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~Section I | o
Figure 1-1 and Table 1-1

Figure 1-1.

Table 1-1.

‘MODE OF OPERATION

Channel A alone.
Channel B alone.
Channels A and B displayed on alternate sweeps.
Channels A and B displayed by switching at ap-
proximately a 460 kHz ‘rate,\ with blanking
during switching.
' Channel A plus Channel B (algebraic addition).

!ACH CHANNII.

Deflection Factor (Sensitivxty) 0. 005 v/cm to
20 v/cm; vernier extends minimum sensitivity
to 50 v/¢m; a sensitivity calibration adjustment
foreach channel is provided on the front panel.

Attenuator Accuracy: +3%.

Bandwidth (Direct or with probes, 3 db down from
8 ¢cm, 50 kHz reference signal. ): DC coupled,
dc.to 50 MHz; AC coupled, 2 Hz to 50 MHz.

Rise Time (Direct or with probes): Less than 7
nsec with 8 cra input step. - -

Input RC: 1 m'qegohm shunted. by approximately

) 25 pf.
+ . Maximum Input Signal AC coupled, 800 volts
(DC + peak AC); DC coupled, 150 vdec at 5
~ mv/cm increasing to 350 vdc at 20 v/em.
Polarity Presentation: + or - UP.selectable.

Model 1801A

INPUT
M0 29PF

Model 1801A Dual Channel Vertical Amplifier

Specifications

A + 8 INPUT

Amplifier: Bandwidthandsensitivity remainun-
changed. Either Channel A or B may be in-
verted to give differential operation.,

Differential Input (A-B): Common mode rejection
at least 40 db at 5 mv/em, 20 db on other
ranges for frequenciesup to 1 MHz. Common
mode signal should not exceed an amplitude
equivalent to 50 cm.

TRIGGERING
Mode:

Channel A or Channel B alone, .or Channel A
plus Channel B; on the signal displayed.

Channel A and Channel Bdisplayedby switch-
ing at approximately a 400 kc rate; on
Channel B alone. -

Channel A & Bdisplayed onalternate sweeps;
onthe signal displayed on each channel or
Channel B alone. :

Frequency:

Provides sufficient signal to the time base
for triggeriug over the range of dc to 50
MHz in all modes except CHOP (100kHz in
CHOP) with0. 5 cm pk-pk signal or more
displayed on the CRT.

WEIGHT |
Net 4 1bs (1, 8 kg); Shipping. 6-1,2 lbs (3 kg)

02590-2
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I-l. INSTIUM‘NT DlSCRlPTION.
1-2. The Hewlett Packard Model 1801A Dual Channel

Vertidal Amplifier (shqwn in Figure 1-1)isaversatile
wideband plug-in unit for the hp Model 180-series Osc it

lozcopes. Dual channel capability allows display of one

signal alone or two signals simultaneously. Twowave-

forms .can be Superimposed, each with the full 8-cm_

amplltude Each channel of the plug-inhasa bandwidth
of 50 MHz, arigetime of less than 7 nsec, and a maxi-
mum calibratéd deflection factor (sensitivity) of 5
millivolts per’ centimeter. The minimum calibrated
deflection factor is 20 volis per centimeterandavernier

. can extend the minimum sensitlvity to; oO volts per
. centimeter. : :

1-3. In addition to a display of either signal qlnne,
either a chopped or alternating display of two signals
is possible. With the chopped display, switching oc-
cursata 400 kHz rate and the CRT trace is automatic-
ally blanked during switching (eliminating undesgirable
transients from the display). In the chopped mode,
the sweep is triggered from the channel B signal.

With alternate operation, the time base may be’ trig-
gered either on the signal displayed by each channel

- oronthechannel B signal alone. Channel A plus chan-
nel B (algebraic addition) may also be selected and

either.  channel can be inverted to obtain adifferential
(A-B or B-A) display. Common mode rejectionfor
the differential input (A-B) operation is at least 40 db
at 5 mv/cm and 20 db on other deflection factors for

frequenciesuptol MHz. Complete specifications for

the Model 1801A are provided in Table 1-1.

1-4. SCOPE OF M/INUAL.

1-5. This manual provides operating and service in-
formation for thehp Model 1801A Dual Channel Vertical

Amphher This manual supplements that informa-
tionpresentedinthe Operating and Service Manual for.
‘the hp Model 180-series Oscilloscopes. For specific,
information op other plug-ins for the Mode! 180-series
Oscilloscope, referto the manual for the specific plug-
in unit.

1-6. !NSTRUM!NT ID!NTIFICATION.

1-7. Hewlett- Packard uses a two-section eight-digit

 serial number to identify instruments. The first three

digits (preceding the dash)are the serial prefix which-
identifies a series Of instruments; the last five digits

" jdentify a particular instrument in the series. The

serial number appears on a plate located on the rear
panel. All correspendence with a Hewlett- Packard
Sales/Service Office i régard toan instrument should
reference the model number and the complete serial
number

l 8 MANUAI. CHA\NGES

1 9. This, manual pr0v1des complete information for
any Model 1801A with a serinl number prefixed (see
Par.igraph 1-6) by the three digits indicated on the title
page. If the serial prefix of the instrument isdifferent

from that on the title page, a "\Vlanual Changes' sheet
supplied, or Sectxon VII of this'manual, will desc ribe -
changes which will adapt this manual to provide cor-
rect ccverage., Technical corrqctlons {1[ any) to this
manual, due to known errors in print, are called

Errata and are shownon the chan\re sheet,. For infor-

mation on manual coverage of any hp mstrument con-
tact the nearest hp Sales/Service Office (addresses
are listed at the rear of this m:mual)

o
\‘:“\

C

\ | , !
) ! ..‘ o : "“

1-1
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" 2-3. ELECTRICAL CHECK.

TN

,2-1. INITIAI. IN&PICTION.M.

'2-2. MECﬂANICAl CHECK.
carton for damage immediately after receipt If itis
damaged, ask the carrier's agent to be present when
- the instrument is unpacked. Inspect the Model 1801A
~ for physical damage such as bertor broken parts and

dents or scratches. If damage isfound, refer to Para-.
graph 2-4 for the recommended claim procedure. If

‘the Model 1801A appears undamagedperform the elec-

trical check (Paragraph 2-3). Retain the packaging

material for possible future use.

The performance check
is given in Paragraphs 5-5 through 5-17. This check
will determine whether or not the instrument is still

operating within its specifications as listed in Table

. 1-1. The initial performance and accuracy. of thisin-
strument a: . certified as stated on the inﬁide front .

cover of this manual. If the Model ' 1801A.. does not

operate as specified, refer to Paragraph 2-4 for the

recommended claim proceqlnre ;

2-4. cwms.

