




Model IBITITR Changes and Options

SECTION VII

MANUAL CHANGES AND OPTIONS

7-3. MANUAL CHANGES.

7-1. INTRODUCTION.

7-5. STANDARD OPTIONS.
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request. Contact the nearest Hewlett-Packard
Sales/Service Office for information concerning stan
dard options. Standard Options for the IBITITR are
3S follows:

OPTION 003. The Model IBITITR, Option 003 is
the same as the standard instrument except that
the low voltage transformer primary winding has
been rewired to operate from a source of 100 V or
200 V input power. See figure below for proper
transformer primary wiring for this option.
Add: The following parts to table 6-2 when using

Option 003: HP Part No. 712().4106, LABEL:
CAUTION, MfT Code 28480, Mfr Part No. 7120
4106; and HP Part No. 712().4453. TAG: 100 VOLT,
Mfr Code 28480, Mfr Part No. 7120-4453.

Make ChangesSerial Prefix

Table 7·1. Manual Changes

7-2. This section contains information required to
backdate or update this manual for a specific in
strument. Description of standard options are also
in this section.

No backdating changes re required at this time.

7·4. This manual applies directly to the instrument
having the same serial prefix shown on the manual
title page. If the serial prefix of the instrument is not
the same as the one on the title page. find your serial
prefix in table 7-1 and make thechunges to the manual
that are listed for that serial prefix. When making
changes listed in table 7·1, make the change with the
highest number first. Exumple: if backdating changes
I, 2, and 3 are required for your serial prefix, do
change 3 first. then change 2, and finally
change 1. If the serial prefix of the instrument is
not listed either in the title page or in table 7-1,
refer to an enclosed MANUAL CHANGES sheet for
updating information. Also, if a MANUALCHANGES
sheet is supplied, make all indicated ERRATA cor·
rections.

7-6. Standard options are modifications installed on
HP instruments at the factory and are available on Option 003 Wiring

7-1
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Table 8·1. Schematic Notes

Refer to MIL·STD-I5-1 A and MII.rSTD.goo for schematic symbols not listed in this table.
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ETCHED CIRCUIT BOARD

FRONT·PANEL MARKING

REAR·PANEL MARKING

FRONT·PANEL CONTROL

SCREWDRIVER ADJUSTMENT

ELECTRICAL TEST POINT
TP (WITH NUMBERl

WAVEFORM TEST POINT
(WITH NUMBERI

SINGLE·PIN CONNECTOR ON
BOARD

PIN OF A PLUG·IN BOARD
(WITH LETTER OR NUMBER)

FIELD·EFFECT TRANSISTOR
(P TYPE BASEl

FIELD·EFFECT TRANSISTOR
(N·TYPE BASE)

BREAKDOWN DIODE
(VOLTAGE REGULATOR)

TUNNEL DIODE

STEP·RECOVERY DIODE

CIRCUITS OR COMPONENTS
DRAWN WITH DASHED LINES
(PHANTOMl SHOW FUNCTION
ONLY AND ARE NOT INTENDED
TO BE COMPLETE. THE CIRCUIT
OR COMPONENT IS SHOWN IN
DETAIL ON ANOTHER SCHEMATIC.

WIRE COLORS ARE GIVEN
BY NUMBERS IN PARENTHESES
USING THE RESISTOR COLOR
CODE

[192S1 IS WHT·RED·GRN
O· BLACK 5· GREEN
1 • BROWN 6· BLUE
2· RED 7· VIOLET
3· ORANGE 8· GRAY
4 - YELLOW 9· WHITE

COAXIAL CABLE CONNECTED
TO SNAp·ON JACK

COAXIAL CABLE CONNECTED
DIRECTLY TO BOARD

MAIN SIGNAL PATH

o
(925)

SIGNAL
REFERENCE 2 SCHEMATIC

REFERENCE

P/O PART OF

NC

CW

PRIMARY FEEDBACK PATH

SECONDARY FEEDBACK PATH

NO CONNECTION

CLOCKWISE END OF VARIABLE
RESISTOR

• OPTIMUM VALUE SELECTED
AT FACTORY, TYPICAL
VALUE SHOWN: PART MAY
HAVE BEEN OMITTED.

UNLESS OTHERWISE INDICATED:
RESISTANCE IN OHMS
CAPACITANCE IN PICOFARADS
INDUCTANCE IN MICROHENRIES



Model 181TITR

SECTION VIII

SCHEMATICS AND TROUBLESHOOTING

Service

8-1. INTRODUCTION.

8-2. This section contains schematics. repair and re
placement information, component-identification
illustrations, waveforms, test conditions and overall
troubleshooting trees. Tables 8-2 through 8-6 provide a
guide to locating possible problems. A disassembly
procedure for removing the CRT ie also contained in
this section.

8-3. SCHEMATICS.

8-4. Schematics are printed on fold-out pages for easy
reference to the text and figures in other sections. The
schematics are drawn to show the electronic function
of the circuits. Anyone schematic may include all or
part ofseveral different physical aasemblies. Non MIL
standard symbols and conventions u8ed in the sche
matics are defined in table 8-1.

8-5. The achematics are numbered in sequence with
a bold number in the lower right-hand comer of each
page. These numbers are used to CI'088 reference signal
connections between schematics. At each circuit
breaking point a number in a circle is shown along
with a number in bold type. The bold number indi
cates the a880ciated schematic that contains the source
or destination of the signal and the circled number
indicates the signal. To find the source or destination
of any signal on a given schematic. tum to the sche
matic referred to by the bold·type number and find the
number of the signal in question.

