect L.C meter.

-m. Set VoltsIDivision {A aud B) 10 0.5 VIDIV

" n. Connect 1kHz signal from square-wave generator
techannel A —INPUT Jacks.

o Set square-wave generator for 6 dwisions vertical
deflecuon

p. Ad]ust A1A2C2 (Figure 54) for best square-wave
response,

q. Set: -
+Vertical CouplinqA Cedarrsaresnan .. DC
—Vertical CouplingA .......... eeees OFF
512
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r. Connect 1-kHz signal from squ.are-wm'e generator
to channel A +INPUY jacks. .

s. - Adjust A1A2C5 (Figure 6-4) for best square-wave
response. '

t. Connect 1-kMz signal from squere-wave generator

to channel B —INPUT facks.

, u. Adjust A2A2C2 (Figure 54) for best square-wave
response,

v. Set:
+Vertical CouplingB  .......... b e, DC
—Vertical CouplingB ...... Yevewssas OFF

w. Connect 1-kHz signal from square-wave generator

to channel B +INPUT jacks.

x. Adjust A2A2C6 {Figure 54) for dest squar&wave

response
v. Disconnect square-wave yenerator.

z. Connect LC meter between channel A +INPUT and
ground jacks. .

a3, AdjustA1A204 (Figure 5-4) for 45-pF indjcation

- on LC meter,
bb. Set:
: +Vertical CouplingA . ............ OFF
—Vertical Coupling A .............. De

cc. Connect LC meter between channel A --INPUT
and ground jacks, ‘

dd. Adjust A1A2C1 {Flgure 5-4) for 45pF indication

on LCmeter. -
: i‘:

ee. Conﬂéct LC meter Béfween channel B +INPUT
and ground |acks.

. ff, AdlustA2A2(‘.4 (Figure 5-4) for 45-pF indication
on LC meter.
) ) 1

gg. Set:’ :
+Vertical Coupling B TR OFF
—Vertical CouplingB ", ............. oc

J
hh. Connect LC meter between channel B —INPUT
and ground jacks. '

di. . Adjust A2A2C1 {Figure 5—4] for 45-pF indication

- on LC meter,

i .
ji-  Disconnect LC meter.

POTE = B = R

-
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6-1. . INTRODUCTION. ;

6-2. This section contains information for order.ng
replacement parts, The abbreviations used in the parts
list are described In Table 6-1, Table 6-2 lists the parts in
alphanumeric order.

i

6-3. ORDERING INFORMATION.

6-4. To obtain replacement parts from Hewlett-Packard,
address order or inquiry to the nearest Hewlett-Packard
Sales/Service Office and supply the following information:

) SECTIONVI - &
' REPLACEABLE PARTS

y ] ) ~ Section VI
_ ) N . 'i

s . : : '
Lo - ] : H

e e,

a. Instrument model and serfal number. ‘
b. HP Part Number of item(s}, o
c. Guanﬁty of partls) desired,

d. Reference designator of partis}.

.

6-6. To order a part not listed it the 1able, provide the
following Information: - )

a, Instrument madel and serial number.

b. Description of the part, including function and
locaticn in the Instrument.

¢. Quantit 7 desired.

Table 6-1. Abbreviations for Replaceable Pa;ts List

A = ampara(s) GRD = ground{ed) NPO = negative positive RWYV = revarss working
ASSY = assembly zero (zero 1emper- voltagse
ature coefficlant)
H = henry(ies) NPN = negstive-positive-
BD = board(s) HG = mercury negative " 5-B = siow-blow
BH = hinder headt HP ™ Hewlatt-Packard NSR = notseparstely SCR = siticon controlted
BP = bundpass HZ = hertz replaceable - ro::!Il"iur
= salanium
- ) SEC * sacond(s)
c - canti {10 2) IF = intermediate freq. 0BO  =~orderby SECT = section(s}
CAR = carbon IMPG = impregnsted description st = silicon
CCW  w counterciockwise INCD » incandetcent OH * oval head SiL - yiiver
CER = ceramic INCL = includels) ox = oxide SL = stide
CMO = cabinet mount only INS = [nsulation{ed) 5p = single pole
COAX = coaxial INT =internal p = peak SPL * specisl
COEF = coetficient PC = printad (etched) 5T = singte throw
COMP = composition X ito 116%) cireuitls) s§TD » standard
CONR = cannectar(s) " ko PF = picofarads
CAT = cathode-ray tube kG = kitogram PHL = Phillips TA = tantalum
cw = clockwise PIV = peak Invarse 0 - time deia
LB = pound(s) voltaga(s) TFL = teflon Y
o = decl “0-1, LH = |att hand PNP = positive-negative- TGL = toggle
DEPC  w deposited carbon LIN = linear taper _ positive THYR = thyristor
op = double pole LOG = logarithmic taper :{)onc - part "Ifl T = titsnium
DT = doubls throw l'::l; - :::v.-nm filter{s) Mtingile gg:ft" :n"‘.) TRLOIO = wynnel diodi(s)
- r | - i
POT = potentiometer(s) :g:‘M - :?I'r:::'::.
ELECT = slectrolytic - PP = Pesk-to-peak
ENCAP = ancaprufared M = mitli 116 1) PAGM = program
EXT = externsl MEG = mega (107} PS = polystyrane u = micro (10°%)
MET FILM = matal #ilm PWY = peak working |
MET OX = metal oxide voltage
F = farad(s) MFR = manufacturer v = valts
FET ' = flald-affect MINAT = miniature - VAR = varisble _
wranshtoe(s) MOM = momentary RECT = rectitiur(s) VDCW = dc working voltls)
RF = radio frequency
FH = flat hesd MTG = mounting .
FILH = fillister heed MY = mylar- RFI = radio frequency
' Y interferance w -
FXD = fixed watt(s)
- RH = round head w/ = with
N = nano {10 ") or wiv = work'ng inverss
G = giga {107) N/C = narmally closed right hand voltage
GE = germanium NE = neon - RMO = rack mount only w/o = without
[<] R = glass N/O = narmally open RMS = root mean square | ww = wirewound
310 ! 6-1
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Section VI 4 e e e )
J 5 ! ‘:J . \ . L
) Table 6-2. Replaceablo Parts| ' * . :
nEifaﬁinﬂ% ~ HPPart No, " Description # i ~“Nte

A

AL

AlAS

A1A2
_AICH.
C AIMPR
" ALHP3

| EIISI ‘ ‘.
.ﬁlSZ
Alnl
AlAlCl

Alalc2
", AlAIC3

AlALCS

AlaAlCS
AlAlCe

AlALCT
AJAlCS
AlAlCY
AlAlClo

AlAalCR1

ATAICRZ
ATAICR3
A1AICR4
AIAICRE
ATAICRG
ATAIE?

Alalol
AlAlO2
AlAl1Q3
ALALQ4
AlAlQs
AlalR]

AlALR2 -

'ALALIRY
AlAIR4
ALALRS
AlAlRG

AlA1R7
AlAIR8
AlATRSA
ATAIRIB -
AlA1R10

AlAIRY

-

"~ ——
——— e
-t

01205—63502
.01205 86501

01205 61902
0160-0917 1 -

01200-60$03
01200-23704

!i
3100-13?6

3100-1376

01205-66501

0121-0045

015G-00k2
0121-0045
a150-0012 .
0160-2249
0160-224%

0180-0097
0180-0091
01E0-0121
s0-0127

1901-0374

19010376

1901-0376
1901-0376
1901-0040
1901-0040
1200-0475

-1855-008%
1853-0098

© 1853~0098.

185 3-003s
1853-00306

a757-0059

0757-0059
0687-1041
0687~1041
0684-332]
0684-3321

0684-3321
0684-3323
2100-3210
2100-0654
0628-3138

Rt TR

A CHANNE{APREAMPUFna?moauis
A: 5 MV PREAMPLIFIER SUBASSEMBLY
A: 5 MV ATTENUATOR SWITCH ASSEMBLY

C: FXD MY 0.1 UF 20% 600VDCW MATCHED PAIR
SHIkLDS AMPLIFIER

SHAFT28AL POY
SWITCH: LEVER [~COUPLING)
SWITCH: LEVER [+ COUPLING)

A: 5 MV PREAMPLIFIER SUB ASSEMBLY

T ot e

CIFXAD CER 7-45 PF S00VDCwW

i
CIFXD CER 0.01 UF 20% p0COVDCM
CIFXD CER 7-45 PF 500VDCHW
CiFXD CER 0.01 UF 203 1000VDCMW
€: FXD CER 4.7 PF 600VDCW
C: FXD CER 4.7 PF 500VDCW

C:FXD ELECT 10 UF +50~10% 100VDCh
CiFXD ELECT 10 UF +50-102 100VDCW
CiFXD CER 0.1 UF #B80-204 50YDCk
C:FXD CER 0.1 UF +80-20% 50VOCW

DICDE:SILICUN 35V

DIODE: Si1.ICON 35v

DIODE: SILICON 36V

DIODE: SILICON 35V

DIODE: SILICON 30MA 30WV

CIODE: SILICON 30MA 30WV

SOCKET PINS: TRANSISTOR (6)—USED FOR ATATON

Q: FET SILICON DUAL

0:S1 PNP
Q:SIE PNP
Qi1 PNP
QiS[ PNP
. RIFXD MET FLM | MEGOWN L% 1/2w
RiFXD
R:FXD
R:FXD
R3IFXD
RIFXD

MET FLM 1
CUNP [ OOK
CUMP 1 DOK
COMP 3300
COMP 3300

MEGOHM 1% 1/2W !
OHM 10X /2%
GHM 10X L /2M
OHM 10X 174N
GHR 10X 174w

R: FXD COMP 3300 OHM 10% 1/4W

R: FXO COMP 3300 OHM 10% /4w

A: VAR 10K OHM 10% 1/2w

R. VAR 600 OHM 10% 172w

R: FXD MET FLM 17.8K OHM 1% 1/8W
NOT ASSIGNED , |

T v ——

...... -

62

_ # See Introduction to this section for ordering Information
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Model 12068 :
Table 6-2. Replacesble Parts {Cont'd) ‘
Dl::{;;en?ﬁxen HPPart No.. Description #
e ALATR2 ' 0698-3136 REEXD HET FLM L7.8K OHM 1% 1/6W
1 aratkrs -l oesa-3311 REFXD CUMP 330 UHM 10% 174w
ALAIRLS 0F57=0394___|  R:IFXD MET FLM 75 OHM LS 1/BW
ALALRLS 0757-0447 TUSRIFXOLMET FLM B6.2K CHM 1% L/8w
e~ A3AWAG . | 0757-0447 R:FXD MET FLM 16.2K GHM 13 1/8MW
ALAIRLY 0684-2731  TRIEXD COMP 276 Do 308 1/4M
ALAIR1B '0684-2731  REEXD COMP 27K UHM 1CE L/4MW
ALAIRIY 0684-1031 RTEXD CONP 10K UHM 10% 174k
A1ALIR20 0684=1031 R:FXD COMP 10K OHM 10% 1/4N
AlalR2l 0684-2211 R:FXD COMP 220 ‘OHM 10% L/4W
A1AIR2? 0684-2211 R:FXD CUMP 220 OHM 1C% 174N
AlALR23 GeHA-2211 RIFXD COMP 220 OHH 105 1/4W
AIALR24 . 06B4-6801 R:FXD CONP 68 OrM k01 1/4&N
A1ALR25 04H4-6801 R:FXD COMP 68 UMM 103 1/4M
AlAIR26 07570440 RIFXD MET FLM 7.50% 1% L/8N
AlAIR27 0757-0435 RIFXD FLM 3920 OHM 1% 1/8W
A1AIR28 0757-0440 R:FXD MET FLM T.50K 1% 1/8w .
ALALR?9 G157-0431 RIFXD NET FLK 2.43K OHM 1% 1/8W
A1A? 01205-61902 A: 5 MV ATTENUATOR SWITCH ASSEMBLY
1
A1A2C1 0130-0001 CiVAR CER 7-45PF 500YOCW
AlAZC? 0130-0003 CiVAR CER 1.5-7 PF NPO
A1A2C3 0140-0090 CIFXD MICA 200 PF 5%
A1A2C4 0130-0001 C:VAR CER 7-45PF SO0VDCN
ALA2CS 0130-0003 C:VAR CER 1.5-7 PF NPO
Ala2ce 0140-0090 . C:FXD MICA 200 PF 5%
AlAZR1 0698-8502 RIFXO MET FLM 990K OKM 1% 1/2w
ALA2R2 0698-3109 R:FXD MET FLM 10.1K OHM 1% 1/8%
ALA2R3 0698-8502 R:FXD MET FLM 990K OMM 13 1/2w
ALAZRG 0698-3109 REFXD MET FLM 10.1K CHM 1% 1/8M
ALAZRS 06984492 RIFXD FLM 32.4K OHM 1£ 1/8W
ALAZR & 0688-6742 R:FXD FLM 10.8K OHN 12 1/8M
AVAPRT 0698-3155 RIFXD MET FLM 4.64K 12 1/6W
A1AZRB 0698-6735 RIFXD FLM 1.T1K UMM 1% 1/8W
414289 0698-5736 RIFXD FLM 831 OHM 1& 1/8%
AlA2R10 0698-3122 RIFXD HET FLM 412 UM 1% '1/8wW
A1a2R11~- ‘ ‘
AlAZRIN NOT ASSIGNED
FYTYILY 2100-2622 RIVAR COMP 200 UHM 3C% LIN 3/10M
AlA2R16 2100-2617 R:VAR CUMP 4K OHM 103 10 CCLOG L1/4N
A1AZS1 3100-2524 SWITCHIROTARY & SECT 12 PUSITICN
a2 01205-63502 A: CHANNEL 8 PREAMPLIFIER MODULE
A2A1 01205-66501 A: 5MV PREAMPLIFIER SUBASSEMBLY
A2AZ 01205-61902 A: 5MV ATTENUATOR SWITCH ASSEMBLY
. } - v
Al 01600017 ' C: FXD MY 0.1 UF 20% 600VDCW MATCHED PAIR
A2MP1 ' NOT ASSIGNED
I I
" ’ :
v '