2-5. M physical damagé is found or 1f the instrument
'does not gperate within specifications when received
“notify the carrier ard.the nearest Hewlett - Packard

Sales/Sérvice Office immediately. The Sales/Service
Office will arrange for the repair or replacement of

_'__the instrument without wailing for A clalm to be set
~tled wifh the carrier. |

)" 2-8. Tlaewarrantystatementfor all Herett Packard

proa,iucts is on the inside front cover of this manual.
./ Confact the nearestSales/Servnce Offir'e for informa-

i7 tion about ,warranty ¢laims. © - .

2-7. RIPACKAGING FOR SHIPMENT.

R ’2-8 If the instrument is to be shxpped to & Hewlett-"
'+ Packard Sales/Service Office attach atag to it show-

"' {ing owner ‘and owner'’s address, mstrument’s model
- number and 8 digit serial number, and a description -
. of the servic 28 required. L

i 2-9, The original shipping carton andpackaging ma~;?‘,':
o teriales, except lor the accordion-pleated pads, shoum- ‘

SICNDN " .
msutunou S

Check the: ‘gihipping"

o

i
PR

""""" : / N
e Section n
Paragraphs 2-1 to 2- 12

‘be used for reshipment If they are not available.or
reusable, the instrument should be repackaged with
‘the following materials:

a. A double walled carton (refer to ,Table 2-1 for

~ test strength ‘required).

b. ‘Heavy paper or sheets of cardboard to protect
all instrument surfaces (uae a nonabrasive material
such as polyurethane or a cushioned paper such as
Kimpak around all projecting parts

c. At least 4inches of tightly packed mc\mtry ap- .
proved shock abserbing materi,al such as extra fn'm
polyurethane foam.

d. Heavy duty qhipping tape to secure outsnde of

carton,

\I‘

' Table &-1 Shippmg Carton Test Streng‘ths

Gross Weight (lbg)

'up to 10
A’IO to 30 -

30 to 120
120 to 140
140 td 160

:\\‘"
i

2-10., PRIPARATION FO! US!.

Y. z,
2-11, The Model 1801A and the Horuontal Plur,-ln
are locked t0gether and’ ingerted ag a unit into the®,

LAY '
Sy

A

Carton Test Strength (lbs)

plug-in compartment of the Model 180-—scne.s Oscillo-

scope. This procedure is explained below. JPOWer
'for the-Model 1801A is supnlied by the OscillozscOpe
through the Horizontal Plug-ln R

! V

2- 12 Inst".ll Plug -Ins as follows - o

‘a. Move locking bar to rear (,‘,ee Figure 2~ 1) |

b. Fit vertigal plug’ into horizontal jack(make
certain that bulkhead conrectors are aligned) and
press plug-me firmly together. . '

| After ensuring that front and rear panels ore
. ahg,ned push locking 'bar forward. : -

“d. Rotate plug-in \atch downward and lnsertplug— '
ins into the Model 180-series Oscilloecope ’
. e. -Rotate plug-m latch upward and pus,h forward
t.O lock y !

Loy
v

!

3
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" Model 1801A

10
"
" 180IA-A—8A il
A I ‘
| _ : o I :
1. PROBE POWER. Connecior to supply +15 and 12,6 | o
volts to aciive probe (if used). - ' ‘.
2. INPUT. BNC to connect input signal. - | i
. 3. | Coupling.' Selects capacitive .(AC) or direct (DC)
- - coupling of input signal, or grounds amplifier's input
| stage while disconnecting the INPUT.
4. 'VOLTS/CM. Selects the input amplitude necessary
to give one cm of deflection.
‘\ , 5., Vernier.. Providescontinuous adjustmentsof volts/cm
- between calibrated positions of VOLTS/CM switch.
6. CAL. Adjustment to align ampliﬁer with setting of
VOLTS/CM switch.
| o 1 PbLARITY " Selects between a normal (+UP) or in-
| ‘ verted (-UP) display.
. 8. POSITION. Varies vertical po,eition of display. ‘
‘, 9. DCBALA. Adjustment to minimize vertical shift of ‘ ' -
| - trace when POLARITY is switched, , B ,
o | | | o 10, DC BAL A+B. Adjustment to balance trace when in : : o
PR S A+B operation. . - | | |
E 1 T ‘. 11. DISPLAY. Selects typeof display, either singlechan- | | .

L ne! or dual channel.

A e ~ Figure 3-1, ‘antrols and Connectors ‘ |




Section III
- Paragraphs 3-1 to 3-12

' SECTION I

OPERATION ,

3. mnbpucnou.

3-2. TheModel 1801A Dual Channel Vertical Amplifier -
' provias Model 180-series Oscilloscopes with the
capability of displaying two waveforms either singly
or simultaneously. The waveforms may be from dc
to 50 MHz at a maximum amplitude of 600 v. The
‘calibrated accuracy over tnis range is +3%. The in-
put impedance is 1 megohm shunted by 25 pf.

3-3. CONTROLS AND CONNECTORS.

3-4, Lccations of controls and connectorsare shown
in Figure 3-1 along with a brief description of their
function. Controls that perform the same function in
each channel are explained for channel A only. The
following paragraphs explain some control fl m.txoas
in more detail.

3-5. COUPLING. This switch selects either capaci-
tive (AC) or direct (DC) coupling of the input signal to
the amplifier, or it grounds (GND) the amplifier’'s in-
 put stage while disconnecting the input signal. It

should be positioned to DC when viewing long duration
. pulses or dc levels of waveforms. AC should be se-

lectedwhen viewing waveforms riding large dc levels.
. GND isused to set an accurate zero reference before
measuring dc potentials.

3-6. DISPLAY.
display. Inputsignals may be displayed either si?gly
or simultaneously as explained below.

A only.

b. B. Presents a display of the input to channel
B only. ‘

c. A+B. Displaysalgebraic sum of inputs to both
channels. The POLARITY setting of each channel
determines whether the display is the sum or the dif-
, ference of the input amplitudes. There are two pos-
‘sible displays of the sum (A+B and -A- B) and of the
difference (A-B and B-A).

.d. ALT.. ' Presents a separate display of each
channel's input signal. Each input is displayed on
alternate sweeps. This mode should not be used with
slower sweep speeds as the display will flicker. The

"composite switched signal is sent to the horizontal

plug-in and may be used to trigger the sweep.:

‘e. CHOP (B TRIGGER).
separate displays of each input.
played during the same sweep by switching each chan-

nel on‘andoffat a rate of 400 kHz. This mode should

' 'not beused with the faster sweep speeds as each dis-

~ -playis turned off when the other is visible and the gaps
_~ - may be objectionable. The B channel input signal .is
" sent_ to the horizeuntal plug-in for possible use as an
A ‘fintex'nal trigger. .