8-6. A reference designations table on each sche
matic Iisl.8 all componenl.8 shown on the schematic.
Component reference designators which have been
deleted from the schematic are listed below the table.

8-7. All components within the bordered areas of the
schematic are physically located on etched circuit
boards. Components not physically located on an etched
circuit board are shown in the open areaa of the sche
matic.

8-8.. Transistors and diodes packaged in metal cans
having one lead in common with the can wiIl have the
connection shown on the schematic by a heavy doL

8-9. REFERENCE DESIGNATIONS.

8-10. The unit system of reference designations used
in this manual is in accordance with the provisions of
USA Standard Y32.16-1968, Reference Designations
for Electrical and Electronics Parts and Equipments.

dated Mareh I, 1968. Minor vanatlons from the
standard, due to design and manufacturing practices,
may be noted.

8-11. Each electrical component is assigned a c1asa
letter and number. This letter·number combination is
the basic reference designation. Components which
are not part of an assembly have only the basic
reference designation. Components which are part
of an assembly have, in addition to the baaic designa·
tion, a prefix designation indicating the assembly
of which the component is a part (resistor R23 on
assembly Al is called AIR23).

8-12. Asscmblies are numbered consecutively. [f an
assembly reference designation is assigned and later
deleted, that number is not reused.

8-13. COMPONENT LOCATIONS.

8-14. Locations of components on assemblies and
subassemblies are illustrated in figures adjacent to the
achemotica. Since the schematics are drawn io show
function, portions ofa particular a88Cmbly may appear
on several different schematiet. The component.
location figure is printed next to the schematic that
shows m08t of the circuity on the a88Cmbly. Compo
nents located on the chassis are identified in figure 8-2.
The location ofall adjustments are shown in Section V.
An exploded-view drawing that shows mechanical
(and some electrical) parts is located in Section VI.

8--15. BOARD CONNECTIONS. Square-pin con
nectors are identified on circuit boards by the color
code of the connecting wire.

8--16. SEMICONDUCTOR REPLACEMENT. Figure
8-1 is included to help identify the leads of the common
shapes and sizes of semiconductor devices. When
removing a semiconductor. use long-nosed pliers as a
heat sink between the device and the soldering iron.
When replacing a semiconductor. ensure sufficient
lead length to diaaipate the soldering heat by using the
same length of exposed lead aa waa used for the
original part..

8-17. TROUBLESHOOTING.

IWARNING I
Read the Safety Summary at the front
of this manual before troubleshooting
the instrument.

8·'



Service Model 181TITR

INTEGRATED CIRCUITS BLACK EPOXY (PLASTIC) TRANSISTORS

81·POLAR TRANSISTORS

SG D
OR

GOS

oc'

"

'co

FIELD EFFECT
TRANSISTOR

T,

'co

DIODE SYM80L

ANODE---t+---CATHODE

DIODES

14 PIN INTEGRATED CIRCUIT

14 •

LOCATOR~~
NOTCH 1 7

16 PIN INTEGRATED CIRCUIT

16 •

LOCATOR~
NOTCH 1 8

S2D2G2G1 01 SI

o G1S

CASE

co , \
CASE E282C2E1B1CI

FIELD EFFECT TRANSISTORS

METAL CASE TRANSISTORS

B1-POLAR TRANSISTORS

DUAL

DGS
OR

GSO

THESE ILLUSTRATIONS DO NOT BY ANY MEANS RE
FLECT THE WIDE RANGE OF CONFIGURATtONS AVAIL·
ABLE. BUT RATHER A GENERALIZED ARRANGEMENT
ONLY. AND FOR INFORMATION REGARDING PARTIC
ULAR FUNCTIONS IT IS SUGGESTED YOU CONTACT YOUR
FIELD SERViCe ENGINEER.

WIDE
STRIPE

j

CATHODE

CATHODE

CATHODE

CATHODE

CATHODE

CATHODE

lIfTlTlII-uI

FigUrf! 8-1. Semiconductor Termino/ldentification

8-2



Model IBITITR

8-IB. Two important prerequ.lSltes for successful
troubleshooting are understanding how the instrument
is designed to operate and correct use of front-panel
controls. Suspected malfunctions may be caused by
improper control settings or circuit connections. Before
doing the lest or troubleshooting procedures, read
Section III (Operation) (or an explanation of controls
and generaJ operating considerations, and Section IV
(Principles o( Operation) (or an explanation of circuit
theory.

8-19. If trouble i8 SU8pected, vi8ually in8pect the in·
8trument. Look for 1008e or burned componentB that
might 8Uggest a source of trouble. Check to 8ee that
aU circuit board connections are malring good contact
and are not shorting to an adjacent circuit. IJ no
obvious trouble is found, check the power supply volt
ages in the unit. Prior to any exten8ive troubleshooting,
check the external power sources also. Tables 8-2, 8-3,
84, 8-5 and 8-6 list several of the m08t common mal·
functiOI\8 and probable sources of trouble.