i
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SectionVi ‘ | S Model 12068 [ 3
_ | Table 6-2. Replaceabie Parts (Cant'd) ' |
: \ ! | : ! j !
Diie':fl;;glllﬁ:‘n- HP Part No. Description # ' Note . [ ]
A2MP2 01200-60L03 SHIELD:AMPLIFIER ‘
A2HP3 : 01200-23704 SHAFT28AL POT ‘ =
4251 3100-1376 SWITCH: LEVER (- COUPLING ) o
Azs2 3100-137s SWITCH: LEVER {+COUPLING ‘A
''a2a1 . | o©01205-s6501 A: 5 MV PREAMPLIFIER SUBASSEMBLY [ ]
AZA1CL 0121-0045 C:FXD cr:p.fv-tl.s PF 500VICH .
i i . 1
A2A1C2 0150-0012 'CIFXD CER' 0.01 UF 203 10COVOCH
A2A1C3 | 0121-0045 C:FAD CER 7-45 PF 500VOCW
A2A1L% 0150-0012 C1FXD CER 0.01 UF 203 1000VDCH
AZALCS 0160-2249 C:FXD CEP' 4.7-0.25 PF 500VDCH
A2ALCS 0160-2249 CiFYO CER 4.7-0.25 PF 500VDCW
. A g .
A2A1C7 . 0180-009) C:FXD ELECT LC UF +50~103 100VOCK
A241C8 ' 0180-0091 C:FXD ELECT 10 UF +50-10% L0OVOCW
A2A1C9 . 0100121 C:EXD CER Q.1 UF +80-20% 5OVDCh
A2A1C10 . 0150-0121 CiFXD CER O.1 UFj+80~20% 50VDCh
A2A1CRI1 1901-0376" | ' DIODE:SILICON 35V ;
: i I N
. ) : -
A2AICA2 | ¢ 19010076 DIODE: SILICON 36V, |
A2AICRE 1901-0376 ~+ DIODE: SILICON 35V .
A2A1CR4 19010376 ' DIODE: SILICON 35V :
A2ACRS . 19010040 DIODE: SILICON 30MA 30\WV _ ;
A2AICRS . 19010040 DIODE: SILICON 30MA 30WV L
AZAIE} 1200-0475 SOCKET PINS: TRANSISTOR (6)— USED FOR A2A101 o ‘
A24101 1855-0085 | Q: FETSILICONDUAL o
} . v ! . ) i
' AZA102 1853-0098 | - ©iSI PNP “
424103 1853-0098  QiSk FNP
424104 1853-0036 | " Q151 PNP
A24105 1853-0024 sl PNP
AZALRL Q15 7=-0059 RIFXD MET FLM I MEGUHM 13 ile
A2A1R2 0157=-0059 RIFXD MET FLM 1 MEGUHM 131 1/2M
A2A1R3 0687-1041 RIFXD CUNP 100K OHM 123 1/2
AZALIRS 0687-1041 R:FXD CUNP 100K OHM 10% 1/2W
A251RS 0684-3321 RIFXD CUMP 3300 OHM 10% 1/4W .
A2ALRG 0684-3321 RIFXD COMP 3300 CHM 103 1744 ,
A2AIR7 06843321 R: FXD COMP 3300 OHM 10% 1/4W
A2A1R8 0684-3321 R: FXD COMP 3300 OHM 10% 1/4W :
A2AIR9A 2100-3210 R: VAR 10K OHM 10% 1/2W
A2A1RSB 2100-0664 R! VAR 500 OHM 10% /2w
A2AIRI0 0688-3136 R: FXD MET-FLM 17.8K OHM 1% 1/8W
. A2A1RTY : NOT ASSIGNED : ‘
AZALR12 0698-3136 RIFXD MET FLM 17.9K GHM 1% 1/bw
A2alR13 046B84-3311 RIFXD CUMP 330 OHM LCL 1/74M
4251814 0757-0398 RIFXD MET FLM 75 OHM 1% 178w
APALRLS 0757-0447 RIFXD MET FLM 1b.2K CHM i% 1/78M
A2A1R1A 0757-04417 RIFXD MET FLM 106.2K CHM 12 1/8k

. -, - ., ._ . ._ ., ' - ., - -_ ._ - ), - - ., . A . , . "

# See introduction to this section for ordering Information

._ -‘ .-_
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B Model 12068 . Section Vi
n : Pl ’ e Table 6-2. Replaceable Parts {Conv'd)
. Reference
R . Deslgnation HPPart No. Description #
[ | AZALRLT 0684~2731 RIFXD COHMP 27K OHM LOX 174N
y A2A1R18 Q684-2731 RIFXD CUMP 27K UHM 10X 1/4M
A2a1R19 0684-10J1 RIFAD COMP 10K UHHM LOZ L/4N
B A2A1R20 0634-1031 RIFXD COMP lUK OHM 10% k/4M
) , A221R21 0/ 24-2211 RIFXD CUMP 220 UHM 10X L/4N
o A2A1R22 0684-2211 RZFXD COMP 220 UHM 10Z L/4MW
A2A1R23 0684-2211 RIEXD COMP 220 UHM 10X 174N
- _ A2A1R 2% 0484-6801 R:FXL COMP 68 UHM 103 L/4w
AZAIR2S 0684-6801 RIFXD COMP 68 UHM EO% L/4w
B A2A1R26 0757-0440 RIFXD MET FLM T.50K 1X L/8W
" A2ALR2T 0757=-0435 RIFXD FLM 3920 OHM 13 1/uM
AZALR?8 075 7-0440 RIFXD MET FLM 7.50K 1% 1/8K
| A2ALR29 0757=-0431 RIFXD MET FLM 2.%3K OHW 1% 1/8N
- A2A2 . '01205-61902 "A: 6MV ATTENUATOR SWITCH ASSEMBLY
- A2A2C1 0130-0001 CiVAR CER T-45PF S00VOCM
A2A2€2 0130-0003 C:VAR CER 1.5-7 PF NPO
A2A2C3 0140-0090 CIFXD MECA 200 PF 5%
| A2A2C4 0130-0001 CiVAR CER 7-45PF 500VDCMW
A2A2C5 0130-0003 CIVAR CER l.5=7 PF NPO
A2A2C6 0140-0090 C3FXD KICA 200 PF 5%
. AZAZR 0698-8502 RIFAD MET FLM 990K OHM 1X 1/2
- ‘ A2A2R2 0698-3109 RIFXD MET FLM 10.1K OHM 13 1/8W
A2A2R3 0698-8502 RIFXD HET FLM 990K OHM 13 1/2W
n A2A2R4 ,0698.3109 RIFXD MET FLM 10.1K CHN 1% 1/8M
A2AZRS 0698-4492 REFXO FLM 32.4K DHW 1% 1/8W
= A2AZRS 0698-6742 RIFXD FLM 10.8K OHM 13 1/8M
A2A2RT 0698~3155 RIFXO MET FLM 4.64K 1% 1/8MW
A AZAZRB 0698-6735 RIFXD FLM 1.71K UOHM IX 1/6W
. A2AZR9 0698-4736 REFXD FLM 33L OHM 1Z 1/8W
A2AZ2R10 0698~3122 RIFXD MET FLM 412 UHM 1X 1/8W
| A2A2R11- :
: A2A2R14 NUT ASSIGNED
n A2A2R1S 2100-2622 ASVAR COMP 200 OHM 3CX LIN 3/10h
AZAZR16 2100~26117 R:VAR COMP 4K OHM 103 10 CCLOG 1/4M
. A2A251 3100-2524 SWITCHIRUTARY & SECY 12 PUSITION
|} A3 01200-66504 A: DUAL CHANNEL QUTPUT AMPLIFIER
‘. A3C) 0160-2240 CiFXD CER 2.0 PF SQ0VDCW
A3C2 0160-2240 C:FXD CER 2.0 PF 500VDCHW
.. " A3C3 0160-2240 CiFXD CER 2.0 PF 500VDCW
. A3CH V160~2240 CiFXD CER 2.0 PF 500VOCW
g AICS 0160~2237 €: FXD CER 1.2 PF 500VDCW
B A3CH 0160-2913 CiFX) CER 0.0l UF #85 20X 500VDCM
AT 0140-0206 C: FXD MICA 62 PF 6%
[ Aace m C: FXD MICA 270 PF 5%
B C: FXD MICA 270 PF 5% 500 WVDC (matched pair-inciudes A3C12)
B A3C10 0160-2203 C: FXD MICA 91 PF B%
- .
- # See introduction to this section for ordering information
n , /" 65
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Section VI o Model 12068 |
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®
W, 5 Tatle 6-2. Replaceable Parts {Cont'd) . . .
-, Neference . !
ﬁ'euggnallon HP Part No. Dascription # , Note .
T o ! | )
A3CH M60-2208 C: FXD MICA 91 PF 5% |
A3C12 5081-7647 C: FXD MICA 270 PF 5% 500 WDCV i{matched pair-inchudes ASCQ]
A3C13 01602960 C: FXD CER0.01 UF +80-20% 100VDCW i
A3C14 - 0180-0081 C: FXD ELECT 10 UF +60-10% 100VDCW -
A3C1S 0180-0031 C: FXD ELECT 10 UF +50-10% 100YDCW _
A3CRL . 1901-0040 DIGDEsSILICON 30MA 30WV n
i
A3CR? 1901~0040 DIODE:SILICON 30MA 30WV B
A3CR3 1901-0050 DIODE:SILICON 75V
A3CRs . 19010040 DIODE:SILEICON 30MA 30WV .
A3ICRS | 1901-0040 DIODE:SILICON 30MA 3QWV B
A3ICRS 1901-0056 DIODEzSILICON 75V §
A3CRT 1901-0040 DIODE:SILICON 30MA 30WV |
A3CRS 1901-0040 DIOGOE:SILICGN 30MA 30MV
A3CR9 © 1901-0050 DIODE:SILICON 75V [
A3CRIO 1901-0040 OIDDE:SILICON 30MA 30WV
A3CR11 1901-0040 DIODE:SILICON 30MA 30MV -
A3CRI2 1901-0050 DIODEzSILICON 75V
A3CR13 1901-0040 DIODE:SILICON 30MA 304V
ACRLA 1901-0040 DIODE:SILICON 30MA AOWV - |
A3CRL5 1901-0050 DIODE:SILICON T5V
A3CR16 1901-0040 DIODE1SILICON 30MA 30KV ]
A3CR17 1901-0040 DIODE:SILICON 30MA 3CwV
A3CR18 1901-0040 DIODE:SILICON 30MA 30MV - W
A3CRI9 1501-0040 DIODE:SILICON 30MA 30WV :
A3CR20 1901~0040 DIDDESILICON, 30MA 30WV
A3CR21 1901-0040 DICDE:SILICON 30MA 30WY n
A3CR22 1901-0040 DIOOEzSILICON 30MA 30WV . !
A3CR23 1901-0040 DICDEsSILICON 30MA 3GV N
A3CR24 1901-0G40 DIODEZSILICON 30MA 30WV
A3CR25 1 1901-0040 0. JDE:S ILICON 30MA 30wV ]
A3CR26 | 1901-0040 OICOE:SILICON 30MA 30wV
A3CR27 . 1901~D040 DIODE3SILICON 30MA 30mV B
A3CR28 ' 1901-0040 DIDDE:SILICON 30MA 30wV
A3ICR29 1901-0040 DIODESSILICON 30MA 30wV »
AICR3O -1901-0040 DIODE:SILICON 30MA 3OMV
" A3CR31 '1901~0040 DIDDEISILICON 30MA 30V
A3 5140~0137 COIL:FXD RF 1000 UH 5% L
A3L2 9140-0137 _COILIFXD RF 1000 UH 5% [ ]
A3L3 9140-0137 COILIFXD RF 1000 UH 5%
A3L4 9140-0137 COILIFXD RF 1000 UH 5% n
A3MP1 0120001201 BRACKET: MODE SWITCH MTG.
A3MP2 1205-0095 HEAT SINK:TRANSISTOR |
s301 1853-0098 . 0sSI PNP ]
J ,
A302 1853-0098 Q:SI PNP
4303 1854-0215 Q:SI NPN [ ]
A304 1854-0215 Q:SI NPN
4305 1854-0234 0:Si NPN ( )
\ ]
# Ses Introduction to this section for ozdering information .