A, ALT (B TRIGGER)
EES »input to be displayed separately on’ alternate sweeps

G .‘-02590—

This control selects the type of

a. A. Presents a display of the input to channel

This positmn presents .
Both inputs are dis-

“This msitmn allows each

This mode differs from the other ALT in that B chan-
nel input signal is supplied to the horizontal plug-in
and'may be used to trigger the sweep. ALT (B TRIG-
GER) should be used with the faster sweep speeds when
accurate time comparisons of the two inputs are

. necessary.

'3.7. INPUT PROBES.

3-8. Thetwo Model 10004A 10:1 Divider Probes sup-

" plied with each Model 180A/AR Oscilloscope should

be used with the Model 1801A whenever possible. The
high input impedance of the probesreduces circuit
loading. The 10:1 voltage division must be compen-
sated for by multiplying the selected deflection factor
by 10. When measuring very small amplitude signals
and it is not possible to use the Model 10004A probes,
a shielded cable should be used. Unshielded leads
should never be used as they may couple unwanted
signals to the input. ‘ ’

3-9. INTERNAL TRIGGER.

3-10. A vertical input signal that will provide .5 cm
of vertical deflection will produce an internal trigger
with a certain amplitude. Figure 3-2 illustrates the
internal trigger amplitude as a function of frequency.

" This graph should be used in conjunction with the trig-

geramplitude requirements of the horizontal plug-in.

. 3-11. OFERATING INSTRUCTIONS.

3-12. Figures 3-3 through 3-8 give step-by-stepoper-
ating instructions for the Model 1801A. These instruc-

- tions are keyed to the photograph in each figure with
" index numbers.

The preceding paragraphs contain

addxtiona.l informationand should be 1ead before using
the operating instructions. \

|
|
I
[
|
|
l
!
[
!

!
FREQUENCY ——— 50 MHZ

180IA-A-14

~ Figure 3-2. Internal Trigger Amplitude




1801A--A~2A

Set DISPLAY to A, B, ALT, ALTB TRIGGER, or CHOP
B TRIGGER as desired (see Paragraph 3-6). ,

S || A‘L'T, ALT B 'l‘g?éeGER," or CHOP B

TRIGGER 1is selected, perform steps

for both channels.
Obtain a baseline (refer to ho‘ri‘zovntal plug-in manual).
Set couplihg aé required. |
Set Vernier to CAL for calibrateddisplay (if desired).
Set VOLTS/CM as desired.
Connect signal to INPUT.
Sét POLARITY as desired.

Adjust POSITION as desired,

Model 1801A

02590-2



‘Set Coupling to GND.

Set DISPLAY to A.

Section II
Figure 3-4

10

1I80IA—A —3A

Obtain a baseline (refer to horizontal plug-in manual).

Center baseline with POSITION.
Repeat steps 1 through 4 for channel B.
Set DISPLAY to A+B.

Connect signals to INPU’I‘.

" Set VOLTS/CM as desired.

Set POLARITY as desired.

Set .Coupling as desired.

Figure:3-4. A + B Operation

'
'

Set Vernier to CAL (if calibrated display is desired).

3-3




" HOMTONTAL '

“N\\7 (INSIDE ON
BOARD)

o

18QIA~-A~ 4A

Set vertical DISPLAY to A, B, or A+B,

Make control settings usingan applicable operating
procedure.

Adjust VOLTS/CM for desired anyn‘ount of deflection (both |
channels if used).

Set vertical Coupling to GND (both channels if used).
Connect horizcental signal to EXT INPUT. |
Select horizontal Coupling.

i measuring phase relationships, set Phase/Bandwidth
switch to Phase.

Adjust horizontal DISPLAY and MAGNIFIER for desired
amount of deflection. |

Set vertical Coupling as desired (both channels if used).
Note

Make certain that Phase/Bandwidth
switch is placed to Bandwidih after
making phase measurements. This
will allow normal operation.

C e, Figure 3-5. XY Operation
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Set DISPLAY to A.

Set Coupling to GND.

Obtain a baseline (refer to horizontal plug-in manual).

Adjust DC BAL A for no vertical shift of trace while
switching POLARITY between +UP and -UP.

Repeat procedure for channel B.

‘ . . V

Section III
Figure 3-6

3-5

¢




10.

11,

12.

| 1I801A—A~6A

Perform amplifier balance adjustment.
Set DISPIAY to A.

Set A and B Coupling to AC.

Set A and B Vernier to CAL.

Set A and B VOLTS/CM to .005,

: Obtain a baseline (refer to Horizontal Plug-In manual.

Connect the 250 MYV signal from CALIBRA'!‘OR to A i(NPUT

‘with 10:1 Divider Probe.

Adjust A CAL for 5 cm of deflection.

Connect the 250 MV signal from CALlBRATOR to both A ]
and B INPUT with 10 1 Divider Probes. ]

Set DISPLAY to A + B
Set A POLARITY to +UB and B POLARITY to -UP

Adjust B CAL for Ocm n»f deflection.

Figure 3-7. Vertical Sensitivity Adjustment

"~ Model 1801A

02590-2
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Perform amplifiér balance and vertical sehsitivity
adjustments, ‘

Set Coupling to GND.

Set DISPLAY to A.

Obtain a baseline (refer to horizontal plug-in manual ).
Center baseline wiih POSITION.

Repéat steps 1 “through. 5 for channel B.

Set DISPLAY to A+B. ,

Adjust DC BAL A+B to recenter baseline,

’

/ |

‘Section I
* Figure 3-8
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45-1.

INTIODUCTION.

4-2. The Model 1801A Dual Trace Vertical Ampli-
fier allows two input signals to be displayed separately
or simultaneously on Model 180-series Oscilloscopes.

Ablock diagram of the Model 1801A. 1s shown in Figure
4-1 and a brief explanation of its function is given in
the following paragraphs.