8-20. Dc voltages are indicated on the schematics (or
active componentB (transistors, etc). Conditions for
making the voltage mea8urementa are given in table
8-7. Waveform measurement points (Q'with a number
enclosed) are placed on the schematics along main
signal paths. The numben inside the measurement
point symbols are keyed to corresponding waveforms
adjacent to each schematic. Conditions for making the
waveform mell8uremenl.8 are given in table 8-7.

8-21. REPAIR AND REPLACEMENT.

8-22. The following paragraphs provide procedures
for replacing componenl.8 in the instrument and basic
consideratiOR!1 when repairing etched circuit boards.
Section VI provides a parta list to allow ordering of
replacement parta. If 8atisfactory repair cannot be
obtained, contact the nearest HP Sales/Service Office
(addresse8 at rear of this manual). If shipment of
the instrument to the Sales/Service Office (or repair
is recommended, refer to Section 11 of this manual
for repackaging and shipping information.

8-23. HIGH VOLTAGE SUPPLY REPAIR. The (01
lowing procedures should be used when replacing the
high voltage rectifier a88embly (A5), and the high volt
age tripler 888Cmbly (A9).

To prevent CRT damage when trouble.
shooting the high voltage supply, discon·
nect the CRT socket and disconnect second
anode connection (high voltage connector
block). This will leave the capacitive load
of the tripler on the high votlage trans
former and maintain the normal 4Q.kHz
oscillation.

Service

a. Remove top left side cover o( Model IBlT or
top cover and left side cover of Model IBITR.

b. Remove two screws from HVPS cover and lift
up.

c. Remove four screws holding rear panel of
di8play chassis and let panel hang.

d. Unsolder five wires from small printed circuit
board mounted to A5Tl.

e. Remove white, gray, red/blue, and red/white
wires from printed circuit board Al (HV Control
Assembly).

NOTE

To remove A5 and A9 as a unit, omit 8teps
fthrough h.

(. Remove (our screW8 (rom HV Rectifier Assem·
bly (AS).

g. Remove gray wire and yellow wire coming
(rom HV TripIer Aasembly (A9).

h. AS Assembly can now be removed by pulling
out and toward (ront o( instrument..

i. Unsolder wires on high voltage connector block
mounted on chassis.

8-24. HEAT SINK REMOVAL. There are two types
of heat sinks used in the instrument. The friction
type heat 8ink i8 used on Al and A3 a88emblies. The
transistors can be removed (rom the heat sink by
carefully pulling the transi8tors from heat 8ink with
a pair of long·nosed plien. A heat dissipater casting
type of heat sink i8 u8ed in the low voltage power
8upply. It is shown in the exploded view in Section VI.
The transistors may be removed by removing the two
screws that secure them to their sockets,

8·25. CRT REMOVAL AND REPLACEMENT.

IWARNING I
To prevent personal injury, wear a face
mll8k or goggles when handling the CRT.
Wear prot.ective gloves and handle the
CRT carefully.

a. Remove plug·in8 from oscilloscope.

b. Remove all (our coven from Model IBIT or the
top and bottom covers from Model IBITR.

c. On Model IBITR, remove shield next to CRT
))08t accelerator lead (shield is between CRT and plug·
in compartment).



Service

d. Remove flexible three conductor CRT lead
from connector block.

e. Remove connections from neck pins on CRT
(use long-nosed pliers through access holes).

f. Remove rear display panel.

g. Loosen clamp at rear of CRT.

h. Carefully remove CRT socket.

i. Remove front·panel CRT light shield by
squeezing at midpoint, top and bottom.

j. Remove CRT bezel by removing four retaining
screws.

Do not place CRT face down after re
moving. This maycausedamagetoCRTby
placing charged particles on storage mesh
of tube.

k. Place one hand on face of CRT and, with
other hand, slide the CRT forward and out of
instrument. Be careful not to catch neck pins on trace
align coil.

I. To install a CRT, reverse the above procedure.
After CRT is installed, perform adjustment procedure
in Section V.

8-26. SERVICING CIRCUIT BOARDS.

8-27. Etched circuit boards in this instrument have
components mounted on one side of the boards, con·
ductive surfaces on both sides, and plated·through
component mounting holes. Hewlett-Packard Service
Note M·20E contains useful information on servicing
etched circuit boards. Some important considerations
are as follows:

a. Use 37· to 47.S-watt chisel tip soldering iron
with tip diameter of 1116 to 1/8 inch, and small dia·
meter resin core solder.

b. Components may be removed by placing
soldering iron on component leads on either side of
board and pulling component straight away from
board.

8-4

Model IBITITR

c. II component is obviously damaged or faulty,
clip leads close to component and then unsolder leads
from board.

d. Large components, such as potentiometers,
may be removed by rotating soldering iron from lead
to lead and applying steady pressure to lift part free.
The alternative is to clip leads of damaged part and
remove them individually.

e. Excessive heat or force will destory laminate
bond between metal plated surface (conductor) and
board. If this problem should occur, lifted conductor
may be cemented down with small amount of quick·
drying acetate base cement having good insulating
properties. Another method of repair is to solder a
section of good conducting wire aJong damaged area.

f. Before replacing a component, heat remaining
solder in component hole and remove with desoldering
tool. Sharp pointed metallic tools are not recom·
mended since they may loosen eyelets in boards or
remove plating from inside of holes on plated·through
etched circuit boards.

g. Tin and shape replacement component leads
to fit existing holes.

h. Install replacement component in same posi·
tion as original. Heat damage may be minimized by
gripping lead with long-nose pliers between soldering
iron and component.