. Model 12068

Section Vi
i U :
S - Table 6-2. Replacezble Parts (Cont'd)
Deolonation HP Part No, . *, Description # Note
A306 1854-0234 Q1S1 NPN
A307 1854~0215 Q:5I NPN
'A308 . 1854-0215 Q:SI NPN
' a3g9 © 1854-D215 Q:S1 NPH
' A3010 - kB54~0215 0:SI NPN _
L i R !
4 A3011 1854-0234 0:51 NPN'.
143012 186540234 Q:SI NPN
A3013 1864-0022 0331 NPN
- AZG14 1854-0022 0:51 NPN
A3015 1853-0036 Q:SI PNP
A3d16 ', 1853-0036 " QiS1 PNP
A3017 ' 18540022 0s51 NPN
A3018 1864-0022 0:SI NPN
A3RL 07570416 , RIFXD MET FLK SI1 OHM 1X 1/AN
A3R2 0684-8221 R:FXD COMP 8200 OHM 103 L/4W '
A3R3 0698-3447 RIFXD MET FLM 422 OHM 1% 1/6M :
A3R4 2100-2578 RIVAR COMP 4 X 1.5K DHM 30% LIN 1/4M
A3RS 0684~5221 RIFXD COMP 8200 OHM 10% 1/4M ‘
ARe . 0684-2211 R:FXD COWP 220 OHM 103 1/4W
A3R7 | 0684=2211 RIFXD COWP 220 OHM 10% ) 74N,
A3Ra, 0683-3935 RIFXG COMP 39K OHM 5% 1/4W.
AZR9 0683-3935 R:FXD COMP 39K OHM 5% 1/4W
A3IR1D 0757~0822 RIFXD FLM 1.30K OHM 13 1/2w ’
 A3RILL , 0757-0822 , RIFXD FLM 1.30K OHK 12 1720 ' !
T AmRI2 ‘a767-0008 R:FXD MET DX FLM 10K OHM 58 38
. A3R13 0767-0008 RIFXD 'MET OX FLM LOK OHM 5% 3w
A3R14, 0757-0414 ,  RIFXD MET FLM 511 OHM 1% 1/6W
AIR15 0757-0416 |~ RiFXD MET LM 511 OHK 1% 1/8W
(AL 0698-3447 RIFXD MET FLM 422 OHM 1% 1/8w
MR17 0683-3935 RIFXD COMP 39K, OHM 53 1/4W 2 .
A3R18 " 0683-3935 REFXD CUMP 39K'DHH 53 1/4N P :
A3R19 | 0757-0822 RIFXO FLM 1.30K OHN 1% 172w
A3R20 .| - o7157-0822 REFXD FLM 1.30K OHM 1X 1 /2W -
A3R21L A 0757-0442 R:FXD MET FLM 10.0K 1% 1/8M '
g ‘ ‘ ¥ o
A3R22 w 0683~3935 ,RIFXD COMP 39X DHM SX: 174N |
~ A3R23 . 0757-0274 RIFXD MET FLH 1.21K.OHM 1X L/8W b
' A3R24 | 0757-0274 RIFXD MET FLM 1.21K CHK 1% 1/8MW ‘ 5
A3R25 i 07570445 R:FXD'FLM 13K UHM 1% 1/8W a g
‘A3R?6 0757-0416 RIFXO MET FLM:511 OHM 12 1/8W
A3R27 G 069843447 RIFXD 'MET FLM 422 OHM'1Z 1/8H Co a
-A3R28 v 0757-0822 . RIFXD FLH 1J30K OHM 1%5'1/2N ' N,
- A3R?9 v 0757=-0822 “RIFXD FLM 1.30K OHM 1%:1/2M . Y
43R 30 . 0767-0008 ©RIFXD MET OX FLM LOK UHM 5% 3N , S
A3R31 | 07610008 . RIFXD MET OX FLM 10K OHM ST 3K ; o\ '
’ ’ bl : ;i ”l‘l ]I‘ ! Lt 1 i ! .
A3R3Z. 0757-0401 S RIFXD MET FLM 100 OHN 3 1/8w ' o
43133 07570456 - s REEXD MET FLM #3.2K OHM ‘1% 1/8W N \
A3R34 06841051 - " RTFXD COMP IMEGOHM 10% 1/4W WA
43R3%5 075T-0442 RYFXO MET FLH 10.0K 1% 1/8W a .
.\‘: S | . o ‘"-. :}"t'lw
. ) P o s
,‘I ;. “"._ i . . | '..
" .\'” ",‘ ‘»\' .l 3\
) , P _\“ I . ! . ‘l‘
K L Y ‘
i'! ‘ i "‘.\ ; ‘ \ ,
' };1 i I| ‘\\' ") . 'I
j gt (R ; ) A
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Section VI B C Model 12058 N
Table 6-2. Replaceable Parts {Cont'd) »
D}:e’{;i:?ﬁ:‘ HPPart No, Description # Note . ]
AlRze 0757-0486 R: FXD MET FLM 750K OHM 1% 1/8W B
A3IR3T 0698-3467 . R: FXD MET FLM 316K OHM 1% 1/8W
A3R38 0684-1541 ! B: FXD COMP 160K OHM 10% 1/4W )
43R39 0757-0428 R: FXD MET FLM 1.62K OHM 1% 1/8W ]
A3R40 07670761 R: FXD MET Fi.M 7.6K OHM 1% 1/4W
A3R41, 0757-0438 RIFXD HET FLM 5.11K 1% 178N L
A3R42 0757-0433 RTFXD MET FLM 3.32K CHM 1% 1/8W
A3R43 0757-0458 R:FXD MET FLM 51.1K CHM 1% 1/8N 8
AIR44 0757-0467 RIFXD MET FLM 121K OHM 13 1/8w
A3R4S 0698-5102 RIFXD COMP 1.2 MEGOHM 103 )1/4W B
A3R4S 0U57-0467 R:EXD MET FLM 121K DHM 1% 1/8M
A3RST 0698-5102  RIFXD COMP 1.2 MEGOHM 10% 1/4N .
A3R4B - 0757-0443 RIFXD MET FLM L1.0K OHM 1% 1/8K
A3RAS 0757-0458 RIFXD MET FLM 51.1K OHM 1% 1/8M
A3R50 0757-0438 RIFXD MET FLM 5.11K 1% 178w B
A3RS51 07670423 A: FXD MET FLM 3.32 OHM 1% 1/8W
AIR52 - 0757-0441 R; FXD MET FLM B.25K 1% 1/8W B
43853 0757-0428 R: FXD MET FLM 1.62K OHM 1% 1/8W
A3RSA 0757-0751 R: FXD MET FLM 7.5K OHM 1% 1/4W »
A3RSS - 0684-1541 A: FXD COMP 150K OHM 10% 1/4W
A3RS6 0767-0413 R: FXD FLM 392 OHM 1% 1/8W B
A3RS7 07670414 R: FXD FLM 432 OHM 1% 1/8W
AIRS8 06844711 R: FXD COMP 470 OHM 10% 1/4W
.. A3RSY 06968-0085 R: FXD MET FLM 2.61K OHM 1% 1/BW .
| A3R60 07670289 R: FXD MET FLM 13.3K OHM 1% 1/8W
A3R4L 0757-0394 RIFXO MET FLM 51.1 OHA 13 1/8W [ |
A3R6? 0757-0397 RIFXD MET FLM 68.1 OHM 1% 1/6W . ‘
A3S1 31001377 SWITCHIROTARY 5 SECTION 5 POSITION -
Al 01200-61603 CABLE ASSY:COAX ]
A4 01200 - 63503 A: HORIZONTAL MODULE :
.| AdAL 01200 - 66508 Az SWEEP CIRCUIT |
Y\ AMAZ 01200 - 61902 A: SWEEP TIME SWITCH
ALY, 0130 -0016 C: VAR CER 5-25 PF NPO .
N !
A4C2 0180 ~ 0155 C: FXD ELECT 2.2 UF 20% 20VDCW B
A4C3 - 0180 - 0155 C:FXD ELECT 2.2 UF 20% 20VDCW
A4DSH DS: NSR P/O A4S6 B
ALY , 9140-0179 COIL: FXD RF 22UH 10%
AdMP1T - (1200-60602 SHIELD: SWEEP ASSY s
AdR1 01200 - 81501 RESISTOR: MODIFIED
A4R2 0767 - 0350 R: FXD MET FLM S09K OHM 1% 1/4W ]
‘A433. . 2100-2613 R: VAR CARBON 100K OHM 20% LIN 1/5W
A4R4 2100 - 1509 R: VAR 20K OHM 20% LIN 1/3W ]
A4S1 3100 - 1375 SWITCH: LEVER (SOURCE )
AdS2 31001374 SWITCH: LEVIR { COUPLING ) x f ]
A453 SWITCH: { TRIGGER LEVEL) NSR P/O A4R3
AdS4 3100-1373 SWITCH: LEVER {5LOPE) .
‘A4S5 31001372 SWITCH; LEVER (MODE) [ |
A4SS 3101-2431 SWITCH: PUSHBUTTON SP ST W/LT
AdW1 01200 - 61607 LEAD: TWIN OUTPUT [ |
. i
# See Jlntroduclion to this section for ordering information .
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Model 12068 1 | . ! Saction Vi
Eo 1 . ;
. " Y Table 6-2. Replaceable Parts (Cont'd) i
Relerance . :
. Designation HPPart No. Description # Nole:
4"
A4Al 01200-66508 A: SWEEP CIRCUIT
A4ALCE 0160-29%9 CIFXD CER 1000 PF +100-0% &£00VDCW
AGALG? 0160-2917 CFXD CER 0.05 UF +80~20% 100VOCN
AGALC3 0160-2917 CIFXD CER 0.05 UF +50-203% 100VDCN
| A%AICS 0160-2917 C:FXD CER 0.05 UF +80-20% 100VDCH
A4AL1CS 0160-2917 C:FXD CER 0.05 UF +80-20% L00VDCM
A4ALCH 0160-2917 CsFXD CER 0.05 UF +80-20% 100VOCH
AGALCT 0180-0155 CiFXD ELECT 2.2 UF 20% 20VDCH
A%AICE 0160-2258 C:FXD CER Ll PF 5% S00VDCW
A4ALCY 0160-2258 CiFXD CER 1)1 PF 5% S00VDCH
A4AL1C10 0140-0198 C:FXD MICA 200 PF 5%
AsalC1l 0160-2917 CtFXD CER 0.05 UF +«80-20% 100VDCW
/ A4AICL2 ! 0160=-2258 CIFXD CER 11 PF 51 500VDCW
' A4ALCL3 0160-2917 CIEXD CER 0.05 UF +80-20T LGOVDCH
ASAICLS4 0160-2959 C:FXD CER 1000 PF +100-03 &00VOCW
A4alCls 0180-0155 CiFXD ELECY 2.2 UF 20%' 20VDCM
A4AlClG!, | 0150-0115 C:FXD CER 27 PF 104 500VDCW
AanlClva" 01602917 CIFXD CER 0.05 UF +80-29% 10QVDCMH
AdALCHY, |- 0160-2917 CiFXD CER 0.05 UF +80-20% 100VDCW
ARATCILT, 01602258, C3iFXD CER 11 PF 5% S00VDCW
AsalC?0 0160-2253 CIFXD CER L1 PF 5% S00VDCW
AhAlC?ll{; 0140-0198 CIFXD MICA 200 PF 5%
|
A4ALC22 , O150-0115 CIFXD CER 2T PF 10% S00VDCW
A4AlC23 0140-0198 C:FXD MICA 200 PF 5%
Awaitra 0150-0115 CIFXD CER 27 PF 10T 5S00VDCW
A4A1C25 0160-2913 CIFXD CER 0.0l UF +8%20% 500VOCN
MALC26 0140-0198 CIFXD MICA 200 PF 5%
" A4ALC2T 0140-0207 C:FXD MICA 330 PF 5%
ASALC28 0160-2917 C3iFXO CER 0.0% UF +80-20% 100OVOCM
A4ALCI9 0140-0207 C:FXD MICA 330 PF 53
A4ALC3A0 0160-2917 CIFX0 CER 0.05 UF +B80~20% 100VDCK
AdANC3} 0160-2913 C:FXD CER 0.0L UF +8520%1 500VDCH
L481C32 0150~0115 CiFXD CER 27 PF 10% SOOVDCM
ASATCRY 1901-0640 DIOOE:SELICON 30MA 3QOWY
ASAICR2 1901-0040 DICDE:SELICON 30MA 30MY
A4AICR3 190 1-0040 DIODE:SILICON 30MA 30WV
ASALCRA 1912-0009 DIGDE TUNNEL:GERMANIUM IN3712
ASALCRS 1901-0040 DIUDESILICON 30MA 30wV
| asaicre 1901-0040 DIUDE:SILICON 30MA 30V !
" ASANCRY 1901-0040 DIODE:SILICGN 30MA 30wV
AMALICRS 1901~0040 DIODE:SILICUN 30MA 30WY ,
AMAVCAY 1901-0376 DIDDE:STLICON 35V
A4AICRIO 190 1-0040 DIODEzSILICON 30MA 30W¥
A4ALCRIL 1901-0040 DIODE:SILICON 30MA 30wV
# See Introduction to this section for ordering information
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Model 12068

0684-2231

Section VI
Table 8-2, Replaceable Parts {Cont’d}
DE%{;;:?I%: HP Part No. Description # Note
ASALCRY2 1901-0040 DIODE:SILICON 30MA 30WV
A%A1CR13 1910~0016 DIODEZGERMANIUN 100MAZ0. 85V 6QPIV
ASALCR] 4 19010040 DIODESSILICON 30MA 30WV
ASAICRIS 1501~0040 DIODE:SILICON 30MA 30wV
ALALCRL 6 | 1901-0040 DICUE:SELICON 30MA 30wV
_ N
ASAICRET . . 19010040 DICDESSILICON 30MA 30MV
\ L ’

A44101 1854-0639 Q3SI NPN
A4A102 18540639 - QiSI NPN
A4A103 18530036 Q:SI PNP
‘244104 1854-0639 QiSI 'NPN
A4A105 1854-0639 ' Q1SI NPN
A4AL106 1854-0071 Q:SI NPN
AdALQT 1854~0071 03SI NPN
A4A108 1653-0035 Q:SI PNP
AAAL09 18540215 Q:SI NPN
A4A1010 1854-0071 QsS1 NPN

4441011 1853-0036 -  03SI PNP
A4A1012 % 1854-0071 Q:S1 NON
A4A1013 1853-0036 Q:SI PNP
A4A1014 1853-0036 UzSI PNP
A4A1015 1853-0036 03151 PNP
A4A1016 1855-0090 QSFET N-CHANNEL
A4A1017 1854-0071 Q2SI NPN
A4A1018 1853-0036 03S1 PNP
A4ALO19 1853-0036 QsSI PNP
A5A1020 1854-0071 0:SI NPN
A4A1021 1853-0036 0:SI PNP
A4A1022 1854-0071 0351 NPN
A4A1G23 1853-0036 0:SI PNP
A4A1024 1854-0071 Q:SI NPN
A4A102S 185420071 0351 NPN
A441026 1853-0034 Q:SI PNP
A4ALIRL 0698-5092 RIFXD FLM 160K OHM L3 1/8wW
ASALR2 0751-0976 RZFXD FLM 150K OHM 2% 1/8W
A&AIR3 0757-0427 RIFXD HET FLM 1.5¢ 13 1/@W
A&AIRS 0757-0239 RIFAD MET FLM 13.3K CHM 1% 1/6W
AAALRS 0687-1531 RIFXD CUNP 15K OHM 10£ L/2w
AAAIRS 0757~0443 REFXD MET FLM 11.0K CHM 1% 1/8w
AMAIRT 0757-0959 R:FXD FLM 30K OHM 2% 1/8W o
ASAIRS 0751-0914 RIFXD FLM 390 OHM 2% L/8W - '
A4AIRS 0757-0964 RIFXD FLM 47K OHM 2% 1/8%w z
A4AIR10 2100-0347 RIVAR COMP 4 X 25K OHM 308 LIN L/4W
ASAIRIL 068 4-2231 RIFXD COMP 22K OHM 10% 1/4M :
ASAIRL2 0R03-3640 R: FXD MET OX 1800 OHM 5% 2W
A4AIR13 0684-2201 R: FXD COMP 22 OHM 10% 1/4W
ASATR1S 0684-223) R: FXD COM? 22K OHM 10% 1/4W
ASALR1S R: FXD COMP 22K OHM 10% 1/4W