4-3. IUNCTIONAL DESCRIPTION. |
4-4. The input signals tochannel A and B are applied

- throughthe Couapling switches to the attenuators. The

signals are at.enuated on all but the lowest setting of
eack VOLTS/CM switch, and applied to impedance
converters. Signals from the converters are applied
to the input ampliﬂer where theyare converted to dif-
ferential signals, amplified, and directed to the chan-
nel gates. The gates (controlled by a multivibrator,
as explainid later) determine whether the signals are
blocked or passed. From the gates, the composite
signal is directed to the delay line and also picked-off
for synchronizing the horizontal time-base. The pur-
pose of the delay line is to allow synchronization of
verticaland horizontal deflection signals. This makes
it possible to observe the leading edge of fast rise- .
time low duty cycle pulses. The delayed signal is
amplified in the Main Ampl.fier todrive the deflection
plates. ;

4-5. A ORB. When single channei operation is
selected (A or B) the multivibrator turns on the gate
of the selected channel and turns off the gate of tile

other channel. The input signal for the selected chai~ o
nel is passed through its gate and applied to two ¢ir-, /

cuits. It is coupled through the delay line and\malin :
vertical amplifier to the CRT for vertical defiectir:»n

Itis alsoappliedthrough a diode gate to the Sync Am -

lifier where it is amplified and converted to a sinir‘i\e/
ended signal. From the Sync Amplifier it is coupld:
to the horizontal plug-in where it may be used tmiritf'*
ger the sweep : ‘ 5

4-6. A + B.

are turned on. Theinput cignals to both channels are
summed and the resultant signal (compesite)is coupled
through the delay line and main amplifier for vertical
- deflection. As in single channel operation, the com-
- posite signal (from the gates) is coupled to the Sync
Ampliiier and used to trigger the sweep.

4-7 CHOP B. TRIGGER. - Selecting chopped opera-
tion with DISPLAY sets the multivibrator to its astable
state at a iree-rurning frequency of 400 kHz. During
eachhorizonial sweep the gates arealternately switch-
ed on for 1.25 usec. The resulting signal (1.25 usec

- of one input, then 1.25 usec of the other) is coupled

through thedelay line andthe main amplifier for ver-
'teal ddlection. Each time the multivibrator changes -

S state the gate switches, and a positive pulse \called
‘r azsoo-z ‘

[ ~ SECTION IV |
" PRINCIPLES OF OPERATION

4-9.

Sectidn ’lV
Paragraphs 4-1 to 4-14

'.) 1]

chopped blanking) is generatedand applied to the gate
amplifier in the Oscilloscope. This amplified pulse
turns the CRT off so that the switching transients will
noc be seen. The signal from Channel B is selectwd
to drive the Sync Amplifier.

4-8, ALT or ALT B TRIGGER Selecting cither
ALT or ALT B TRIGGER with the DISPLAY switch
sets the multivibrator for bistable operation. At the
“end of each sweep the alternate trigger pulse from
the Model 180-series Oscilloscope sets the multivibra-
tor to its other state. The result is that each input
channel is alternately on for one complete sweep.
- When operating inthe ALT mode the "on'' channel sig-
nal is coupled tc the Sync Amplifier. In ALT B TRIG-
GER the signal from the channel B is coupled tn the
Sync Amplifier.

CIRCUIT DITAII.S.

4-10. The following paragraphs provide a detailed
explanation of the individual circuits in the Model
1801A. Circuits that are identical for bceth channels
are explained for channel A orly.

~4-11.  ATTENUATOR.

4-12. The instrument features a constant input im-
pedance attenuator, whichis intwo sections consisting
of four switchable decade dividers in series with three
- switchable binary dividers. The first decade section
\ co)nsists of dividers with ratios of 1:1, 10:1, 100:1,
s, 1000:1; and the binary section contains dividers
With ratios of 1:1, 2:1 and 4:1. The most sensitive
!position of the VOLTS/CM switch (. 005) utilizes the
| i*l divider of both sections; thesecond most sensitive
position utilizes the 1:1 divider of the first secticn and
the 2:1 divider of the second section, etc. Each divider
4 in the first section is used in turn with each divider in

;" the second section, providing 12 possible ranges. The
w,‘ \ attenuator circuit and the component values for each
'\ irange maintain the desired input impedance (R and C)
/ i, and also provide the required voltage division.

' i e o ‘:;"V'v‘\ 4-13. The input capacitance of Q101, C128 d th
Positioning the DISPLAY switéh to | ’ put capacitance of Q10%, C128, and the
A + B sets the multivibrator so that both channel gates ’ '

stray wiring capacitance are present on all ranges.
These capacitances determine the input capacitance
of the instrument on the most sensitive range, and

- establish the value to which the range switched capac-
itances must be set.

4-14. In the most sensitive rangc( 005 position of

the VOLTS/CMswitch), R118, C128, the stray wiring
capacitance, and the input capacitance of Q101 deter-
mine the input impedance. In the .01 VOLTS/CM
position, R112 in series with the parallel resistance
of R113 and R118 determine the input resistance and
voltage division. The adjustedvalue of C120in paral-
1el with C121 provides high frequency compensation.
The value of C118 with C119 maintains the input ca-
pacitance as establishedon the . 005 range. In the .05
position, the input resistance and voltage division are
determined by series resistor R101 and the paralleled

4-1
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s Paragraphs 4-15 to 4-29 S

b value of moz andR118 0105 provides for adjustment
" of the high frequency compensation The input ca-
pacitance is established by C103 and C104. The input

impedance and voltage division functions of the at-

enuator are accomplished in the same manner for the. |

»ther ranges. A Field Effect Transistor, Q101, oper- .

tes as a source follower with a very high gate input

esistance, andhas little effect on the z esistive oper- . |

\,

qtion of the attenuator.
‘d 15.. INPUT IMPEDANCE convemn

4, -16. The signal voltage from the attenuator is ap

plizd to an impedance converter consisting of Q101
and Q103. Connected as emitter-followers, the main
function of Q102 and Q104 is to provide temperature
compensationfor Q101 andQ103. Additional tempera-
ture compensation is' achieved by using a common
heatsink for Q101 and Q102, and a common envelope
configuration for Q103/Q104 Protection against ex-
cessive signalinput to Q101 is provided by R119, R120
and CR102. The back-resistance current flow through
CR102, although small, is compensated for by CR101.

High-irequencv signals through R119 are provided a
low reactance path by C129, 'whick ensures that there
will be no loss of high frequency signal components.

DC balance adjustment of the input converter is ac-
complished with R124, which is 'used t» equalize the

source voltages of QlOl and Q102

4-17. "INPUT AMPLIFIER.

4-18. The signal from the emitter of Q103 and Q104
is appliedto the differential cascode amplifier Q301/
Q303 and Q302/Q304, . Differential amplifier action is
obtainedby cross-coupling Q301 and Q302 emitter cur-
rent flow through R304 and C301. The differential
signal current generated flows into the emitter of
Q303 and Q304. The over-all gain of the cascode
amplifier is ccntrelled by R308 (Calibrate) and R309
(VERNIER), which shunt current from the emitters of
Q303 and Q304. Differences in the base- emitter drop
of Q303 and Q304 are compensated for by adjustment
of R317 to eliminale variation of the DC output level
of the instrument when an amplification change is
made by varying R309 an ‘/or R308. The over-all DC
‘level is 4djusted by R303.!