8-28. TROUBLESHOOTING TREES.

8-29. Tables 8-2 through 8--6 provide a guide to
locating possible problems.

a. Set Model IBITITR controls as follows:

Power. ON
INTENSiTy...... 12 o'clock position
Mode.... WRITE
PERSiSTENCE.................... fuB ccw
FOCUS. . . . . . . . . . . . . . . .. as necessary
FIND BEAM.. . . . .. . . .. . . .. . . .. as directed
Horizontal DISPLAY. . ... ... . EXT
Horizontal MAGNIFIER................ Xl
Horizontal POSITION. . ... . . . centered
Vertical POSITION . . . .. centered
Vertical INPUT. . ... . . .. . . .. . . .. . . .. . none

b. Allow instrument to warm up and then proceed
to table 8-2.
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Table 8·2. Troubleshooting Tree

Service

TURN ON

I
~ ~

BEAM NO BEAM

+ ~

PRESS
NO FINO BEAMINTENSITY INTENSITY llNCREASEAND/OR FOCUS AND/OR INTENSITYCONTROLABLE FOCUS CONTROL

I
f 1

BEAM IS NOGO TO GO TO
1. UP/DOWN BEAMTABLE B·5 TABLE 8-6 2. RIGHT/LEFT

GO TO GO TO
TABLE~ TABLE 8-3



Service Table 8-3. Troubleshooting Tree Model 181T/T'R

NO BEAM
IINCREASE
INTENSITV
AS REaUIREDI

1
CHECK
LVPS
OUTPUTS

ANY ALL
OUTPUT OUTPUTS
NO OK

CHECK

I REPAIR I NVPS
OUTPUTS

I I

• •
ANY ALL
OUTPUT OUTPUTS
NO OK

I REPAIR I CHECK
UNBLANK
AMPL.

1 1

• t

OUTPUT OUTPUT
NO OK

I REPAIR I SUSPECT
""EN
CRT



Model 181TITR Table 8-4. Troubleshooting Tree

W/FIND BEAM

V
1. UPOR DOWN

~
2. RIGHT OR LEFT

BEAM IS REAM IS
UP OR DOWN RIGHT OR LEFT

l l
CHECK CRT REPAIR
VERTICAL MAIN FRAME
CONNECTIONS HORIZ. AMPL.

l ~

CHECK
PROCEED TO
HORIZONTAL

SLIDE RAIL SECTION
CONNECTIONS OF PLUG·IN

~
PROCEED TO
VERTICAL
PLUG-IN
SECTION

Table 8-5. Troubleshooting Tree

Service

BEAM WITH

/
INT/FOCUS

~
CONTROL

CHECK CHECK
VERTICAL! VERTICAL!
HORIZONTAL HORIZONTAL
POSITIONING SENSITIVITY

----- J • ---
POSITIONING POSITIONING POSITION OR SENS. NG SENS. OK
OK-BOTH NG·BOTH SENS. NG - EITHER BOTH BOTH

AXIS

~ ~ ~

REPAIR
CHECK HVPSCHECK LVPS APPROPRIATE

OUTPUTS AMPL. OUTPUTS

•
COMPLETE
PLUG;N
CHECKOUT

8-7
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Table 8-6. Troubleshooting Tree Model 181TITR

T
BEAM WITH NO
INTENSITY
CONTROL

T
MOVE SPOT
OFF SCREEN

~

~
CHECK HVPS

~
OUTPUTS

OUTPUTS 1 OUTPUTS
HIGH LOW

~
OUTPUTS
OK T

CHECK FOR •
OPEN OR HIGH

DISCONNECT

VALUE HV
CRT

FEEOBACK PLACE FLOATING SOCKET

LOOP RESISTOR VM ACROSS
AIR50 I Mn RESISTOR

IN SERIES WITH
CRTGRID!A1R511 .

OUTPUTS OUTPUTS
OK LOW, ,
REPLACE CHECK FOR
LEAKY LEAKY FILTER
CRT CAPS OR

LOW VALUE
HV F. B. RES.
(A1RSOI

~ ~

NO VOLTAGE <tV OROP·DOES >,v
DROP NOT VARY WITH

INTERNSITY CONTROL
DROP

~ T T
GRIO LINE
OPEN (HVPS REPAIR UNBLANK r- DISCONNECT

OR CRTI AMPL. CRT SOCKET

~
>w ov
DROP DROP

!
CHECK FOR
CIRCUIT REPLACE CRT
LEAKAGE (G·K SHORn
(FILTER CAPS, ETC.!
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HORIZ
POS(FINE)

R2

C5
(HIDDEN)

05

, ~\

A5

54 All

AI

A3

AS

C4

03

ERASE
57

C3

CI

A6

Q2

FOCUS
R5

C2

FI

F2

J8
(HIDDEN)



F7

EI,Q4

EI,QI

EI,Q5

C2 C3

A5

LVPS
FUSES

A9

C4

AI

HV
CONN

BLOCK

FIND
ERASE BEAM ASTIG

S7

Service

INTENSITY
R4

PERSISTENCE
R9

AIO

FOCUS
R5

HORIZ
POS(FINE)

R2

HORIZ
POS
R3 S4 All A3 A6 A2

A8

EI,Q3

CI
(BEHIND)

EI,Q2

1I1TITR~2.