# See Introduction to this section for ordering information
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. n Model 12068 Section Vi
: . Table 6-2, Replaceable Parts {Conr'd) -
‘ . o n':g{;ﬁ'l'ﬁ)‘:‘ HP Part No. Description # Note
| | A%ALR16 0684-2211 RIFXD COMI' 220 OHH 1C$ 1/4W
, ASAIRLT 0684-2211 R:FXD CUMP 220 OHM 10% L/4M
A4AIRLS 06B4~4741 REFXD CONP 470K DMM 108 1/4M
: - A4ALRLY 0V57=0924 RIFXD MET FLM LK OHM 2% L/8W
A4AIR20 0153-0952 R:FXD FLM 15K UHM 2% 1/8M |
\ . A4A1R2L 2100-06554 R: VAR 500 OHM 10% 1/2W
: A4ALR22 0658-6814 R: FXD.FLM 10K OHM 2% }/4W
. A4ALR23 0683-223t R: FXD COMP 22K OHM 10% 1/4W
ALALRZ4 . 07570935 R: FXD FLM 3K OHM 2% 1/6W
. AGALRZS " ! 0757-0928 R: FXD COMP 22K QHM 2% 1/8W
' ALALR26 0757-0914 REFXD FLM 390 UHM 2% L/B¥
A4ALR27 0757-09462 RZFX0 FLN 39K OHM 2% 1/8M
. A4AIR28 D6B4-2211 RIFXD COMP 220 UHM 10X 1/4M
' A4A1LR29 07600028 R:FXD METOX 6.2K OHM 2% W
. A4ALR30 0757-0928 RIFXD FLM 1.5K OHM 23 178N
AATR31 0684-2231 R: FXD COMP 22K OHM 10% 1/4W
. AAAIR32 0684-2241 R: FXD COMP 220K OHM 10% 1/4W
‘ A4ATR33 0634-2211 R: FXD COMP 220 QMM 10% 1/4W
ASAIRIA 2100-0568 R: VAR 20K OHM 10% 1/2W
. ASAIR34B 2100-0658 R. VAR 20K OHM 10% 3/2W
i AJATRIE 0684-2211 R: FXD COMP 220 OHM 10% 1/4W
. ASALRIG 2100-0381 R3VAR CONP 25K OHM 30X LIN L/en
AMALRAT 0757-0972 RIFXD FLM 100X OHM 23 1/8K
A4ALRIE 0757-0457 RIFXD MET FLM 47.5K OHM 1% 1/8M
. | A%alrag 0684~333] RIFXD COMP 33K OHM LOL L/4W
‘ ARAIR4D 0684~1041 RIFXD CONP 100K OHM 10T LJ4W
. A4ALR4] 06B4~2211 RIFXD COMP 220 OHM 10X L/AN
. . AAATRA2 0684~3331 RIFXD COMP 33K OHM 10K 1/4W
. AdAIRA3 0757-0928 RtFXD FLM 1.5K OHM 2% 178W
ARALRGA 0757-0972 RIFXD FLM 100K OHM 2% 1/8W
ASALRAS 0757-0964 RIFXD FLM 47K OHM 2% 1/6M
. ABALR&S 0698~3155 RIFXD MET FLM 4.64K IX L/8M
A4ALRST 0757-0453 RIFXD MET FLM 30.1K CHM 1% 1/6W
. A4ALRAD 0757T-0449 RIFXD FLM 20K OHW 1% L/8M
AAAIR49 0757-0914 RZFAD FLM 390 OHM 2% 1/8W
. A4ALRSO 0698-6816 REFXD FLM 6.2K OHHW 2% 174N
ASAIRSL 0757-0931 RIFXD MEV FLM 2K OHM 23 1/8N
A4ALRS2 0757-0972 RIFXD FLM 100K OHM 23 1/8W
"A4A1RS3 0757~-0952 RIFXD FLR 15K OHM 2% 1/8M
AAALRSS 0684~4741 RIFXD COMP 470K OHM 103 1/4N
A4ALRSS 0b84-3331 RIFXD COMP 33K OHM 1CK L/4W
A4ALIRSE 0757-0288 RIEXD MET FLM 9.09K 1% 1/8W
A4A)RS7 0684-2201 RIFXD COMP 22 OHN 103 1/4wW
AAALRSS 0684-2201 RIFXD CUMP 22 UHM LOX 1/4k
A4ATR59 0757-0924 RIFXD MET FLM LK DHM 2% L/BNW
) | A4AIRE0 0684-1041 RIFXD CUMP 100K UHM 103 L/4W
'l .
A A4ALRS1L 0bB4~1041 RIFXD CUNP 100K OHM 103 1/4M
U A4AIRE2 0757-0935 RIFXD FLM 3K UHM 2% 1/78W
s A4AIRG3 0757-0972 RIFXD FLM 100K OHM 23 '1/8W
_,,! AGALRGA 0757-0964 RIFXD FLM 47K OHM 2% 1/8W
2 '
. .} o
. ' # Sea introduction to this section for ordering information
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Section VI o o Model 12058

Table 6-2, Replacsable Parts {Cont’d)

Dlig;gllll‘t:)en HP Part No. _ _‘ Description # Note
A4ATRSS 07157-0157 RIFXD MET FLM 15K OHM 13 L/4M
ASALRGS 0757-0281 |. RiFXD MET FLN 2.74K OHH 13 1/6M
AGALRAT 0698-6814 RIFXD FLK 10K OHM 2% L/4N
A4AIRGE .. 0757-0944 RIFXD FLK 548K UHM 23 1/8W .
ASAIRE9 0698-3450 RIFXD MET FLM #2.2K OHM L3 170W
AGAIRTO 0684-1051 RIFXD COMP LMEGOHM 10% 1/4W
A4AIRTL 0757-0952 RIEXD FLM KSK OHM 2% 1/BW
ASAIRT2 0757-0249 RIFXD MET FLM 13.3K ONM 13 2/8W
A4AIRT 0684-2231 RIFXD COMP 22K UHM 103 1/4M
A4AIR T4 0757-0976 R:FXD FLM I50K OHM 2% 1/8W
A4ALRTS 0751-0959 RIFXD FLM 30K OHM 2% 1/8M
ASALRTS 0757-0095 RIFXD MET OX 5100 OHM 2% 1/2M
AGAIRTT 0757-0950 R:FXD FLM 12K OHM 2% 1/8M
A4AIRTS 0757-0928 RIFXD FLBE 1.5K OHM 23 1/8w
ASAIRTY G157-0930 RIFXD FLM 1.8K OHM 23 1/6W
A4ATREO 0698-¢815 RIFXD FLM 1.8k OHM 23 174N
A4ALRSL . 0157-0944 RIFXD FLM 648K OHM 23 1/8W
A4A RS2 0757-0940 REFXD KET FLM 4.7K OHMS 2% 1/8W
A4ALRE3 0757-0956 RIFXD FLM 22K OHM 2% L1/8M
A4AIRBA 0757-0930 RIFXD FLM 1.8K OHN 2% 1/Ew
A4AIRES 0884-2211 RIFXD COMP 220 OMM 10X 1/4W
ASAIRSS 0698-3155 RIFXD MET FLM 4.6AK 1% 1/8W
A4ALRE7 0698-3155 RIFXD MET FLM 4.64K 1X 1/8W
ASAIVRL - 1902-0025 DIODE,BREAKDONN3 100V 5% 400 MM
 AAALVR2 1902-0055 DIGOE BREAKDUWN: 14TV 102

ASALVR3 1902-0049 DIODE:BREAKDONN 6.19V 5% '
FYYY _ 01200-461902 | . 'A: SWEEP TIME SWITCH

R ’ - -
A4A2C) 0170-0022 CTFXD MY 0.1UF 20% 600VDCN
A4A2C2 0160-2204 |  CiFXD »iCA 100PF 5%
ASA2C3 0160-2258 ! CiFXD CER 11 PF 5% 5COVDCM
A4A2C4 0150~0093 ' CIFXD CER 0.0} UF +80-20% 100VOCM
AAAZCS 0160-3133 CLFXD MY 2 UF 1083 1COVDCM
A4A2CH  0170-0063 CIEXD MY 7 .02 UF 104 400V0CW

f A )

ALAZCT. 0160-0168 ' CIFXD MICa ULl UF 10X 20CVDCN
A8A2CB 0160-0194 CIFXD MY 0.015 UF (A0
AAA2C9 0160-0155 CiFXD MY 3300 PF 103
A4A2CR1 19010040 DIODE:SILICON 30MA 30wV
A4AZCRZ 1901-0040 OIUDE:SILICON 30MA 30WV
A%AZMPL 3130-0038 COUPLERI SWITCH $ST -U-SHAPED
AGAZNP2. 01200-01203 BRACKET 2 SWEEP SWITSH MOUNTING
244201 1854-0358 Q:SE NPN {

# See Introduction to this section for ordering information
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Model 12068 ', Saction VI
} I N !
o ,.l ; "
. Table 6-2. Replaceable Parts (Contd) ~ ! .
Al 1) : 1 :
Relerence . i o ‘
Designatlon HP Part No. ; Description # Ho!?_
v ot f 4 [
I ; b : f,
AAAZR1 | 0698-4009 RSFXD FL} 50K OHK 13 178k
A&A2R2 0757-0453 RIFXD MET FLN 30.1K OHM 1% ,1/8M
A522R3 0757-0442 RIFXD NET FLM 10.0K 1T 1/6M
A4LAZR A "1 0157-0442 RIFXD MET FLA 10.0K 1% 1/8W '
A4A2RS 11 2100-2614' . RIVAR COMP TK/25K OHM 30/20% LIN
ASAZRS  0698-5092 RIFXD FLM 160K DHM 13 1/6M ]
 A%AZRT '0757-0959 R:FXD FLM 30K OHM 2% 1/8w X ;
AAAZRB 0757-0124 RIFXD MET FLM 39.2K GHM 13 1/8w L .
A4AZRS 0757-0479 RIFXD MET FLM 392K OFM 13 178w )
. AKAZR10 0757-0471 RIFXO MET FLM 182K OMM (13 1/8M _
-, A4A2R1L 0696-4482 RIFXD FLN 17.4K OHM 1% 1/8W |
T t i Y ; . { i :
AMA2R12 07570472 REEXD MET FLM 200K OWN 13 1/8W ‘
A4AZR13 0767-0465 RIFXD MET FLM 100K 13 L/€M
A4AZR )4 06985675 - REFXD FLM 30 MEGOHM 1% L :
A4A2R15 0696-7081 RIFXD MET ¥LN 10 MEGOHM 1% 1/2M ;
A4AZR16 . 0608-7031 RIFXD MET FLM 10 MEGGHM 1% 1/2W 0
ARAZRLT 0752-0344 RIFXD HET FLM 1.00 MEGOHM 13 1/4M N
AkAZR1B 0757-0344 R:FXD MET FLA 1.00 MEGOHNM 1T 1/4N
A4A2R19 0757-0950 R: FXD MET FLM 12K 2% 1/8W ) 3
A4A251 ! 3100-1378 SMITCH:ROTARY DUAL, CETONT
asazul 0120061628 | | UABLEISWEEP SWITCH, )
b . 1 ' i
AsS 01200~66514 | - ASSYtLOM VOLTAGE PUNER SUPPLY
Asc1 0180-2138 | CFXD ELECT 150 UF +50-1C% 250VCCH
AsC2 0160-2159 C:FXD ELECT 300 UF +75-10% 150VOCH
ASC3 0160-0148 C3FXD MICA 0.1 UF 102 20CVDCH %
ASCa 0180-2134 C3FXD ELECT 20'UF +50~10% 100VDCw .
ASCS 0180-2159 C:FXD ELECT 300°UF +15-1€% 150VDCwW o
' 45C6 0160~0164 .. CiFXD MICA 0.1 UF 103 200VDCW " e
o f '
ASCT 0180-0155" CiFXD ELECT 2.2 UF 208 20VOCH ! N B
ascs 0180-1731 C3FXD ELECT 4.7 UF 103 50VDCHw oo
ASCY 0180-2134 ', C3FXD ELECT 20 UF +50~101 100VDCH i
J
ASCRL 1901-0040 DIGOE:SILICON 30MA 30MV ;.
A5CR2 - 1501-0028 O100E:SILICON 0.75A 400P1V o
ASCR3 1901-0028 DIGOE:SILICON 0.75A 400PIV }
ASCRA 1501-0028 DIGDE:SILICON 0.75A AOQPIV ' A
ASCRS 1901-0028 OIODE:SILICON 0.75A 400P1Y ' - l
ASCRS 1901-0026 " DIODESSILECON 0.75A 200P1V ; ]
ASCRT 1901-0026 DIDOEZSILICUN 0.75A 200P1V {
ASCRS 1501-0026 DIUDE:SILICON 0.7>A 200P IV
ASCRS 1501-0026 DIGDE:SILICUN V.75A 200P1V
ASCR10 1901-0040 DIODE:SILICON 30MA 3CWV
ASCR11 1901-0040 DIVUEZSELICUN 30MA 30wy
1 ]
' ‘
; P
{
Iil.
1