4-19. Compensation for the signal phase-delay oc-
curing in the 'un-driven section of the differential
cascode amplifier is the function of the network con-
sistmgof T301, C305, and C306; and is accomplished
prior ‘o driving emltter-followers Q305/Q306

 4-20. Polarity diode gatés are used for selection of
+UP (non-invertingy or -UP (inverting) of the instru- |
ment input signal. This action is controlled by the
- POLARITY selection switch, 8301. Selecting +UP
_turns on CR306-CR309, coupling the signal from Q305
to Q307 and from Q306 to Q308. When -UP is select-
ed CR302-"R305 are turned on, coupling the output of
Q395 to Q308 and the output of Q306 to Q307. The.
~ front-panel control POSITION (R338) establishes the
relative base voltages of Q307 and Q308 thus deter-
miniag the vertical position of the trace on the CRT.
~ Frequency compensation for this stage is accomplish-
ed in the emitter circuits of Q307 and Q308. A por-
tion of the Channel B signal at the bases of Q407 and
Q408 is directed to the Sync Amplifier tl\rough R718

\
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"“4 -21. Channel Aor Channel B selectionand ew:tcliing |
.13 accomplished by the use of channel diode gatq'e

Voltages for operation of the gates are obtained frpm
‘a multivibrator, which iz controlled by the {rcnt panel

_ 'DISPLAY switch. A negative output voltage irom the

‘multivibrator will cause CR313 snd CR314 to become
m)n-conducting and CR315 and CR316 to conduct.
“Channe} A sig 1als are thus passed on for further amp-
lification and display. Application of a positive voli-
age from the multivibrator causes CR313 ancl CR314
to conduct and short-out the signal voltage, while
CI315 and CR318'become non-conducting and discon-

- nect the channel amplifier. In the A+B mode of DIS:
" PLAY, both channels are turned on by. negative volt- .
R354isusedto halance

ages from the multivibrator.
the gate current flowing through delay line D1.501. A
,portion of the d\ifferentialmgnal from the output of the

' channel diede gates is fed to the Sync Amphfier through

R701 ard R702..
4-22. MAIN AMPLIFIER

4-23.
lector diode gates pass through the 160 nsec Deiay
Line, DL501, to the current summing amplifiers Q501
and Q502. Capacitor C501 is used to match the delay
line.and amplifielr impedances for optimum response.
Signals from the collectors of Q501 and Q502 are ap-
plied to emitter-followers Q503/Q504 which drive
signal amplifiers Q505 and Q506. The amplified out-
put signal is coupled through emitter-followers Q507/
Q508 to the cascode differential umplifiers Q509/Q512,
and the Oscilloscope vertical deflection plates are
driven by the output voltage variation of the cascode
amplifiers. Diodes CR501 and CR502 are used to nro-
vide high frequency compensation for Q509 and QSIO

by utilizingtheir variationin reverse-bias capacitance

occuring with changes in signal voltage

| 4-24. BEAM FINDER.
! 4-25. Current for operation of the cascode amplifier

flows through the normally closed contacts of the FIND
BEAM switch of the Oscilloscope. When this switch
is depressed, the contacts are opened and the current
source for the amplifier is reduced by R528 to limit
the vertical excursion oi‘ the CRT beam so that it is
on-screen.

4-26. MULTIVIBRATOR.

4-27. Operation of multivibrator Q601/Q602 is con-
trolled by the DISPLAY switch, S302. Its outputs
are applied through emitter followers Q603/Q604 to
the Channel A and B diode gates.

4-28. When the DISPLAY switch is set in the ALT or
ALT B TRIGGER position the multivibrator is bistable.
This is accomplished by connecting the +15V supply

to R607 and R610. A negative-going alternate trigger

signal is generated'by the Oscilloscope at the end of
each sweep. These pulses are coupled to the bases

of Q601 and Q602 through the steering diodes CR603

and CR604. Each trigger pulse turns on the non-con-
ducting transistor, switching the multivibrator to its
other state. Thus each channel is alternately switch-
ed on for a complete sweep.

4-29. In the CHOP B TRIGGER mode of operation the
muitivibrator is made astable by applying -12V through

- R607 and R610 -and +15V througb 7619, Diodes CR603

02590-
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hnd CRQN are b:ased off, blockmg the alternate trig- |
'.ger signal, and the multivibrator operates to switch
the channels on and off at a 400 kHz rate.

| _ Table 4-1. Multivibrator Status and Output

}

. Output voltage
—— to Channel Diode
Q601 ;| Q602 Gates_ﬁE

) Mv STATE

| ’Display' Selected

ON
ON | OFF
| OFF

- 4-30. Selecting Channel A, Channel B or A+B (both

channels) sets the mu‘tiv*brator to a fixed state. The
accompanying Table 4-1 provides details of the multi-
vibrator status and voltage cuvtout for each of these

selected operating modes. Keep in mind that a + volt- -

age puts the channel diode gate in a conditionnf short-
ing the amplifier signal and disconnecting the channel,
resulting in no display signal from that channel.

4-31. In the CHOP mode of operation, the juaction of
R626/R627 is grounded, turning off Q605. The square .

wave signal from Q603 and Q604 is differentiated by
C607/R618 and C608/R620, and the positive - going
voltage pulses are detectedby CR608 and CR609. Ap-
plied to the base of Q605 the positive-going signal

turns on Q605, resulting in a negdtive going pulse at

its collector. Current flow through the divider net-

work R630/R631 holds Q806 biased off. The negative
pulse from the collector of Q605 is differentiated and -

turns Q606 on, resulting in a positive collector volt-

~age. This positive voltage is directed to the Oscillo-
scope CRT blanking circuitry, and results in CRT-

trace blanking during channel switching.

4-32. When any other mode of operation is select?d,
+15v is applied tothe base of Q605 through R626/R627,

Section IV
Paragraphs 4 -30 to 4-37

‘resultmg in saturktion CR608 and CR609 are also_

biased off by. the positive voltage. Thereiore, no sig-
nal W111 be developed at the mput to Q605 SRR

4-33. SYNC AMPLIFIER.

... 4-34.- The deflection signal from the channel gates .
is applied to the base of Q701 and Q702. After being

invertad it is coupled through emitter followers QT03/ .

 QT04 to a diode gate, CR701 through CR704. R707

adjusts the’ operatmg point of the inverter. The Chan-

‘nel Bsignal is coapled through emitter followers Q105

and Q706 toa diode gate, CR705 through CR708. The
DISPLAY switch determines which diode gate is on.
In the ALT, A + B, A, and B modes,. CR701 through
CR704 are turned on, and the composite signal is ap-
plied to the cascode amplifier, Q707: through Q710.