Figure 8·2.
Chassis Mounted Component Identification

8·9
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A B c o E F G H I J K L M

1
(26)

1

T ... R33 .... ~34... R~.\. _
__ en)

....... , "A"IR32~ - -(0)
'5 ....... 'R35

C,6 ., cn f R29 J .-(0 COAX)

2 ~~~ ~ Q1 "',In 206' ... R36.; .... J.,
....~12~~ • '/ '-" -- _. •__ (8)J,C7 - -CRI' -' R28 -or: ~ l~ """"- (957)
.R~~ ~ ':l ~ ::IR26

~ 'i?'t. '3 'CR'''' __ (2 COAX)
- R22 - ,--.R27I __ (0)

(4) J ,"
~J .-.-..... ~~ - l

R
25t \ (97)

3 (6)~ .1:(97) 3· C2
(3) __

.~ _C6. (6)
It :) ,,·CR1S· ~

.; rR'O. . ~ (0)·r2. j (4 COAX)

4 ~ R''''; 1 (6 COAX)

4'" ~.{::(O)~ R6t--.~ (917)
- R7t. ~(NC)

(8)~ • 'R8
es

-r: (0)

R. ......;-:: (957)

5 1 (0 COAX) 5

6 A1 6

I REF GRID RH GRID REF GRID RH GRID REF GRID REF GRID REF GRID REF I GRID I
DESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG LOe OESIG Loe

C, H·5 C'6 G·2 CAS '·5 A. H·3 A. J·5 A23 J·2 A37 G-4 AS' I 0·2
C2 J·3 C'7 H·2 CA6 H·' as J·3 A'O J .• A2' F·2 A38 E·5 A52 0·3
C3 H·5 C'8 F·5 CA7 H·3 06 H·2 All ,.• A25 J·3 A3. E·5 A53 C·2
C, J-4 C,. E·3 CA8 H-4 07 '·2 A12 ,-4 A26 J·2 A'O E-4 AS' C-4
C5 J·5 C20 F·3 CA10 F·2 08 E-4 A'3 ,-4 A27 J·3 A" E-4 ASS G·3
C6 J·3 C2' E·2 CAll J·3 09 F-4 A'. '·3 A28 '·2 A'2 E-4 A56 G·'
C7 H·2 C22 E·2 CR12 H·2 0'0 F-4 A15 H·3 A29 H·2 A'3 F-4 A57 G2
C8 H·3 C23 E·2 CA13 '·2 A' J-4 A'6 H·2 A30 '·2 A" E-4 A58 G·3
C9 '·3 C2' E·' CA14 H·2 A2 J .• A'7 H·3 A3' H·2 A'5 F·5 A59 J·2
C'O '·3 C25 E·3 CR15 J.• A3 H·5 A'8 ,-4 A32 H·2 A'6 F·. TP' 0·3
Cll H-4 C26 E·3 Ll H·5 A. J·3 A'9 H·' A33 H·2 A.7 F·3 V, 0·2
C12 H-4 CA' J·5 L2 G·2 AS H·5 A20 ,.. A3' H·2 A'8 F·5 V2 0·2
C'3 '·2 CA2 '·5 A' J·5 A6 J .• A21 H-4 A35 J·2 A'9 F·. VA' F·.
C" '·2 CA3 '·5 02 ,-4 A7 J .• A22 '·3 A36 J·2 A50 0-4 VA2 F·3
C'5 H·2 CA. '·5 03 H-3 A8 J·5 VA3 G·'

111TITR-G25

Figure 8-3. Component Identification, Assembly Al

8-10
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141
COAX

( 2 )
COAX

14 I
COAX A2

1 9)

COAX

161
COAX

8-10

FiRurc 8-4. Component Identification, Assembly A2



Model 181TITR
Table 8-7. Waueform and DC Voltage Measurement Conditions

WAVEfORMS
The test pointwaverorms, as given Inrlgures preced
il1t the schematic diagrams, were taken under the
roUOIWillf{ conditions:
MODEL 181TITR OSCILLOSCOPE

Mode..••...••••.•••..••........•••.• WRITE
PERSISTENCE MlfIo'lMUM
DISPLAY _.•.. _..•••..••••.......... INT
INTENSITY MINIMUM
HORIZONTAL

TIme/Div.......•..•••..••••..•... 201J.sec
VERTICAL

Polarity. . . . •• . . . .. . • . . •. • . • •. . . . . . .. ...UP
Display _...•••..•••.••••..... ALT

TRlGGERlNG
Trigger Mode AUTO
Trigger•............................. lNT
Slope +

t.lODEL 180A/AR (MONITOR OSCILLOSCOPE)
DISPLAy _.•...... _ INT
MAGNIFIER XI

HORIZONTAL
Triggering......•••••••••••••......... lNT
Slope ...
SWeep Mode AUTO

VERTICAL
Polarity. .. . . . . . . . . . •. . .. •. . .• • . . .. .. ..-UP
Display.......•..•....•.....••...channel A
Input•........•••..•••..••.......•..... AC

Note

AnyexcepUons 10 these conditions are noted adJacenl
lothe applicable waveform photo.

DC VOLTAGES

The DC voltage readings, as given on the schematic
diagrams, were taken under the conditions listed be
low.