# See introduction to this section fﬁt_ ordering information
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N ‘ Model 12058
, _
L ; 'Tabla 6-2. Replaceable Farts {Cont'c)
n‘{;;:ﬁ%’ 'HPPart No. e Description # Note
1 i | f : ) . ‘
ABCRL2 ! 1901=-0040 DIDUE:SLLICON 30MA 30MV/
ASCR13 1901-0026 DICOE:SILICON 0.75A 200PkV = :
ASCRL4 1901-0026 " DIGDE:SILICON 0.75A 200PIV. '
ASCRLS . 1901-0026 DIODESSILICON O.T5A 200PLV .
A5CR16 1901-0026- DICOZ:SILICAN 0.75A '200P1V
o : L ’ - ' !
_ASCR1T 19010026 . DIDDEZSILICON 0.75A 200PLV
' ASCRLS 1901~0040 . DIDDEZSILLCON 30MA 30WV ,
ASCRLY 1901-4040,"° DIODESSILICON 30HA 30NV :
ASCR20 1901-0040 DICDE:SILICON 30MA 30MV
A5CR21 1901~0026 DIDOE:SILICUN 0.75A 200PKY
. . e - . ; '
ASF] 2110-0004 FUSE:CARTRIDGE 1/4 AMP 250V
S | 2110-0269 CLIPSFUSE 0.250% DIA _
ASE2 £ 2110-0012 FUSESCARTRIUGE 0.5A{230V OPERATICN} ‘
) 2110-0269 CLIPZFUSE 0.250™ DLA
ASF3 21100012 FUSE3CARTRIDGE O.SA[230V OPERATICN)
o 2 10-0269 CLIP3FUSE 0.250" DIA
51501*_ 1&53—0020 qzsx PNP LSELECTED FROM .2N3102)
‘ . : :
Asoz2 1854-0071 03SI NPNISELECTED FROM 2N3704)
A5Q3 | 18530036 QzSI PNP ,
ASQ4 ‘1854~0022 " Q:SI NPN -
ASCS 1854~007) © QUS1 NPNISELECTED FRCM 2N3704)
AS506 1854-0071 025k NPNISELECTED FROM 2N3T704)
ASK1 V6842251 RIFXD COMP 2.2 HEGOHM 10% 174N
ASR2 -0484~-1031 RIFXD COMP 10K OHM 108 1J4N _
+ ASR3 0698-6734 RIFXD FLM 28.6K OHM 0.5% 1/8M
‘ASR4 0698-6218 |, RIFXD FLM 20K OHM 0.%%3 1/6W
A5R5 0698-4055 . RIFXD FLN LK OHM 0.25% L/8W
ASRe . 0684~1041 "R:FXD COMP 100K OHK 103 1/4M.
ASR7 0684~1041 . RIFXD COMP 100K OHM 103 1/4M
ASRG 0698-35605 RIFXO MET OX 15 OHM 58 2W
ASR9 0684=1021 RIFXD COMP 1000 OHM 103 1/4W
ASRL10 0757-0456 RIFXD MET FLK 43.2K CHM 1X 1/8W
ASR1} 0764-0043 RIFXD MET OX 2.7K OHK 53 2w \
ASR12 0757-0392 | °  RIFXD MET FLM 43.2 OHM 13.1/8W
ASR13 0757-0459 | AFXD MET FIM 22.1K CHM 13 1/8W-
ASR14 0757-0401 R:FXD MET FLM 100 OHM 1% i/8kw -
ASR15 0757-0110 CRIFXD MET FLM L12.8K GHH 1T L/4W -
_ASR16 0698-7142 RIFXD FLM 12.3K OHM, Ia 1748
ASR17 ' 0698-3605 RIEXD MEY OX 15 UHM 5% 2u
. ASRAB 0684~1041 RIEXD COMP 100K (HM I0% 174N
ASRI9 NbB4~1021 _RIFXD COMP 1000 UHM 103 1/4NM :
ASR20 0684~5631 RIEXD COMP 56K OHM 1CS 1/4N
‘A5R21 069B-3545 CRIFXO MET FLM 287 UMM 1% L/8w
) ' ] . IR ! . o
ASR27 0757-0750 R:FXD MET FLM ofi0 UMM 13 174N
"~ ASR23 0684-3331 _ RIFXD COKP 33K CHN 10% 1/4M
. A5R24 0884-4741 © RIFXD CONP 4TUK THM 10T 1/4W
i ASR2S D757-0757 RIFXD MET FLM 15K OHK 1% 1/4W 1
by . !
.‘ ' ; . !
v, ! ; .
).I' ) . ‘ '
! ) [ [
# See introduction to this section for ordaring information Y
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K . Model 12058 Section VI
. Table 6-2. Raplaceable Parts (Cant'd)
o T Shetion HP Part No. Description # Note
ASR26 0684-4741 RIFXD COMP 4TOK OHN 10X 1/4M
ASR27 0757-0389 R#FXD MET FLM 33.2 OHN 13 1/8M
ASR28 0757-0433 RIFXD MET FLM 3,32k OHM 1% 1/8M
. ASR29 2100~0935 RIVAR COMP 1K DHN 20% LIN 1/4M
| ASR30 0698-3264 RIFAD FLM 11.8K OHM 1X 1/8W
. ASR31 0684-3321 RIFXD COMP 3300 OHM 103 1/4¥
ASVR] .1502-3357 DIODE BREAKDAWN3S56.2V 53
ASVR2 1902--0034 DIODE35.76V 108
ASVR3 1902~3357 DIODE BREAKDONNIS56.2V 53
ASVRA 1902-0018 DIODE BREARDOWNILL.TV 53
AB H200-66515 BOARD ASSY: HV REGULATOR {STANDARD)
' AB 01200-66619 BOARD ASSY: HY REGULATOR (OPTIONS 011 and 811
ABC1 0150~00%6 C3FXD CER 0,05 UF +80-20% 100VDCK
' A6C2 101600163 CIFXD MY 0.033 UF 10X 200VDCM
A6C3 0160-2234 C: FXD CER 051 PF 500VDCW
ASCA 0150-0008 - CiFXD CER 0.05 UF +80~-20% 100VOCM
ASLS 0180-0109 C31FXD ELECT 18 UF 100VDCM !
AsCo 0160-5380 CIFXD CER 4700. PF 203 4K VOCM
y . ,,‘
h8CT . 0160-5380 CIFXD CER 4700 PF 20% 4K VDCM
- AsC8 0160-5379 CIFXD CER 4700 PF 20X 4K VOCN
' A6C9 01605373 ° C31FXD CER 4700 PF 203 4K VDCM
. A6C10 0160-6379 CIFXD CER 4700 PF 20% 4K VOCW
‘ A6C11 01600165 CiFXD WY 0.056 UF 103 200vVDCW
. £6C12 0160-2056 C:FXD MY 0.22 UF 20% 2°IVDCW
Q AbC13 0160-2403 C1FXD CER 1500 PF 203 5K VDCW
AsCla 0160-0165 CIFXD MY 0.056 UF 103 200VOCH
: A6C15 01A0-0091 C:FXD ELECT 10 UF +50~10% 100VOCM
ASCR1 1901-0040 OIDDE:SILICON 30MA 30NV
J R
s ABCR2 1501-0040 DIODEzSILICON 30MA 30WV
ASCR3 1501-0040 DICDEISILICON 30MA 30NV
. ASCR4 1901-0040 DICOE3IS ELICOM 30MA 30MY |
A&CRS 1901-0045 DICOE:SILICON 0.75A 10CPLV )
AGCRS 1501-0049 DIO0E:SILICON 0.754' 0PIV
ASCR7 190 1-0040 DIGDEISILICON 30MA 30MV . .
ASCR8 1901-0033 DIODEZSLLICON: J00MA . 180WY' "
v : AL, 9140-0118 COILIFXD 500 UH 5% ‘
- ) : i
AsLZ 9140-0179 . COIL/CHOKE 22.0 UH 10N . K
EMPL 0340-0451 | | WASHER:INSULATED, TRANSISTOR !
3 ! .
. A6HP2 (420101103 HEAT SINK: TRANSISTOR (Q4 )
1 . 1 . .
- AsO1 1854-0071 ‘_\ lqns: NPM{SELECTED FROM 2N3704)
. 5 " 3 | i
L A602 1053-003r |, | Q:s1 php -
ni o A603 1854-0022 "QiS1 NPN
I A604 1854-0330 Q:S1 FiPN :
. 4605 1854-0071 Q351 NPN(SELECTED FRCM 2N3T704)
l{:;.a‘:] ) o
! I’."" o
|
ORI . '
ST
® |
. # See Introduction to this section for ordering Information
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" Section VI E Model 12068
Teble 6-2. Replacesble Parts (Cont'd)
D%:i;;li'lli?n HP Part No. Description # Note
4606 © 1853-0036 Q:SI PNP
4607 . 1855-0057 Q:SI FET N-CHAN
A6R1 £698-3200 RIFXD FLM BK OHK 1% 1/78M
ABR2 0757-0424 R: FXO MET FLM 1.10K OHM 1% 1/8W
A6R3 0757-0941 R: FXD FLM 5.1K OHM 2% 1/6W , .
AGRA 0684-~4731 R: FXD COMP 47K OHM 10% 1/4W (STANDARD)
AGRS 0757-0439 R: FXD MET FLM 6.81K OHM 1% 1/8W
A&R6 0698-3158 R: FXD MET FLM 23.7K OHM 1% 1/8W
A6RT 0687-1211 R: FXD COMP 120 OHM 10% 1/2W
A6RB 0698-8397 R: FXD MET FLM 4.32K OHM 1% 1W
ASRY 0698-8398 R: FXD MET FLM 4.76K OHM 1% 1w
A6R1G 0757-0260 R: FXD MET FLM 1K OHM 1% 1/8W
A6R11 0767-0757 R: FXD MET FLM 15K OHM 1% 1/4W
£6R12 0757-0466 R: FXD MET FLM 43.2K OHM 1% 1/8W
ACR13 0767.0411 R: FXD MET FLM 332 OHM 1% 1/8W
ASR14 2100-2692 R: VAR CEAMENT 1 MEGOHM 20% TYPE V 1/2W
A6R15 0696-8427 R: XD FLM 20 MEGOHM 10% W
A6R16 0684-1061 R FXD COMP IMEGOHM 1% 1/4W
A6R17 2100-2580 RIVAR CUMP 2X100K/250K OHM 308 LIN L/4M
A6R18 0687-5631 RIFXD COMP 56K OHM 103 L/2W
AR19 0698-3417 RIEXO MET FLM 23.7K OHM 1% 1/2W
A6R20 0698-4935 RIFXD MET FLM 41.2K GHM 1% 1/2W
© A6R21 0684-1511 RIFXD COMP 150 OHM 10 1/4N '
A6R22 0664-2211 R: EXD COMP 220 OHM 10% 1/4W
A8R23 07670465 R: FXD MET FLM 100K 1% 1/8W
AGR24 0757-0463 R: FXD MET FLM B2.5K 1% 1/8W
ABR25 0684-1241 R: £XD COMP 120K OHM 10% 1/4W
A6R26 07570791 | R: EXD MET FLM 619K OHM 1% 1/4W
AsR2T 0608-8018 R: FXD COND PLASTIC 30 MEGOHM 1% 3W
" AbR28 0687-3351 R FXD COMP 3.3 MEGOHM 10% 1/2W
A6R29 0693-6851 R: FXD COMP 6.8 MEGOHM 10% 2W
A6R30 0693-6651 R: FXD COMP 6.8 MEGOHM 10% 2W
A6R3)L 06936861 R: FXD COMP 6.8 MEGOHM 10% 2W
A6R32 0693-6851 RIFXD COMP 6.8 MEGOMM 10% 2w
. A6R33 | 0698-3643 RIFXD MET OX 4.3K OHM 53 2N
| AER34 . '0681=-1001 REFXD COMP 10 QKM 103 1/2m
" A6R3S 0684-1021 RIFXD CONP 1000 OHM 103 1/4N
A8R36 0757-0124 REFAD MET FLM 39.2K 'CHM 13 1/8W
. ‘T 1 i
ABRI7 06872221 8 FXD COMP 220C.0HM 10% 1/2W
. ABR38 07570407 R FXD MET FLM 200 OHM 1% 1/8W
' ABR3D 07670407, | - . R: FXD MET FLM 200 OHM 10% 1/8W
o] asvRl 1902-004§ DIOOESBREAKDONN 5.11V 5%
1 aevrz - 2140-0013 VR: NEON
AGVR3 .2140-0013 VR: NEON
AT | 01200-66505 HY RECTIFIER ASSY s
AICL. 0160-5379 CIFXD CER 4700 PF 203 4K VOCM
A7C2? 0160-6380 CIFXD CER 4700 PF 203 4K VOCh
ATCRL 1901063 DIODE: SILICON 10KV Piv
H e
ATCR2 . 1901-0683 DIODE: SILICON 10KV PV
ATRIL 06842231 RIFXD CUMP 22K OHM 10% 1/4M
a2 0684-1531 RIEXD COMP 15K OHM 103 1/4W
aTTE 01200~61101 TRANSFORMER: HIGH VOLTAGE
# See introduction to this section for ordering information
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Model 12068 Section VI
' Table 6-2. Replaceable Parts {Can?'d)
Relecence
esignation . HP Part No. Description # Note
CHASSIS PARTS
o ' \
Al 012¢5-63502 A: CHANNEL A 5 MV PREAMPLIFIER MODULE
a2 0120563502 A: CHANNEL B 5 MV PREAMPLIFIER MODULE
a3 01200-65504 A: DUAL CHANNEL OUTPUT AMPLIFIER
Ad 01200-53503 A: HORIZONTAL MODULE \
as 01200-66514 A: LOW VOLTAGE POWER SUPPLY
As . 0120066515 A: HIGH VOLTAGE REGULATOR
AT 01200-64505 A: HIGH VOLTAGE RECTIFIER ,
051 1450-0419 DS: NEON {POWER INDICATOR)
Fi 2110-0059 FUSEICARTRIDGE 1-1/2A SLG~BLO
: {115V OPERATION)
Fl 2110-0020 FUSE: 0.8 126V SLOW-BLOW
23] PRERATION) i
Ji 1510-0084 BINDING #LST ASSYIRED .
(CHANNEL A —INPUT)
42 1610-0087 BINDING POST ASSY2BLACK '
. (CHANNEL A GROUND)
J3 1510-0084 BINDING POST ASSYIRED
ICHANNEL A +INPUT)
Ja 1510-0084 BINDING POST ASSYIRED
' (CHANNEL B =INPUT)
J5 1510-0087 BINDING POST ASSYIBLACK
(CHANNEL B GROUND)
Je 15100084 BINDING POST ASSYIRED
ICHANNEL B +INPUT)
37 1510-0084 BINDING POST ASSYIRED'
{TRIGGER AND HORIZONTAL INPUT)
Je 1510-0087 BINDING POST ASSYIBLACK
{GROUND)
J9 1251-0463 CONNECTORIFEMAL E«DANANA TYPE nucx
. {CAL 1 VOLT) . .
2o 12612357 CONNECTOR: POWER = A
Ll 01200-56001 COIL ASSYIALEGNMENT
1 INSULATOR: BINDING POST, BLACK (CONSISTS OF 1510-0087,
0340-0732 AND G40-0749)
NP2 INSULATOR: BINDING POST, RED (CONSISTS OF 15:00094
. 0840-0732, AND G340-0749) :
»pP3 0340-0450 WASHERI TRANSISTOR INSULATOR
(FOR Q1 AND 02)
"PA 0370~0432 KNOB1BLACK LEVEA
nes 0370-0453 KNGB:W/DUAL INDEX
" (SNEEP TIME SWETCH)
nPo 0510-0097 RETALNER 3 PUSH-ON
(POWER INOLCATOR)
T3] 090%~0016 STRIPIFELT FOR CRT
nps 1410-0052 BUSHINGI POTENTLOMETER
{TRACE ALIGNMENT CONIROL)
»P9 1431-0039 SHAFTISTL 8.1874/=0.03% LG.
‘ (UISPLAY SMITCH)
MP10 1490-0841 COUPL INGISHAFT 0.127% 10
(OISPLAY SWETICH) 3
: ! ': _“
# See introductios to this section for ordering information
) i 1 . . o
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Section VI Model 12068
Table 82, Replaceable Parts {Cont'd)
Dieig_{;gllll?n HP Part No. Description # Note
MPll 5020-0476 BEZEL: CRT
"P12 5020~0510 FILTERICRT CLEAR
MP13 5020-0530 FILTER: CRT AMBER
‘ - (USED ONLY wiTH P7 PHOSPHOR)
HPL4 5040-0444 SHIELD:LIGHT BLACK NYLON
MP15 5040~0453 COVER:POTENT 1OHETER
(FOCUS CONTROL)
nPLG 00180-01218 BRACKET: ALIGNMENT COIL
npL7 00180~-67402 KNOB: BLACK W/ARROW
LINTENSTITY/FOCUS CUNTROLS)
HPL8 01701-04108 COVERICRT
KPLS 0120044701 SUPPORT:CRT
¥P20 01200-44702 SUPPORT:CERCULT BOARD
np21 01200-44703 SUPPORTICRT SHIELD
NP22 01200-44704 SPACER:KNOB
; (TRIGGER LEVEL CONTRGL}
¥P23 01200-60605 SHIELD:CRT '
HP24 0120667401 ASSYIKNOB
{VOLYS/DIVISION SWITCH)
»p2% 01200~67402 ASSYIKNOB
(SWEEP TIME SWITCH)
HP26 01200~67403 ASSYIKNOB
(DISPLAY SNITCH)
npP27 01200-87404 ASSYIKNOB WITH ARROM
(POSITION CONTROLS)
MP28 01821-67401 KNOB: +/0l~ W/ZARROWS
| {TRIGGER LEVER CONTRCL)
nP29 01821-67403 KNOBICAL M/ ARROMW
. (VERNIER CONTROLS)
KP30 5020~-0522 HANDLE S~ /4"
w31 01206-00206 PANELIFRONT
Mp32 01200~00604 SHIELOTHIGH VOLTAGE POMER SUPPLY
xP33 01200-04101 COVER1FOP
XP3a 01200~04102 CUVERIBOTTOM
¥P35 01200-60606 . ASSYIFRANE | ,
MP36 01710-04106 } COVER: TRANSFORMER
Pi , ' PIPONER (N.SeK. PART OF ¥1)
ol ' 18630079 Q:SI PNP
02 18630320 0sSI NPN '
/L 0684-4231 RIFAD COMP 47K OHM 10% -1/4W
b
R2 2100-0013 RIVAR COMP 50K CHM LIN 1/20
R3 2100-2663 RIVAR WW 5K OHM 10X LIN 4w
R4 2100-2563 RIVAR COMP 5 MEGUHM 20% LIN 1/2W
RS NOT ASSIGHED
R6 , 2100-2594 , REVAR COMP 2500 OHM 103 LIN 1/2
! .
R7 2100-2594 RIVAR CONP 2500 OHM 103 LIN 1/2k
RE 0684-104] RIFAO COKP 100K OMM 10% 1/4K -