4-35. Selecting either CHOP B TRIGGER or ALT B
TRIGGER modes turns on CR705 through CR708, di-

‘recting the Channel B signal to the cascode amplifier.

When the composite signal is selected R715 provides

for Balance adjustment of the dc cutput of the cascode
~amplifier. The output is balanced by R729 when the
' Channel B SIgnal is selected. The output of the cas-

code amplifier is ‘applied to the balun amplifier which
converts the balanced push-pull signal' from the cas-
code ampliﬁer intoa single ended output Signal R751
adjusts the operating point of the balun ampmier

4-36. Amplxﬁed by Q714, the single-oended signal is
coupledthrougl ecmplementary emiiter follower 71 5/

Q716 to the Horizontal Plug-In. CR710 and CR711

pre vent Q71 4 from ‘;aturafung inan overload condition.

4-37. Selecting CHOP B TRIGGER forward biases
CR712 and CR713, thus inserting C719 into collector
circuit of Q714. The addition of C719 decreases the
bandwidth of the Sync Amplifier, preventing the pos-
sibility of triggering on high frequency noise.
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. " Section V .
* Table 5-1

Table 5-1. Required Test Equipment

Recommended Instrument |

Model 1801A

Required Characteriétics Par. Ref.
Type: Model ‘ o -
1 Voltmeter hp Model 738AR, BR 30 mv - 100 v pk-pK 5-12
.~ ‘| Calibrator . 0.2% accurzcy . 5-13
, , i 5-24
| . | 5-25
: | Constant Amplitude Tektronix 50 kHz - 50 MHz 5-14
:’ ~ Signal Generator Type 191A '@ 4 v pk-pk 5-15
' 5-18
50 Ohm Terminaticn hp Model 10100A - 5-14
, 4 : 5-17
5-32
RF Voltmeter 'hp Model 411A 50 kHz - 50 MHz 5-15
' . 3% accuracy -
Oscillator " hp Model 200CD 100 kHz @ 1 v pk-pk 5-16
Pulse Generator hp Model 8000A Rise time € 1 nsec 5-17
| ‘ Amplitude= 0.5 v 5-30
5-31
5-32
. 5-33
DC Voltmeter hp Model 412A 5 mv - 10 vdc 5-23
, | | 1% accuracy - 5-25
5-26
5-27
5-28
. - 5-29
Square Wave hp Model 211A/B Rise time = 20 nsec 5-31
Generator - ' 60 mv - 30 v '
LC Meter | Tektronix 20 - 50 pf 5-32
: - | Type 130 3% accuracy
I Plug-In Extender " hp Model 104074 | 5-31

o
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5-1. INTIODUCTION.

5-2. This section provides the performance check
(Paragraph 5-5)and the adjustment procedure (Para-
graph 5-18) for the Model 1801A. Troubleshooting
information, schematic diagrams, and componé
identification are in Section VIII. | '

~ 5-3. TEST EQUIPMENT.

5-4. Test"equipment required for maintaining and

checking the performance of the Model 1801A is listed

in Table. 5-1. Test equipment havingcharacteristics
similar to those listed in the table may b2 used for the
performance check andadjustment. Use a non-metalic
alignment tool for making the required adjustments.

5-5. PERFORMANCE CHECK.

5-6. The performance clz.eck verifies whether or not-

the Model 1801A is operating within the specifications

. as stated in Table 1-1. This check may be used as

part of an incoming’ quality control inspection, as a

_periodic operational check, or after repairs and/or
' adjustments have been made Recently calibrated -

test equipment should be used when per‘orming this
check |

5-7. A Performance Check Record is included in this
manual on Page 5-5/5-6. As the initial performance
check is accomplished, the actual reading should be
enteredon theform. The form should then be remov-
ed from the manual and filed in a safe place, so that
readings takenat a later. datecanbecompared wnth the
original readings.

U,
u\ _,-

- 5-<8. The performance check must be pert‘orm(\xl *m
- the sequence given below. Donot attempt to start th,e
procedure in mid-sequence, as succeeding steps are
~ - dependent on control settings and results of previous
‘steps. :

5.9. PRELIMINARY SET-UP.
, 5-10. Lock plug-ins together and install in Model

180A-szries Oscilloscope. Apply power and allow a
fifteen minute warm-up. Perform Amplifier Balance

Adjustnuent, Figure 3-6, and Vertical Sensitivity Ad-

justment, Figure 3 7, before attemptmg Performance

\Check |
5.71. INITIAL CONTROL SETTINGS.

a. Model 180-AR Oscilloscope: ;
"MAGNIFIER - ¢ « = o« v o v o o . e e X1

- Horizontal DISPLAY « « : -« .. .. INT
~ b. Model 1801A Dual Channel Vertical Amphfier
 Vertical DISPLAY- - - - - R A
~ A&BPOLARITY - -\ .oe et +UP
' . A& BVernier - - -+ ... .CAL
A&BVOLTS/CMLL ...... e e e 020
A & B Coupling. R I LY

nt.

5-2.’

o S | Section V
S Paragraphs 5-1 to 5-14

. . ‘ ‘ ,

‘SECTIONV
nnronuuc: CHECK AND Amusmmrs

. c. Time Base (set controls as applicable):

Sweep Display. . . . . . . ... .. -+ . MAIN
SweepMode - - - ¢+ ¢ e 0oL AUTO
Main Vernier - « + « « =« ¢« « ¢« s ¢« o o o CAL
Main Trigger Source - « - - « = « - « -+ INT
Main Slope: « = « - ¢« s o0 . IR
Main Trigger Couplmg ----------- AC
Main Time/cm + - + - =+ -« « + . - 1 MSEC '
Delayed Time/cm + - « « + « « + <« « + . OFF

' 5.12. DEFLECTION FACTOR.

a. Connect a 400 Hz signal from Voltmeter Cali-
brator output to A INPUT (B INPUT).

b. Set Voltmeter Calibrator outputand A VOLTS/
CM (B VOLTS/CM) according to Table 5-2.

c. Adjust Main Trigger Level for stable display.
d. Observe wvertical deflection specified in Table

Sw:tch vertical DISPLAY to B.
f. Repeat steps a through d for channel B usmg
components in parenthesis.