Mode•...•............................ WRITE
PERSISTENCE .t\.UNlMUM
HORIZONTAL POSITION••......... CENTERED
DISPLA Y INT
INTENSITy MINIMUM
MAGNIFIER.................•............ Xl
Line Voltage...............•...•........ 115V

NO PLUG-INS

Exceptions elf any) are noted In the waverorrr. figure
preceding the Individual schematic.

All voltages measured with reference to chassis
ground.

Voltage readings are considered normal U within
101. of voltage given on schematic.

See Table 8-7 for Measurement Conditions

ov

...

SOUSEc/OIV
SWOIV

ov--- ~-+--4-I-+-...I--4-I-+--+-.....I

SUSECfOIV
SWOIV

Figure 8-5. Gate Amplifier C;rcu.;t Waveform
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Figure 8·8. Component Identification, Assembly A3
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See Table 7 (or Measurement Conditions
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Figure 8-9. Horizontol Amplifier Circuit Waveform.



2
Figure 8·/0.

Horizontal Amplifier
8-13

I
I

Iw TO

~~i~CTlON. 4

I
lSI IIIGKJ.. -

I
I

HOIIIZ
Ij AESP

AOiNO.3

I
-12.6'1

CI9 I

_ __'_1.J__~
OIl
"I§ijf

...
""

on
"," ''''' .1I22U'

"" t
"SV

'n,2.1'
-916V

COS-'" CO ""., .0001UF '" '"12. lK

COMPLEMENTARY --1
FEEDBACK AMPLIFIERS

08-10 & 011.13

"r--__",'c3~C---,;;;:;.,..,-12.6'1
~ ~ :~~Z

ADJNO.I

'"'",..

..,
2UO

'"

-o.nveo,

Rl1 lilt
2011 moeo,

_ISV -12.6'1

I

-,uv '"'"""
t

-ISV

COl
UUf

•

_o.OolV

ItISl

'"
-llllIVFIA}

aSK

HOlltZ IlE$l'
CO '" '"@] ADJ NO 2 ~
,,, liS 11.2K

I
I co -llIIYflAl

-l
,,, ___llIIYf...

II"
I

'"~&ALANCE 12.IK

'!IXI ...GAl. '" ," "..onur

'" '11'
lOG

21.5K eo,
I

"'uv I...
DRIVER "" '" '" ~"01 22.U .1!IV .DnUF

~i~CTlON.4_12.5'1 I
-IV I ..., : _IlIGHT

eo, "s I
-7.lV

" '" -G.IV I-a.nv

t
-12.1'1

EMITTER
FOLLOWER

O.

.~ -'.1IW ..
COMMON

'"~ DRIVER
BASE n.2K -IV

AMPLIFIER 0'
03 I

_IOO'VF

-IUV'

illS CS
IIlll .022UF

t
-12.lVF

,I<
IUK

XIO '!I ""
G~' co H»

'"IS.
'"'"

-IOCI\Ifll)

I

'"'''' -m

'"..., EMITTER
FOLLOWER '"<TO 0' '''''UUf

"lEAD oQ.3V

~" '"IIlll .0220F

.1"
Ii"

-I!lVF

-ISVF

_llIIYF

"~'~-J
(911) I ~;'~1~"'~'!"~O~.~TA~L1 $t

"" Rl IIJ CW Q
lOOK ICIOIC, tlIIAG~lm:R1

IHORIZONTAL I I

10lSPLAY 16 L--,o""I-' 6 IHOIl,ZONTAL I ~
ill!LJ t IPOSITION I ...

-''''' co,",, J~ r@
1'1"- flI'-. Itl.1

---
I. INT
2. mUNS
1 EXT CAL

DISPLAY SWITCH

'"

''''

V(fIN SAL..
."

t
-ll11YF -11'1'...

lUK

"20K •

t____-12.6VF, _

1 "3 TO AS --< n .IOOVFIAl

1 '"TO AI -::::< .1I22Of5 -lllllV - .!!?!( f--U-r-:::~':'-- 'IOOVFfll

3 TO'" --<1 'OA' =<5 -ISV_~ (,--!---.----. 'ISV4 TOCIIT--<1 TO AI --< CIJ5 -115'1 - !!!l.( (,--!---.__~~'=;2Uf-12.6'1

3 1 TO'" --<I Cl. _IBVf

TOAI -=< UUf

5 -''''' - -!!l( ~I-,.,,---.--
I

.. CIS
.lU2Uf

C3

"
'\ ",ASf

i"
BANDWIDTH

REfERENCE DEStGNATIDN$

DELETED L2

., A"
CI21 "cn.

"L1,1..
0113
RI-Sl

"
CHASSI$PAIITS

" '«Ul1n,_,,,
".

I
IL _

!OIShAyl SOURCE FOLLOWER EMITTER
01 I1SK

Pl0All$1 FOUOWER
Sf 02 -1!IVF

Jot HOlllZONTAl CI _ISVF l [

IHOlilzOlifALi COUPLIN IOJ ~ 2·1 ~ RSI l·'ld~iii~run p r"iif1 I' :SV ,2!HOIlIZONTALI

~ lITJ " ,~"""-'''''i$-Lc'!O,,< I~'---1:-1!-!-t::'::imj~h,,..:!~j"~.,::!!-f-, A11):Tfc>....('o--~~rj~ -JV 1000 -JV 1111 ,!OISl'l.Aylcs IISS Q2 -uv pSK PIOAlI$1

I o.IUf 1M el2 elll Rt '-:~"r-::~-r7
I Sol lOOK lit
I ~ III I.
Itt ISK
~ _12.1'1 _llIIYf

"'"~
",AS'

I
r 0 A3 HORIZ AMPL BD

I
I
I



Service Model 181TITR

A B c D E F

1 1

, ~

2 2COI---::

(e) ------...