# See lntroduct!o;_xl fo this section for oidering Information




Model 12058 Saction V1
Table 6-2. Replaceable Parts in Reference Designation Order {Cont’d}
Dﬁeg{;r'n:'llﬁ;; 4 Part No. Description # Note
st 3101-0038 SNITCH:TOG SPST 3 AMP 25C V
{PONER)
52 3101-1310 SWITCH:PUSH3BUT TGN S5PDT
{FIND BEANM)
53 3103-1234 SWITCH: SLIDE, DPDT
Tk 9100~k125 . TRANSFORMER 2 PUNER _
I
181 03600104 STRIPITERMINAL SCREW TYPE CATCH !
{Z AXIS INPUT) ‘
Vi 5083-1853 V. cathode ray tube, P31 phasphar, nonaluminized, internal graticule
{standard)
V1 5063-1823 V., cathode ray tube, P2 phosphor, nonaluminized, internat graticule
i {eption 002)
Vi B083-1862 V: cathode ray tube, P4 phosphor, nanaluminized, internal graticule
‘ . loption 004) .
Vi 5083-1833 V: cathode ray tube, P7 phosphor, ncnaluminized, internal graticuls
tontion 007)
Vi 5063-1842 V: cathade ray tube, P1t phospher, nenaluminized, internal graticule
toption 011}
Vi 6083-1820 V. cathode ray tube, P2 phosphor, aluminized, internat graticute
loption 602)
Vi 5083-1830 V: cathode ray tube, P7 phosphor, noaluminized, no graticule
' . loption 607}
vi 5063-1841 V: cathode ray tube, P11 phasphor, nonaluminized, no graticule
{option 611) . .
w 6083-1850 V: cathode ray tube, P31 phasphar, nonaluminized, no graticule
{option 631) |
‘Wl 81201378 - CABLE AS5Y27.5% PUWER CORD
[ ¥4 01200-014601 CABLEIMAIN
XF1 2110-0664 FUSEHQLDER- BODY ,
2110-0660 FUSE-CARRIER
) 2110-0669 NUT-MOUNTING ‘
X B060-0685 CABLE: FOR Q1
xQ2 5060-0685 CABLE: FOR Q2
XV $200-0037 SOCKET: CRT
}
# See introduction to this section for ordering information
' 619



Model 12068 Section Vi
a® |
T SECTION Vii
MANUAL CHANGES
7-1 INTRODUCTICON. x CHANGE 1
’ : v Table 6-2. Replaceable Parts,
7-2, This section contains information required to backdate A4S6: Change HP Part No to 3101-0944

this manual for a specific instrument. Descriptions of special
.and standard options are also provided in this section.

CHANGE 2

;Table 6-2. Replaceable Parts,

"'A6CS, A6CT, A7C2: Change HP Part No to ¢160-3008,

" AGCS8, ,46C9, ATCI1: Change HP Part No to 0160-3007,
A4A1P21: Change HP Part No to 2100-0940, R: Var Comp.
500 ohm 20% Lin 1/4W
Delete: AJAIRI4A, A4AIR3I4B
Add: AAIR34, HP Part No 2100-2581, R: Var Comp. 2 %
20K ohm 20% Lin 1/4W

7-3. MANUAL CHANGES.
o

7-4." This manual applies directly to instruments having the
same serial prefix shown on the manual title page. If the
serial prefix of your instrument s not the same as the one on
the title page, find your serial prefix in table 7-1 and make al!
changes to the manual that arc listed for that serial prefix,
When making changes listed in table 7.1, make the change
with the highest number first. For example, if backdating
changes I, 2, and 3 are required for your serial prefix, do
change 3 first, then change 2, and finally chacqe 1, If the

serial prefix of the instrument is not listed either on the title CHANGE 3

page ot in table 7-1, refer to the enclosed MANUAL

CHANGES sheet for updating information. Also, if a Table 62, Replaceable Parts |
- MANUAL CHANGES sheet is supplied, make all indicated Delete; AIAIR9A, AIALRIB, A2A1R9A, A2AIR9B
ERRATA corrections. : Add: AJAIR9, A2A1R9, HP Part No 2100-2577, R: Var

Comp 10K/500 ohm 30% Lin 1/4W,
Table 7-1. Manual t‘bauga

‘ Serial Prefix - Make Changes
1944500101 thru ,
d 1944500247 ‘ 321
1944507248 thru - ‘ 4
1944500277 3,2
1944500278 thru
1944500294 3
1944500295 thru _
19445 Prefix ' None




Section VI

7-5. OPTION 008.

7-6. This option s avallable for Model 1205B. Three rear
panel connectors are added in parallel to front panel inputs:
one each for CHANNEL A and CHANNEL B INPUTS; and
one for TRIG & HORIZ INPUT, The input impedance
specification is changed as follows:

VERTICAL: 1 megohm shunted by approximately
100 pF for all ranges.

HORIZONTAL: 1 megohm shunted by approxi-

mately 75 pF.

: Replaceable parts for Option 006 are listed in table 7-2 and
“schematic connections are shown in figure 7-1.

Model 12068

Table 7-2. Option 006 Replaceable Parts

Iltem HP Part No. TQ Descripilon
1. 12500063 2 Connector Hood, RF (part of associated
_ . cable assy)
2. 1250-0083 1 BNC connector, female (HORIZ rear
panel connector)
A 12510038 2 * Connector,3-pin, male
4. ' 1251-0039 2 Connector, 3-pin, female (part of
; VERT A and VERT B cable assy)
5. 1251.0236 2 Connector, cableclamp
8 0120061620 1 Cableassembly, Horiz
7. 01200-81621 Cableassembly, VERT A (includes
‘ items1,4,6,and 8)
8 . 01200-61622 Cable assembly, VERT B (includes
. items1,4,7, and8)
’ *ltems 3 and 6 are external cabling mating connecto? hardware for item 4.
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Section VIII

SECTION Vil
SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUCTION. , !

8-2. This section contains schematics and rompanent
location photographs along with troubleshooting, repaly
and replacement information,

8-3. SCHEMATICS.

B-4, All schematics are on fold-out prges to allow
reference to the text and figires in other sections, To
find one by circuit name, refer to the List of Illustrations
at the front of the manual, The schematics are drawn to
show electronic function, and any one may include all
or part of several different physical assemblies, Symbo!s
and conventions are defined in Table 8-2,

8:5. For ready reference, a block diagram of each
schematic is on the adfacent page. An overall block
diagram of the entire instrument Is in Section IV,

\

8-6. Each schematic is identified by a circled number
in the lower right-hand corner, These numbers make it
easy to find o point of reference. For example, the
trigger signal from A1A1Q5 on Schematic 1 is referred
to A351 on Schematic 4. On Schematic 4, the trigger
input signal to A3S1 is referred back to A1A1Q5 on
Schematic 1

87, To find b component on the schematics, first check
. the reference designation boxes. These are located in the

tower right-hand corner whenever compatible with circuit
layeut and indicate which companents are on a pamcu!ar
schematic,

8-8. Components within the shaded areas of the sche-
matics are physically located on an etched circuit board.
Subassembly components, other than those an a circult

hoard, are shown wulhin a shaded border for better

distinction,

8-9 All component reference designators are comp'tte

on the schematics, Do not edd eny additional prefixes
to these designators.

810, commNE:\iT LOCATION,

811 AN ad;ustments are shown in Section V, and

mechanical parts are shown on explode.d-view drawings
in this section. For ready reference,,assembly phote-

_ graphs are;given ad"acent to the appropriate schematics.

8-12, - Circuit board assemb.y photographs are subdivided

. by a grid, and components within each subdivision are

indexed toa table below the photograph. Thus, a compo-
nent can be easily found on the photograph by first
referring to the table, However, reference designators are
not complete on assembly photographs, Far the complete
reference designator, ,add the assembly number {and
subassembly number, if any) stated [n the photograph to
each component designator,

8-13. TROUBLESHOOTING.

8-14. Troubleshooting s easier If mo-e than ane symptom
of a trouble Is evident. Observe the . strument, and note
all indications of faulty aperation. If symptoms indicate
more than one trouble, treat each problem individually
and locate one trouble at a time. Don't waste time making
random checks, Follow the procedure present-d here, and
refer to other areas of Infurmmian in this manual if
necessary. !

8-15, FRONT-PANEL CONTROLS.

8-16, Equipment troubles are frequently due simply vo
improper front-panel control settings. Refer to the oper-
ating instructions ;.. Sectien 11 for o complete explona-
tion of each control’s function along with typical
operating Instructions if in doubt. Use the controls as a
guide to help solate a trouble 10 a spesific aree of the
instrument, \

8-17. PERFORMANCE CHECK, ‘

!
[

B-18. Make a thorough check of jnstrument performance, |
A complete procedure is given in Jection V, and forms
ere included to record results. A trodble, such &s incor-

rect vertical gain or sweep speed, may be due to lack of
calibration. If a performance check result cap be adjusted,

the last step 'of the check refers to lhe appropriate
adjustment: procedure, . .

8-19, TROUBLESHOOTING TABLE.

8-20, Troubleshooting tips are given in Table 8-1. The
table is not intended as a fool-proof tool for pin-pointing
every possible trouble; only some of the most common
symptems and probable faults are given. Betore doing
the checks, be sure that the symptom isvalid by checking
control settings. For example, ~hat may at first appear
as no display may really be a no sweep problem,

821, To check the vertical circuits for an unbalance,

measure lhe vertical preamplifier output vol&ages {white
and green wires at module rear).




a2

Section VIt ;

822, The unbalance is in the output omplifier if these
voltages are equal, If the voltages are unequal, either the
preamplifier or output amptifier may be defective,

- 8-23, To further Isolate the trouble source, disconnect

the preamplifier output leads, and measure'the voltages
again, Check the preamplifier for an unbalance If the
voltages are unequal; check the output amplifier for an
unbalance |f the voltages are equal,

8-24, Measure the dc voltage at symmetrical poir'ns on
each half of the differential amplifiers to detect a
defective stage, Voltages should be the same, as indicated
on the schematics,

825 The; vertichi preamplifier modules con also be
vthecked by exchanging output connections: If the Inop-
erative channel v then O,K,, the module ariginally
connected to that channel [s defectlvn

826, VJSUAL CHECKS,
8;27. Aftel;iloce;izing a trouble to a specific area of the

instrument, ‘make a good visual check of that area.
Check for burned' or broken comgonents, loose wires or

circult board connections, faulty switch contacts, or any

“similar condition suggesting e source of trouble, |f every-
thing appears normal, proceed to the next step,

1 828, WAVEFORMS AND VOLTAGES.

. 829, Let the Instrument warm up for about 15 minutes
+ before .taking any measurements, Conditions for meas.
~ uring waveforms and dc voltages are stated adjacent to

each schematic. These conditions must “e observed to
obtain the proper results. g ;

8~30 A triangle with an enciosed number s shown at

key locations throughout the schematics, These are wave-
form measurement points and . are referenced tu the
waveform pho%ographs adjacent to each schematic.

831 Wuveforms ¢an be used to measure gakn, locate a
differential amptiﬁer unbalance, or pln-point @ defective
stago. ‘f.“-"

832 pé voltages are shown on the schematics near
activa components such as transistors. As an aid to lg-
r.at{ng measurement points, 2 small dot is etched on the
-, circuit: boards near the emitter of transistors, source of

. field-effect transistors, cathode of diodes and positive

lead of clectrolytic capacitors. Use a needle-:Ip prohe to

" avoid creating a short circuit.
2

o 8-33 FINAL CHECKS,

834 Read the theory of operation in. Section IV to
klparn how 8 circuit]should operate, Wlth the aid of this

Model 12068

information, it will be easler to discover why a defective
circult Is Inoperative, Finally, make resistance checks to
uncover o faulty component, If it appears necessary to
calibrate the Instrument, refer to Sectinn V for the correct

- procedures,

8.35, REPAIR_AND REPLAQEMENL

B8-36, The following. paragraphs contain recommended
procedures for repair and replacement of defective com-
ponents, A comp'ete list of companents, with Hewlett-
Packord part numbers and aordering Information, Is In
Section VI, Contact the nearest HP Sales/Service Office
listed at the rear of this manual if satisfactory ropair or
operation cannot be achieved,

8-37. SERVICING ETCHED CIRCUIT BOARDS,

8-38. Circuit boards in this instrument have platcd-
through holes with conductive surfaces on both sides,
Components can be removed or replaced by unsoldering
from either side of a hoard. When removing a large
component, such as a potentiometer, rotate the soldering
iron from lead-to-lead while pulling upward on the part.
The following extract from HP Service Note M-20E
contains further etched zircuit board repair information:

8. Don't opply excessive heat, Use a 37- to 48-watt
saldering iran, ‘

b, Clip the leads of the damaged component. Remove
the comnonent, and then unsotder the leads from the
hoard,

¢. Use a8 toothpick or other pointed object to clean the
cireuit board holes while heating with a soldering fron,

d. Shape the leads of replacement caomponents to fit
the circuit board holes. Dun't use force,

e. If the metal-plated conductive surface lifts from the
board, cement it back with a small amount of quick-
drying, acetate-base cement with good Insulating prop-
erties, Or, solder a wire slong the damaged area,

839, SEMICONDUCTOR REPLACEMENT.

8-40. Semiconductor devices are available in a wide
variety of shapes and sizes, This can make it confusing to
identify the leads. Examples of some of the most common
configurations are shown in Figure 8-1.

8-41, When removing a semiconductor, use a pair of long
nose pliers 8s 8 heat sink between the device and the
saldering ron. And, when replacing a semiconductor,

. ensure sufficient lead length to dissipate soldering heat

by using the same length of exposed lead as used for the
original part.
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FIELD EFFECT TRANSISTORS
METAL CASE
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4
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]
,
Ny
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DUAL

SHIELD

1000-0-1%

Figure B-1, Semiconductor ldentification

)
8-42. CRT REMOVAL AND HEPLACEMENT

8-43 Remove the CRT as follows'

WARNING _

To prevent personal Injury, always wear
a face mask or goggles when handling the
CRT. Wear protectivc gloves and hindle
mrefu!llv.