Table 5-2. Deflection Factor Accuracy

Voltmeter R
Calibrator VOLTS/CM i R;f{pl(ay )
Volts (pk-pk) elt, {cm
.03 ¢ . 005 6 +1.8 mm
.05 .01 5+1.5 mm
-1 .02 5+ 1.5 mm
3 | .05 6:+1.8mm
-5 1  5+1.5 mm
1 2 5 +1.5 mm
3 .5 6 +1.8 mm
5 1 5+ 1.5 mm
10 2 5+1,5 mm,
30 5 6 1.8 mm
50 ’ 10 ,_} 51 1. 5 mm
5-13. VERNIER

a. Rotate B VERNIER fully ccw.
b. Observe vertical display of 1ebs than 2 cm.
c. Set vertical DISPLAY to A.
- d. Connect Voltmeter Calibrator output to A
INPUT.
e. Rotate A VERNIER fully cew.
f. Observe vertical display of less than 2 cm.

"5.14. COMMON MODE REJECTION.

a. Set: VOLTS/CM (both channels) -+ 0.05
VERNIER (both channels)- -« CAL
Coupling (both channels) - -+ - - GND

b. Connect Constant Amplitude Signal Generator

| output to Channel A and B INPUT. Adjust to obtain

1 MHz signal. .
c. Adjust A POSITION to center baseline exactly.

5-1
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d. Set Channel A coupling to AC and adjust Signal

~ Generator for a 5 cm display.

e. Set Vertical DISPLAY to B. :
f. Adjust B POSITION to center baseline exactly.
g. Set: o ,

Vertical DISPLAY: « + « = v ot oo oo A+B
' B m ITY nnnnnnn L e 0 e w @ »n - UP
A&BVOLTS/CM « « « =« v v v - 0.005
B Coupling’ e & ° s 0 ;- e e » e.0 ® = & fAc

h. Observe vertical display of less than 5 mm.

Note

A Vernier or B Vernier may be adjust-
. ed to obtain less than Smm of deflection

5-15. BANDWIDTH
a. Set: |
Vertical Display. . . . . . e e e e e e e e A
Channel B Polarity - - « « +» =+ ¢« - +UP
VOLTS/CM (both channels) . . . . . . . . 0.5
Vernier (both chammels) - - < - - - - - - - CAL

- b. Connect Signal Generator output and RF Volt-
" meter input to A INPUT as shown in Figure 5-1.

- SIGNAL . ‘ |
GENERATOR | S .

(=]

RF
" VOLTMETER

ol JEI

Figure 5-1. Channel A Bandwidth Test Set-Up

- Adjust Signal Generator for a 50 kHz signal.

d Adjust Signal Generator for an 8 cm dlsplay
and note voltage with RF. Voltmeter.

e. Adjust Signal Generator for a 50 MHz signal.

f. Adjust Signal Generator amplituGe for same

voltage indication as noted in step d. ‘
g. Observe morethan5.7c¢m of vertical deflection.
h. Connect Signal Generator output and RF Volt-

- meter-input to B INPUT as shown in Figure 5-2.

SIGNAL
GENERATOR

RF_
VOLTMETER

. 1e0tA-A~1a §

o s . IR ' . . . . - .
R L, S N K
s o~ . AL T
L R N A J T . [
.

| play.

(B INPUT) using a 50 ohm termination.

'Required test equipment is listed in Table 5-
equipment with similar characteristics may be sub-

Model 1801A

i. Set Vertical DISFLAY to B.
j. Repeat steps c through g.

5-16 TRIGGERING.

~a. Set Main Time/cm to 0.1 uSEC and Vertical
DISPLAY to ALT B TRIGGER. !

b. Adjust Constant Amplitude Signal Generator
output amplitude for 0.5 cm of vertical deflection on
Channel B. : ,

¢. Adjust Main Trigger Level and note stable dis-

~ play.

d. Set Vertical DISPLAY to B.
e. Adjust Main Trigger Level, if necessary, and

o noie stable display.

f. Connect 100 kHz signal from hp 200CD Oscil-

lator output to B INPUT.

g. Set Vertical DISPLAY to CHOP B TRIGGER
and Main Time/cm to 10 uSEC. |

h. Adjust Oscillator output amplitude for 0.5 ¢m
of vertical deflection on Channel B.
i. Adjust Main Trigger Leveland note stable dis-

5-17. RISE TIME.

a. Set: | |
Horizontal MAGNIFIER- « « « « =« + ¢ = » X10
Main TIME/CM .. . .. .. .. 0.1 uSEC
Vertical DISPLAY. . . . . . . . . . .. .« A
A& BVOLTS/CM .. .. ..... . . 0.05

b. Connect Pulse Generator output to A INPUT |
c. Set Pulse Generator for a 0.5 v pulse. Adjust
Main Trigger Level for a stable display.

d. Adjust horizontal POSITION toobserve leading

- edge of pulse. Readjust Main Trigger Level if neces-
sary.

e. Adjust A Vernier (B Vernier) for an 8 cm dis-

play. |
f. Observe rise time of less than 7 nsec (dotted

" horizontal graticule lines are 10% and 90% references)

g. Set Vertical DISPLAY to B.
h. Repeat steps b through f for Channel B using
components in parenthesis.

- 3-18. ADJUSTMENTS.

5-19. Procedures for makingadjustments inthe Model
1801A are given in Paragraphs 5-20 through/ 5-33.
. Test

stituted if necessary. Figure 8-2 shows the location
of adjustments in the Model 1801A.

5.20. PRELIMINARY SET.UP.

- 5-21. Lock the plug -ins together and install in the

Model 180-series Oscilloscope.. Apply power and al-

‘low a fifteen minute warm-up.

[

5.22. INITIAL CONTROL SETTINGS.
a. Model 180A/AR Oscilloscope:
Set: - :
Horizontal MAGNIFIER: - - - - e e e e X1

Horizontal DISPLAY « + - + - - « -« ¢ - INT
7 02590-2
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b, Model IBOIA Dual Channel Vertlcal Amplifier:

Set Vertical DISPLAY. . . . . ...« . .. .A
A& B POLARITY: « + + + ==« +UP
A& B Vernier .. .. . .......CAL
A & B VOLTS/CM - -« - « - - - 0,005
A & B Coupling. . .. .......GND

¢. Time Base (set controls as applicable):
' Set Sweep Display - - - ..+ - . . - . . MAIN
', - Sweep Mode . . - . - « e ... AUTO
Main Vernier . . . - . - . e CAL
Main Trigger Source - + « =+« - - INT
Main SIope: « « + « s s v e v e e +
 Main Trigger Coupling - - + - - - - AC
Main Time/cm. . . . . . .. .. 2msec
Delayed Time/cm - - - « + « « « « « OFF

© 5-23. AMPLIFIER BALANCE AND DC LEVEL.

a. Obtaina baselinewith A POSITION (B POSITION)

“and INTENSITY controls.