(902) ---.

3
(95) __

3(9S)~)

(92) __

4
(7) __

4
(7) __

(4) __ (7) (924)(934)(946)

(936) __

5 5
.

/ / / / / /
19451 (6) (935) (94) (925) (3)

6 A6 6

I IIU IGIIIO IIfF IGIIIO liEF IGIIIO "" GIIIO "" GIIIO "" GIIIO '" GIIIO liEF IGIIIIO I
OESIG lOC OESIG lOC OES1G lOC OESIG CO, OESIG '0' OESIG CO, OESIG CO, OESIG lOC

C, I ,., CR, I C·, I an ,., R" ,., R" c·, R" D·' R" I H
C, ,., CR, C·, a, C·, a .. ,., Rn ,., R23 C·, R35 D·' R" E·'
C, ,., CR' O. a, C·, a .. E·' RU ,.. '24 C·, '36 D.' W ,.,
C, 0·' C"' d·' a, D·' AI C·, ." ,. '25 D·' ." O. '46 E.'
C, D·' CRO ,., a. E·' " ,. ." C·, ." D·' '36 O. ... ,.,
C, O. CR1D ,. a,o E·' " C·, ... C·, ." 0.' ". D·' '50 E.'
C, ,., CRn ,., an o. .. ,. ." ,., ." 0·' ..0 D·' .51 E·'
C, ,., CR12 ,., au E. R5 ,., • n C·. ". E·' R.. o. '52 ,.,
CAl ,., a. C. a" o. R6 ,., ... 0·' "0 E·' '42 0·' '53 0·'
C" ,., 02 C·, a" C. "' 0·' ... ,., ." C·, ." 0·' '54 ,.,
C" ,. a, ,., a .. C. "' ,., "0 D·' .n D·' ... ,., '55 E.
C.. C·, a, C·, a., E·' RO 0·' '33 D·'

Figure 8-1 I. Component Identification. Assembly A6
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Figure 8-12. Component Identification. Assembly AlO

See Table 8-7 (or Measurement Conditions
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See Table 8-7 for Measurement Conditions
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Figure 8·19. Component Identification, Assembly A7
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MANUAL CHANGES

r-- MANUAlIOENTIFICATION-

Model Number: 18lT/TR

Date Printed: May 1976

Part Number: 00181·90915

This 8upplement contains important information forcon1!C1.ing manual errors and for adapting the manual
lo instrumenUi containing improvements made after the printing of the manual.

To use this supplement:

Make all ERRATA corrections.

Make all appropriate serial number related changes indicated in the tables below.

k (r So-ri"l f>Nofi~ or Numl'H'r -r- Mil ~ Manual 'hanllel _ r SoonllJ I'....fi. or Numher -r- Milk.. Manusl ('hllnll~

1638A IlS1TAI 1 2112A 1,2.3.4,5

1640A (lBIT) 1

1706A 1l81TA) 1,2

1709A 1181T) 1,2

1919A 1,2.3

2034A (lell\
2035A (l8tTRI 1,2,3,4

... NEW ITEM

ERRATA

Paragraph 5-33 Group B Plug-ins,
Change step b 10'

b. Set INTENSITY CONTROL to 2 o'clock poSition

.& Paragraph 5-44 WRITING RATE [MAXI.
Change frequency In steps d and I from 200 kHlto 40 kHl

Table 6·2,
Change MP35lREAR PANElI. HP and Mfr Pari No to 00181·00225
Delete XFl and XF2
Add XF1A and XF2A. HP Pan No 2110·0470, Qly 2. FUSE HOLDER BOOY EXTR PST. BAYONET, TNO, Mfr Code

75915. Mlr Pan No. 345003·010
Add XFl B and XF2B, HP ParI No 2110-0465. Qty 2. FUSE HOLDER CAP EXTR PST, BAYONET, 20A Mlr Code 75915.

Mlr Part No 345001·020
Add: XF1C and XF2C. HP Part No. 2110-0467. Qly 2. NUT·HEX 1/2·2B THO 0.688 A/F, Mfr Code 75915.

Mfr Parl No. 903-070

NOTE
M.nu.1 ch.nlC~ 'upp~u.... nv.Md .. omn .. n_ry to k~m.nul.t .. cu.....nt .nd~..."' ..~I~ H....ioPtt.P.d,.n:1
.-nrMnd, th.1 you ~odlC1&lly ~llftIl the I.IMI editIOn of thi••upplement. f-,",," CVP'" .... ava,lable from all HP oflkn. Whftt
MquH"nll rep'N quou Ih~ manual1d~(lrlC1&uon,n(onn.uon from your .upplemetlt. Of th~ Il'lOdrI nllmber and pnnl da'" from the
1It1.. pal{" o( th~ manual.