8. Remova Mods! 12058 bottom caver by ﬁm removing
four rataining screws.

: b. Remove rear-panet CRT socket cover by first remov-
ing two retafning screws,

i

¢. Remove front-panel CRT hght shield by squeezing
at mld -point, top and bottom,

d. Remove CRT bezel by first removing four 1teining
SCrews, '

e. Carefully remove CRT socket,

f. Loosen screw at bottom of CRT clamp (an access
hole is provided at rear of Madel 12058 side panel).

g. Put one hand on CRT face; use other hand to sllde
CRT Iorward and out of instrument,

844, To install a CRT, do the reverse of the above
procedure. If a new CRT is Installed, also do the adjust-
ment procedure given in Section V.,

83
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- 8-45, VERTICAL PREAMPLIFIER MODULE REMOVAL
AND REPLACEMENT,

8-48. fiémove the vertical preamplifier modules as follows
{sce Figure B-3 for exploded-view drawings);

ok
|
NOTE

3_ To remove the Model 12058 channel A
preamplifier module, first remave the
- channel B module to provide clearance,

a. Remove knobs from Vertical Vernier, Volts/Divi-

' sion, and + and —Verticai Coupling switches (lever-switch
knobs pull off),

* b. Remove put from attenuator shaft,

¢. Disconnect wires from square-pin connectors {note
locations for replacement). i

~ d. Slide module about 1/4 inch to rear, and lift qut,

8-47. To Install the module, do the reverse of the above
procedure. Wire colors are shown in the appropriate
component identification phatograph in this section,
When sliding the module forward, be sure that the bottom
* slots catch on the retaining clips.

848, HORIZONTAL MODULE REMOVAL AND RE-
PLACEMENT, |
8-49, Remove the horizontal module 'ss follows {see Figure
8-3 for exptoded-vtew drawingsh: |1

a.  Remove all knobs from hétizuntal sectlon of front
panel {lever-switch knabs pull oﬂH

. b Remove nut from SWEEPIEXT HORIZ switch shaft
and RESET lamp mounting nut.

;J
¢. Disconnect wires from squ e-pin connectors (note
loca_tigns for replacement}. A yellow coaxial cable con-

84
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nected between module and dual channel output board
cannot be disconnected until module |s partially removed.

d, Slide module about 1/4 Inch to rear, and lift out,
8-60, To install the module, do the reverse of the above

vrosedure, Wire colors are shown in the appropriate
cc  onent identification photograph in this section,

" When sliding the module forward, be sitre that the bottom

slots catch on the retaining clips.

8-51. DUAL CHANNEL OUTPUT BOARD REMOVAL
AND REPLACEMENT.

8-62. Remove the dual channe} output board as follows {see
Figure 8-3 for exploded view drawing): '

1

a. Remove four power transformer screws, and tem-

porarily move transformer to gain access to board,

b. Disconnect wires from square-piv connectors {note
locations for replacement).

¢. Remove DISPLAY switch coupler shaft, To do this,
slightly spread vertical preamplifier modules, and insert
a long Allen driver, Loosen two Allen set screws on either
end of shaft, turning DISPLAY switch as required to

reach screws,
¥

To avoid damaging the instrument, spread
the vertical preamplifier modules only
encgugh to insert the Allen driver,

d. Remove three support screws from board.
e, Slide board toward rear of instrpmem, and lift out.
8-53. To install the board, do the ruverse of the above

procedure, Wire colors are shown in ;the appropriate
component identification photograph in thls section,

3
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Table 8-1. Troubleshooting Tree

Section Vil}

_ Symptom

Check

r A ]
" No display, both channels

1.

2.

Press FIND BEAM,

if display returns: adjust INTENSITY,
POSETION controls, and BAL. Check
vertical ang horizontal amplitiers for
an unbalance {refer to paragraphs 8-21
thru B-25).

. If display doesn’t return check: gate

amplifier, low and high voltages, and
CRT.

No display, one channel

Adjust vertical POSITION and BAL of
defective channasl,

. Select another mode of vertical coupling

to check Input path (switch could alsa be
defective).

. Turn Volts/Division through its range.

. If no display only from 0.5V to 20 V/DIV,

check 100 attenuator path. .

. if no display ohly from 5 MV to 0.2 V/DIV,

check unattenuated attenuator path.

. Check current source A3Q14 or A3Q17 for,

respectively, no channel A or B display,

. Check vertical preamplifier and amplifiers

of defective channel for an unbalance (refer
to paragraphs 8-21 thru 8-25},

-No alt disptay

. Check alt trigger from sweep generator to

multivibrator,

. Check A3S3, A3Q15 and A3Q16.

No chop display

. Check A3S1, AJQ15 and A3Q16.

No A vs. B display

Check A351 and A3Q18.

Unstable display

6.

Check horiz. preamplifier,

. Check trigger generator,
. Check hold-off circuit, ,

. If no LINE triggering, check signal from

L.V.P.S. to horiz, preampl.

. It no INT triggering, check signal from vert.

preampl. to horiz. preampl.

I no EXT triggering, check signal from J7
to horiz. preampl.
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Table 8-1. Troubleshooting Tips {Con't)

Model 12058

Symptom

Check

Poor CMRR

T

1.

Check verticat preamplifier,

. Check for unsymmetrical gain on each side

of vertical differential amplifiers.

No sweep

. Set SWEEP/EXT HORIZ to EXT HORIZ.

and apply sighal to J7.

. }f no horizontal deflection, check hornz

preamplifier and amplifiers. R

. If harizantal deflection, check mgger ahnd

sweep generators.

No norm sweep

. Check input signal from input of horiz.

preampl. to trigger generator (A4A106107);

., Check A4S5,

.No auto sweep

. Check feedback loop from A4A1Q9 collector

to A4A1Q7 base.

. Check A4S3, A4C2 and A4C3.

Mo single sweep

. Check A4S55.
. Check A456,

. Check A4A1Q25 and associated components,

NB’ free run sweep '

. Check A4S5, ~50V applied to A4SS, and

AJdAIRT?,

No magnitied sweep

. Check A4AZS1.

. Check A4A2Q1 and associated components,

8-6
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Table 82, Schematic Notes, . | i} o (A
. ] " ) i: I ,
Refer to MIL-STD-15-1A for schematic symbols not listed in this table. ‘\
.- | | N
G D .
I: h_ _] = Etched circuit board '@ = Field-effect}tansistor
. s tP-l\Irpe base) !
= Front-panel marking o D !
—@ = Fleld-effect transistor
— o —y ! \ s R N
J = Rear-panel marking (N-type base}
f f) = Breakdown diode '_
O .= = Front-panet control {voltage requlator} : !
" = Screwdriver adjustment @ = Tunnel diode
P/O = Part of ,
@ = Step-recovery diode
cw = Clockwise end of vari , ,
able resistor ' o
A = Circuits or components drawn
NC = No connection F with dashedlines (phantom) show
. . ety function only and ere not intended
v = Waveform test point Tt/ to be complete. The circuit or
(with number) =3 component Is shown in detail on
' . . & another schematic.
= Common electrical point
{wlth letter} not necessarily {925} = Wire colors are given by
—--n ground numbers in parentheses
3 L . using the resistor color code
i_%_j>— = Single-pin connector on board [ (925} is whtredgrn .
- ' 0- Black 5- Green -
- ‘ : _ 1 «Brown 6 - Blue
— A = Pinof 2 plugin board . 2- Red 7- Violet
[‘-.J >_ ‘twith Jetter or number) 3- Orange 8-Gray
T 4 - Yellow 9 - White
Coaxiai mgnle connected Switch wafers are identified
. . as follows:
- to snapon jack |
, . iF. IR M 3R ¥, IR
N, W
Coaxlal cable connected ‘ @
directly to board o
o 7
‘ 2F 2R 2F 2R
i ‘ ' * = Optimum value selected
:A-e_ w  Wke conpected to pressure-fit at factory, typical
— sacket on board value shown; part may
‘ ‘ N have been omitted.
asmvemesews = Maln tignal path . !
~re-emems-  w  Primary feedback path Unless otherwise indicated:
resistance in chms
capacitance in picofarads
= = Secondary feedback path inductance in microhenries
8-7
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%

i

408 VDIV 208 V/DIv
DeS MSEC/OIV Ou MSEC/DIV '

DC VOLTAGE MEASUREMENT CONDITIONS

I

1, Set: !
Volts/DivisionA . ................ 1VIDIV
+Vertical Coupling 2. rerrrramesese e QFF
—Vertical Coupling A :"""""""' OFF

2. Voltages ere referenced to chazssis ground. All indica-
tions 2re epproximate and may vary slightly from instru-
ment to inst;ument. ;

WAVEFORM MEASUREMENT CONDITIONS

1. Set:
Volts!DivishmA................. lVIDlV
+Vertical Coupling A ..........,...... AC
~Vertical CouplingA ................OFF

2, Connect a BV pk-pk, 1 kHz sine wave to channel A -
+INPUT jack.

3. AII waveforms are referenced to chassls ground.
Monitor oscilloscope’s vertical sensitivity {using a 1:1

probe) and sweep speed sattings are shown below each
waveform photograph. :

Co2 VDIV
Ou3 MSEC/DIV

H

P/O TROCA=B-3A

>t

.wr’_o

I——[ Al CHAN A PREAMP MODULE (01208~ 63802) [~ —— —
! :

i
b

}
| a182 chan & avTEN(01205-61902) |

[ AlAZRI
PROK

Lo

P70 AlAZS)

LAy

¥ s argc| Anzce
.‘i T-48 fe5-7

AJA2RZ| AtA2CS
101K 200

ALAI CHAN A VERT PREAMP {01205 -66601)] -

MPLIFIER .~
mmw Ql@lo:l AIM94 o

T

AJA2ZRI
90K

= AIA2CE

Al
101K Izoo

AIARD
330
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o 70 A3Q2

= !

lios) TRIGGER
O A3SI

>
REFERENCE DESIGNATIONS
AL AlAI
Al Ci=io

P/O A2 CRI-8

CIA/B Q-5
5,2 R1-10,

AIAZ, CHAS3IS

ci~¢ Ji-3
RI=10,i%
8

NOT USED: A1AIATY,
ATA2R11-

e LA o S

S s B

A1AZR14

e — e ey p— —
1208A~CHAN A ATTEN B PREANP =808
12084-0~-4

Figure 8-9.

Channel A Proempliﬂar Module Schematic
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REF GRID REF GRID REF GRID REF | GRID REF | GRID] REF GRID REF | GRID
DESIG | LOC | OESIG | LOC | DESIG jLoC | oesiG | Loc RESIG JLOC | DESIG | Loc | DESIG | LOC
c1 AQ |jc8 E-3 | CRE D-3 |R1 A2 | RB C4 | R1§ 03 |R23 + E3
c2 B3 |C9 c-3 | CRe D3 R2 A4 1 R9 E-3 | R1?7 C2 |R24 E-3
c3 A3 | CtD F-3 ja1 €3 |[R3 B3 | R10 C4 | R18 D-3 { R25 E-3
C4 B-4 | CR1 B-3 |Q2 C-3 [R4 B4 |R12 D4 | R19 D-2 } A2 D-3
1+ -2 {CR2 83 |Q3 C3 |RS B3 | R13 D-2 | R20 D3 | R27 D4
C6 D-3 {CR3 B3 |Q4 C2 |RS B-4 | R14- C3 | RN D-3 | A28 F-3
c? E2 JCR4 B3 | Q% - b3 |R? B3 | RIS 03 | R22 D3 [R29 F-2

' ' »
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Figure 8-10. 6 mV Preamplifier Module, A2, 'Compd:nbnt Identification

Figure 8-11. Volts/Division Switch, A2A2, Componaent [dentification

Figure 8-13. Channel B Attenuator and Preamplifier Block Diagram
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Model 12068 | | _ \ , i |

. \ I_AZ CHAN B PREAMP MODULE (0|zoa-easo'zﬂ —_ —_ —_— —_ —_——_—— —_ -_ — —_ —_ —_ —_ —_— — — — —_— - _— — —— —_ Section VHI
: .
. . . ‘ COUPLING f [ A2AL CHAN B VERT PREAMP (01205 - 66801) :ﬁg&%“‘gg
| ‘ ! AzsICP 1 | A2A2 CHAN B ATTEN01205-61902) | P70 AZA2S) T S LT n‘lﬂﬂll}!ll‘ﬂlliz I
) : : oL L ey e - —— ._.J. —— i — — —— - ; ! A TR e R et
- - =
' £ ) ro axcre/
| ‘ | — , . ACRIO
DC VOLTAGE MEASUREMENT CONDITIONS &l;‘ﬂ%ﬂ sace | {aoaanel sanccs | | 3
Y |
1. Set: : s 2 i = L
— 0
Volts/DivisionB ........000vueu.. 1V/DIV ! % covp
+Vertical CouptingB  ............... OFF | ADJ $—o |
~Vertical CouplingB ............,.. OFF |
2. Voltages are referenced to chassis ground. All indica- ‘ _ [vrov]
; tions ere approximate and may vary slightly from instry- £ 1, |
ment to instrument, ,
| I
WAVEFORM MEASUREMENT CONDITIONS '
.
1. Set: ‘ ‘ |
Volts/DivisionB ................, 1V/DIV .‘ ‘
+Vertical CouplingB ,............... AC !
—Vertical Coupling8 ................ OFF | I
2. Connect a 5V pk-pk, 1'kHz sine wave to channel B
+HINPUT jack, , \ t
3. All waveforms are referenced to chassis ground, : 5;
Monitor oscilloscone’s vertical sensitivity {using a 1:1 ) |
- probe) and sweep speed settings are shown below each ‘
weaveform photograph. |
| : ‘- |
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o g
- AA 2 L
1 - ] ' A l : w,-.ft LA 1 ' .
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: Figure 8-14. Channel B Preampiifier Module Measurement Conditions and Waveforms . ; L L ‘ .
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| | ‘Section VNI | | _ Model 12058
| Table 8-3, Dual Chenne! Output Amplifier Measurement Conditions
! . : ‘
) )
i ; :
v ‘
) 4' 3 !
1 A |
1 ' DC VOLTAGE MEASUREMENT CONDITIONS
1. Set Horizontal POSITION..,,...,.,,.. midrange

REF
DESIG

GRID
Loc

R1%
R1a
nr
RIS
RI®
R0
R

R1)
R4
RI6
RS
RitT
R
hiy
R
H3t

D4
D-4

‘c-4

C-8
C.8
C-5
C-3

-3
C-3
c-3 -
c-3
Cc-3

, C-3

C-3
-3
E-3

i
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I
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| VERTICAL
DEFLECTICK

PLATES -
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Figure 8-17. Dual Channel Gutput Amplifier Block Diagram

DISPLAY ... .vviiinin

Vert_ical POSITION {A and B)
- Vertical Vernier (A andB), . ..

Volts/Division (Aand B) ....
' +Vertical Coupling (A and B) . .

—Vertical Coupling {A and B)

i

"WAVEFORM MEASUREMENT CONDITIONS . ,

.

.

N .
... midrange
vrevee. CAL
ceee TV/DIV
vaveess OFF

[

voshs OFF

i

SWEEP/EXTHORIZ ............. 1V/DIV

2. Voltages are referenced to chussis ground. All indica-

tions are approximate and may vary slightly from instru-

ment to instrument.

3. "To measure voltages with an asterisk, set DISPLAY
toAvsB,

TRIGGER LEVEL ................ AUTO

i. Set

DISPLAY ..o ivrerernnsnrniersnssss A Horizontal COUPLING............,... DC
Vertical POSITION (AandB) ....... midrange SOUHCE .......v0vuvvninnsneanns INT
Volts/Division {AandB) ........... 1V/OIV :

Vertical Vernier (A andB)............. CAL'' 2 Connect a BV pk-pk, 1 kHz sine wave to channel A
+Vertical Coupling A ................ AC  FINPUT jack. }

» » . )
:\)f::;c;lg::ﬂli:\g: Ty o:g 3. (@ To measure these waveforms, connect a 5V pk-pk,
v N o DI’ 9 o FErerrrmrra s OFF 1 kHz sine wave to both channel A and B +INPUT jacks,

~Vertical Coupling srrrrerrrrarene k Set the controls as indicated in step 1, except set
Horizontal POSITION ............ midrange DISPLAY to A vs B, :
SWEEP/EXTHORIZ .......0ovvvuvnnas X1

Time/Division . .. ........... D2ZMSEC/DIV 4 All waveforms are referenced to chassis ground.
_Horizontal Vernier .................. CAL  Monitor oscilloscope’s vertical sensitivity {using a 1:1
SLOPE + probe} and sweep speed settings are shown below each
MODE ..... . vvvriennsesress... NORM waveform photograph. .

T o '}
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REF GRID | REF GRID REF GRID | NEF GRID | AEF GRID ) REF GRID | REF GRID | REF GRID
DESIG | LOC [DESIG | LOC |DESIG | Lo¢ fDESIS | voc [o£sis LOC [DESIC | toC |DESIG | voc [06%1G | woc
L P& CRY  D-§ CRI¢ C-3 Q2 c-8 Rl D-4 RiZ D-4 R B} R

C2 D-8 CR4 Dn8 CRil B2 Q3 D-8 n B-& RIS D=4 R C-8 R:: K:
€3 B CRS D-8 CR1: C-2 M DY R D4 R17  (C.4 RM C.8 R D3
C4  C-d CRS D8 CRI3 C-1 @ K8 | RIA D4 Ry C-3 R Al Y D1
cs E-3 CRT. C-8 CRI4 C.2 Qe K-8 R4B D-3 Ri® C-5 RI§ Al RS2 D1
¢4 B1 CRE" C.8 CR28 C-1 Q1 b8 R D2 RI0 C-B RIT A2 RS D3
€1 Bl CRY . Cud CR28 D-3 Q@ DB ”MD b2 Rl C-3 R D3 R D3
b1 CRI0 -4 CR2T D-1 @ D3 RS G4 Ri1 D) . RW  Ca RS D-2
ce C-1 CRI1 C-4 CRIa D-1 Qe P} Re B-8 A1} C-3 . R0 €1 R C.3
€ &3 | Cma C4 CRI8 X-1 QI rad | M cs R4 € Ril  C- RST -3
¢l D1 CRI) C-3 CR3I0 C-4 Q1 ra R} D8 RI3 C-3 R4l cC-2 R C.2
C12 X CRI4 C-5 CR31 C-1 Q1) - B} R$ D-5 R8s cCa R4Y (-2 RIG -3
ciy D1 CAiS C-1 LI K8 Q4 €3 | Rio D8 RIT C-) Rit €3 RSO C.2
Ol X4 CRIS C.2 3 r3 Qs ¢l RII D3 RIS C.3 RiS D1 Rit K4
Cl5 K4 CRIT C-3 L} X-3 Qe E.1 RiZ D=5 Ris C-3 RS D2 i
CRI B-§ CRIS C-3 L4 .E. [V ] R13 D8 R0 E-3 T D1 81 Aed
CRY -8 CRI3 C-3 =11 B-5 Qs B-) R4 D=4 RYM -3

1200A-A-6

1

Figure 8-20. Multivibrator, A3, Component ldentification
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Figure 821, Multivibrator Block Diagram

Section VIII

Table 8-4. Multivibrator Measurement Conditions

Model 12068

: “' ."
/| DCVOLTAGE MEASUREMENT CONDITIONS
TN f
1. Sfet: ; :
CODISPLAY e e e, A

Vertical POSITION {A and B}
Horizontal POSITION ... ......... midrange

[

2. Voltages are referenced to chassis ground. All indica-
tions are approximate and may vary slightly from instru-
ment to instrument.

WAVEFORM MEASUREMENT CONDITIONS

1. Set:
DISPLAY .............cvevv.... CHCT
Vertical POSITION (A and B) ...... midrange

Horizontal POSITION .. .......... midrange

!
2. AH waveforms are .referenced to chassis ground.

Monitor oscilloscope’s vertical sensitivity (using a2 1:1

probe) and sweep speed settings are shown below each

waveform photograph.
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Note: For complete reference designation, prefix component designators with A4A1.

REF GRID | mEF GRID | REF GRID | REF GRID | REF GRID | REF GRID | REF GRID | REF GRID
DESIG | 10C [DESIG | LOC [DESIG | LOC [DESIG | LOC ]DESIG | LOC |DESIG { LOC |DESIG | LoC joESIG,] LoC
1 .2 c23 bi.2 cnrtag Q6 VK2 RIOG}E-2 R YF.4 Ir40 TF.3 nie "R-2
! C2 n-3 oM -2 CRIY )1 7 K2 IinC E«2 B30 E.4 R F-) 134 NN 1B
3 (L) C2% - Gl Citld 1.3 QI8 K-2 R F-2 na C-4 i i-2 1y - H-Y
) [ -2 €28 F3 CRIY H-2 QI Fd L S 3 e .3 iz .2 R7Y -
(] -3 C2T B3 CRIG -4 Q-4 1 C.3 R E-3 R} G i Ne2
[N C.2 Lo0.1 B WY CAIT 14 21 H-2 R D3 RMA -3 54 K-2 s J.2
i (I ] c2 H-3 Wl .2 0 pe2 R4 A MR D=4 ey r-3 = H.3
ca Al Clr F-4 (3] 1.2 [S 75 T P s AL R’ K3 RS6 G2 LA Y |
Iy o -4 L3 7 B 1 \n .2 Q4 )2 RIS A4 e K-3 T J-2 HIB ° T4
i Cia D4 Lok - N B | had -2 Q2% -} RiT -4 RiT - K3 IS4 K-2 WY 63
Lo § I S CR1I -4 o -2 QW F.2 RI3 R} i K-3 YHYY Fe4 EFG -4
Lo ¥ I ) LA L | B ] 3 N-4 0 n-3 "y C-4 Y K-} K1 1L . L1 N M |
c1y o Fed - CHY C4) o7 n.4 ne -3 R0 D-3 R0 K-} Hat ¥4 RAY  H-4
Cld k. e -4 QB -1 13 .2 nel -4 1 K4 (L1 S a3 -4
; LSR5 T LB NG K3 2] F4 14 n-2 |1 ¥ JE AT i F.4 Ray 1.3 [LL LS | 61 ]
ClE D2 L EL Y P | Q- X-4 R3 C-3 23 D4 3 K4 nes I nes K-
(SN TS CRT F-3 Q. K4 ng -2 02 p-4 R¥4 F.] R6S 14 I8 F.)
cls K2 Cl4d B2 01 Ee2 n1 N2 B2y D-4 R4S F-) nee .4 nay  F-3
L PR RY CRY O G-d Q13 k2 il ] ALl R2% D4 g K- neT .4 VIt <2
C20 kLD CRIe -2 QU F.2 R9 -3 H2?  F-4 4T E-3 Rék )2 VIEZ K4
il Fed Il H-4 015 H.2 R10A D-2 R E-J3 LIL LR ) 6y H.d iy 1.3
' €22 4D .

1200A-R3-2

Figure 8-24. Horizontal Circuits, A4A1, Component l&entiﬁcaﬁon
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" Model 12068

SOURCE

Vertical POSITION A
Volts/Division A . ..
Vertical Vernier A .
+Veriical Coupling A

—Vertical Coupling A
Horizontal POSITION
SWEEP/EXT HORiZ

~Fime/Division . .. ..

Horizontat Vernier .
SLOPE .........

= A nEE e

Horizontal COUPLING
SLOPE ..........
MODE ..........
No signat applied
1. Set:
DISPLAY ........

A S A

eveeeers INT

L I L R +

NORM

DC VOLTAGE MEASUREMENT CONDITIONS
1. Set: , b. Condition 2 (for horizontal emplifier testing}.
a. Condition 1 {for trigger circuit testing),

: . SWEEP/EXTHORIZ ........ 1V/DIV
SWEEP/EXTHORIZ ......... ... X1 Horizontal VERNIER ........... CAL
Horizontal VERNIER ........... CAL Horizontal POSITION ., ...... midrange
TRIGGERLEVEL ........... AUTO No signal applied

2. Voltages are referenced to chassis ground. All
indications are epproximate and may vary slightly
from instrument to instrument.

3. Voltages in parenthesis are for Condition 2.

WAVEFORM MEASUREMENT CONDITIONS

midrange
1V/DIv
o e. CAL
crrrernas AC
OFF
.. Midrange
T ¢
. 0.2 MSEC/DIV
CAL

LB

CRC RN I

«08 VOV
Ou % MSEC/DIV

MODE ..................... NORM
TRIGGERLEVEL ............. AUTO
Horizontal COUPLING .............. DC
SOURCE ...............v..... INT

2, Connect a 5V pk-pk, 1 kHz sine wave to channel
A +INPUT Jack.

3. All waveforms are referenced to chassis ground,
Monitor oscilloscope’s vertical sensitivity (using a 1:1
probe) and sweep speed settings are shown below each
waveforny photograph.

Q5 VDY
Qs MSEC/DIV

11004 =B-8A

Figure 8-26. Horizantal Preamplifier Measurement Conditions and Waveforms
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‘ j Section Vil - s | Model 12068
1 Tuble 8-5. Trigger Generator and Horizontal Amplifier Measurement Conditions

. X .
- X .

|
: !f ‘ DC VOLTAGE MEASUREMENT CONDITIONS

A4S4  A455 A4R3 A4S | ‘ 1, Set: b. Condition 2 {for horizontal amplifier testing).
a. Condition 1 {for trigger circuit testing).
SWEEP/EXTHORIZ ........ 1Vv/DIV
; SWEEP/EXTHORIZ ............ X1 Horizontal VERNIER .......... . CAL
i 4 ; Horizontal VERNIER ... .. PR CAL  Horizontal POSITION ........ midrange
ivetsnt epre ces i | TRIGGER LEVEL ............ AUTO No signal applied 1
sa AT o | SOURCE ............. e INT ‘ ‘
- ! 5. . Horizontal COUPLING ', . ... ...... DC 2 Yullages are referenced to chassis ground. All
frre i \ » Lo SLOPE ... ... y. i, + indications are approximate and may vary slightly from
. j MODE ............ e NORM instrument to instrument.
- | No signal applied

3. Voltages in parenthesis are for Condition 2.

TRIGGER P

' ‘ L7 ThIGGER DIFFERENTIAD I ampiirien TUNNEL AMPLIFIER SIGNAL
. | A4s3 AR2 row |y | jatmae sancrs || Aeaes T R |
: . PREAMPL 'WAVEFORM MEASUREMENT CONDITIONS
; i | 1. Set: - _
: , DISPLAY ........ L hreenen e A Horizontal COUPLING . .. ........... DC
,_ i Vertical POSITIONA . ......... midrange SQURCE ...........¢ivennnnen INT
. ; . ' Volts/Division A .. ............ 1v/DIv _ _ ‘ ‘
! ) L‘l ' A4R] A4C) A48] NEGATIVE I Vertiqal Vernier A .. ........... .. CAL 2. Connect a 5V pk-pk,: 1 kHz sine wave to channel :
' o Taor +Vertical Coupling A ... .. e AC A+INPUTjack, = '+ ‘! . " ) 1 N . ;o
i K s‘:;:g: ~Ve . tical CouplingA ... .. RERRREEN OFF @ o S B e
TIME /00 [sweer] SWEEP/ Hor. gntal POSITION . ... /.. ... midrange 3. To measure this waveform, connect a 5V
swiTCh -~ OO Cien AMPLIFIER . 'SWEEP/EXTHORIZ ............. X1 pk-pk, 1 kHz sine wave to the TRIG & HORIZ INPUT
hOM EXT HORIZ ! Tim_eiDivision e 0.2 MSEC/DIV jack. Set the controls as indicated in step 1, excapt !
HORIZ | Horizontal Vernier ... ...... Sheeen CAL set SWEEP/EXT HORIZ to 0.5 V/DIV,:. “V i i
PREAMPL P SLOPE .......... S + | R N SR
' O Eoson) _ g MODE ..................... NORM 4. All waveforms ase referenced to chassis ground. / 1 i
; i ' TRIGGERLEVEL ............. AUTO Monitor oscilloscope’s vertical sensitivity {usinga t:3. ]  : °
— ' , probe} and sweep speed settings are shown beloweach | | |
FOLLOWER i waveform photogrpah. 1 NI

A421Q4

A4A2s2

f

s " A4A2RSB AGAZRSA  A4A2RI9  AdA2 A4R4

r

. 1200A-A=37A ' o : :
R 12008812 X :
i b

. Figure 8-28. Horizontal Module, A4, Camponent ldantification 4 Figure 8-29. Trigger Generator end Horizontal Amplifier Block
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Setion VI
Table 8-6, Sweep Generator Measurement Conditions B
DC VOLTAGE MEAS_UREMENT CONDITIONS

‘. Set: SOURCE p.n-..-n-----tb--u-'pooguINT
Horizontal POSITION ,........... midrange RESET ................., armed {lighton)*
S‘fVEEP{E.XT HORIZ ............ e x1 2. *Measure voltages in parenthesis with RESET pressed,
Time/Division ... .. ......... 0.2MSEC/DIV Measure al! other voltages with the sweep generator armed
Horizontal Vernier ... .. vrseavasess CAL {light on}. '
MODE \..,...sn. tremmErErnes SINGLE 3. Voltages are referenced to chassis ground. Al indica-
SLOPE ..evviniennnnneniinnnn tions are approximate and may vary slightly from instru-

TRIGGER LEVEL ....... ccw (notin AUTO)

1. Set:
DISPLAY ............... I 3

" Vertical POSITIONA ............ midrange
Volts/Division A .. ............... 1V/DIV
Vertical Vernier A ....... Ceen .... CAL
+Vertical'CouplingA e {4
=Vertical CouptingA ............... OFF
Horizontal POSITION ............ midrange
SWEEP/EXTHORIZ .......covvurunnn x1
Time/Division . ... vvvu ... 02MSEC/DIV
Horizontal Vernier . ................ CAL
SLOPE .......iiiviinevnrnnnseenn. +
MODE ....... . crenen +e» NORM

WAVEFORM MEASUREMENT CONDITIONS

ment to instrument,

TRIGGERLEVEL ................ AUTO
Horizontal COUPLING  ............. .. DC
SOURCE »...ovvevrnnninns e INT

2. Connect a 5V pk-pk, 1 kH: sine wave to channel A
+INPUT jack.

3. @ To measure’ this waveform, change the vertical
input frequency to 50 kHaz.

4. All waeforms are referenced to chassis ground.
Menitor oscilloscope’s -vertical sensitivity {using a 1:1
probe) and sweep speed settings are shown below each
waveform photograph.

e —
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