19 MARCH 1981
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Model 1811ITR

• CHANGE 5

Page 6-2, Table 6-2. Replaceable Parts,
Change A8 HP and Mlr Part Number to 00181-66523

00181·90915

Page 6-9, Table 6-2 Replaceable Parts,
Change A8 HP and Mfr Part Number to 00181-66523
Change A8C210 HP Part Number 0180-0269, C:FXD ELECT 1UF +50-1 0% 150VOCW, Mfr Code 56289,

Mfr Part Number 3D0105Gl5OBA2-DSM
Add A8Cl" HP and Mfr Part Number 0140-0176, C.FXD MICA 100PF 2'" 300 VDCW, Mfr Code 28480
Add A8C12, HP and Mfr Part Number 0140-0176. C:FXD MICA looPF 2% 300 VDCW. Mfr Code 28480

Page 6-10, Table 6·2 Replaceable Parts,
Change A8R510 HP and Mfr Part Number 0757·0060, R FXD MET FLM 24 3K OHM 1% 112 W. Mft Code

28480
Change A8R8to HP and Mfr Pari Number 0757-0060, R FXO MET FLM 24 3K OHM 1% 112 W, Mfr Cooe

28480
Change A8R9 to HP and Mfr Part Number 0757·0435, R'FXO MET FLM 3920 OHM 1% 1/8 W, Mfr Cooe

28480
Change A8Rl0 to HP and Mlr Part Number 2100-1773, R VARW'N l0000HM 5% TYPE H 1W, Mfr Code

28480
Change A8Rll10 HP and Mfr Pan Number 0757-0767, R FXD MET FLM 43 2KOHM 1'" 1/4 W, Mfr Code

28480
Delete ABA31
Add A8R38, HP and Mfr Part Number 0757-0770, R FXD MET FlM 56 2K OHM 1% 1/4 W, Mfr Code

28480
Add A8R39, HP and Mfr Part Number 0757-0766, R FXO MET FLM 39 2K OHM 1% 1/4 W, Mlr Code

28480
Delele A8Vl and A8V2
Add ABVR4, HP Part Number 1902·0787, DIODE BREAKOOWN.9 OV 5% 500 MW. Mlr Cooe04713, Mft

Part Number 1N937

Page 8-18. FIgure 8-20,
Replace A8 Component identIfication Wllh F'9ure 2 of thiS manual change sheet

Page 8·19, Figure B-21,
Make changes shown In Figure 3 of Ihls manual change sheel
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Model 181T/TR

ERRATA (Cant'd)

00181-90915

Add:XF10 and XF20. HP Pari No 1400-0090. Qly 2. WASHER-FUSEHOlOER .625 00.510. Mfr Code 75915.
Mfr Pari No 901-129

Change' Al R38. HP Part No. 2100·3214. Oly 1. RESISTOR-TAMR lOOK 10% C TOP-ADJ l-TAN. Mlr Code 32997.
Mfr Pari No. 3386P-Y46-104

Change' AIOCR1, HP Part No. 1901-0036. OIOOE-HV RECT lKV 600MA 00-29. Mfr Code 04713. Mfr Pari No.
SR 1358·12.

CHANGE 1

Table 6-2.
Olange MP26 to 00182·67401.
Olange MP29 to 00180-67406. KNOB ASSY:BAR WITH WHITE ARROW.
Olange MPJO (181 T only) to 00181-00219.
Olange MPJO (181TR only) to 00181·00220.

CHANGE 2

The name of Model 181TITR instruments has been changed from OSCILLOSCOPE to DISPLAY.

Table 6·2,
MPJO (18IT): O1ange HP Part No. and Mfr Part No. to 00181·00221.
MPJO (l81TR): Change HP Part No. and Mfr Part No. to 00181-00222.
MP35: Change HP Part No. and Mfr Part No. to 00181-00223.

CHANGE 3

Table 6-2.
Add H15. HP Part No 2190-0018. Oly 2. WASHEA-LK HCLC NO 6 141-IN-IO, Mfr Code 28480.

Mlr Part No 2190-0018
Add H16. HP Part No. 2360·0195, Oty 2. SCREW·MACH 6-32 312-IN-LG PAN-HD-POZI. Mfr Code

28480, Mfr Part No 2360-0195.
Add. H17. HP Part No. 3050·0010. Otv 2. WASHEA-FL MTlC NO.6 .147-IN-IO. Mlr Code

28480. Mlr Part No. 3050·0010.
Change L3. HP and Mfr Pari Nos 1001741-66OOl.
Change MP58. HP and Mlr Part Nos. to 00181·00605.

CHANGE 4

Table 6-2. Replaceable Parts,
Change A7. HP Part No. and Mfr Part No. to 00181·66522.
Add A7C2. HP Part No. 0160·2903, Oly 2. C:FXD CEA .05UF ±20% SOOVOCW. Mfr Code 28480,

Mfr Part No 0160·2903
Add A7C3, HP Part No. 0160·3494, Oty 2. C:FXD ELECT .47UF ±5% 200VOCW, Mfr Code 28480.

Mfr Part No. 0160·3494.
Add. A7C4, HP Pari No. 0160-3494. C:FXO ELECT .47UF ±S% 200VOCW. Mfr Code 28480,

Mlr Part No 0160-3494.
Add A7C5. HP Part No 0160·2903. C:FXD CEA .05UF ±20% SOOVDCW. Mfr Code 28480.

Mfr Part No 0160·2903

Figure 8·21 $chem8uc 5,
Make changes shown In figure 1 of this manual change sheet.
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Model 181TITR 00181-90915
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Figure 1. Additions to Figure 8-21 (Schematic 5)
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