. b. Adjust DC BAL A (DC BAL B) for. less than 2
mm vertical shift of baseline while switching A PO-
LARITY (B POLARITY) between +UP and -UP.

- Center baseline exactly with A POSITION (B

| P@H’ION)

d. Monitor voltage on collector of Q303 ( Q403)

‘with a DC Voltmeter.

e. Adjust R303 (R403) for -7.3 vdc.
f. Adjust R317 (R417) for less than 2 mm vertical
shift of baseline while rotating A Vernier (B Vernier)

from one extreme to the other.

- g. Repeat steps b and f untilnofurther adjustment |

is required.
h. Set vertical DISPLAY to B and repeat steps a

~ through g for channel B using components in paren-

thesis.
5.24. A + B BALANCE.

a. Set VERTICAL DISPLAY to ALT.
b. Adjust Trigger Level if required. .
c¢. Adjust A POSITION and B POSITION to center

both traces.

| ’%f?ozsoo-z

d. Set Vertical Display to A + B: [

e. Adjust DC BAL A + B to center trace.

5-25. GAIN.
" a. Set Vertical DISPLAY to AandChannelAcoupl-—

ing switch to AC.

'b. Connecta400 Hz 30 mvpk-pk signalfrom Volt-

| meter Calibrator output to A INPUT.

c. Adjust A CAL for a 6 cm display.
d. Connecta400 Hz 30 mvpk-pk signalfrom Volt-
meter Calibrator output to A INPUT and B INPUT.

e. Set! yertical DISPLAY: + - - - - - - A& B
" APOLARITY - - -« - ««v... +UP
BPOLARITY - - -« + -+« ... -UP
BCoupling ....... e o000« AC

O ‘f'. “Adjust B Cal forminimum vertical deflection.
5 26. B TRIGGER BALANCE. | |

o ‘a. Set vertical DISPLAY to ALT B 'I’RIGGER and
" both A & B Coupling switches to GND. -

b.  Center channel B baseline exactly with B PO-

~ SITION.. Recenter if drift occurs during adjustment.
SRR 1 ‘Monitor voltage between TP701 and TP702 (see |
s Figure 8-15) with a DC Voltmeter |

o

{

| " Section V
Paragraphs 5-23 to 5-31

d. Adjust R729 for 0 vdc, *50 mv.
5.27. TRIGGER .OUTPUT LEVEL.

a. Center channel B baseline exactly with B
POSITION.
b. Monitor voltage at output of Internal Trigger

- Amplifier in the Horizontal Plug-In with a DC Volt-

meter.
c. Adjust R751 for 0 vdc.

5-26. COMPOSITE TRIGGZR BALANCE.

a. Set vertical DISPLAY to B.
b. Center baseline exactly with channel B

" POSITION.

c. Monitor voltage between TP701 and TP702 with
a DC Voltmeter.
d. Adjust R715 for O vdc.

5.29. .COMPOSITE INVERTER CURRENT.

a. Center channel B baseline exactly with B
POSITION.

b. Monitor voltageat TP701 with a DC Voltmeter.

c. Adjust R707 for +5 vde.

d. Center baseline exactly with channel B
POSITION.

e. Monitor voltage at output of Internal Trigger
Amplifier in the Horizagtal Plug-In with a DC Volt-
meter. ,

f. Readjust R707 for 0 vdc.

5-30. DELAY LINE TERMINATION. |
a. Set: MAGNIFIER: « = + + + + = = » RIS X5

‘ Main Time/cm « « - « - « - . 0.2 uSEC
3 ~Vertical DISPLAY . - . .. . . . . . & A
A VOLTS/CM. - « + « v vt o v o 0.05

A Coupling « » « « + « « ¢« v 0 v v v DC

b. Connect a Pulse Generator output to channel A
INPUT.

¢. Adjust Main Trigger Level for display

d. Adjust Pulse Generator output Amplitude and
A Vernier for a 6 cm display.

e. Adjusthorizontal POSITIONto observe leading

edge of pulse. Readjust main Trigger Levelif neces- '

sary. 2

f. Adjust C501 to reduce reflection to one base-
line width (reflection is 8 cm from leading edge of
pulse).

5-31. ATTENUATOR COMPENSATION.
. a. Set: MAGNIFIER: « - « « = « « ¢« s v o X1
Main Time/cm » + + « « « + + + 20 4SEC
A Vermer.‘ ............. CAL
A & B Coupling - - . .- .. . . AC
Notz

Plug-In. Extender, hp Model 10407A is
necessary to make attenuator acjustments.

b. Connect a 10 kHz square wave from Square
Wave Generator output to A INPUT (B INPUT).
. ¢. Set A VOLTS/CM (B VOLTS/CM) according to
Table 5-3 and adjust  Pulse Generator output for a6
cm display.

d. Adjust main Trlgger Level for stable display

‘@. Make appropriate’ ,adjustment according to

Table 5-3 for best square wave response.

5-3
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| Paragraphs '5-32 and 5-33

1. Set vertical DISPLAY to B and repeat steps b

Table 5?3. Attenuator Compensation
| ADJUST
hannel B

' VOLTS/CM
. ‘ Channel A

| 5.32. INPUT CAPACITANCE.

a. Set B YOLTS/CM (A VOLTS/CM)to 0. 005 and
B Coupling (A Coupling) to DC.

b. Connect L.C Meter to B INPUT (A INPUT) and
measure input capacxtance:

c. Set B VOLTS/CM (A VOLTS/CM) according to
Table 5-4 and make appropriate adjustment to obtain
same input capacitance as measured in step b.

d. Set vertical DISPLAY to A and repeat steps ‘a
through ¢ using components in parenthesis.

Table 5-4. Input Capacitance

ADJUST

VOLTS/CM
- Channel B

Channel A

5-33. PULSE RESPONSE.

a. Set A & B VOLTS/CM to 0.005 and MAIN
TIME/CM to 0.1 usec.

b. Connect Pulse Generator output to Channel A
INPUT using a 50 ohm termination at INPUT.

c. Adjust Pulse Generator output amplitude and
channel A Vernier for a 6 cm vertical display.

d. Adjust main Trigger Level for a stable display.

e. Switch MAGNIFIER to X5.

f. Completely detune Channel A and Main Ampli-
fiel. Follow the sequence listed, adjust to obtain the

through e for channel B using components m paren-
thesis. , , .

Model 1801A

smoothest and roundest pulse possible.

1. Ca01

2. C316 ‘
3. R348 (fulily cw) :

4. C507

5. C510 .

‘g- Adjust Channel A and Main Amplifier pulse re-
sponse to obtain the best rise time and flat-topped

. pulse. Follow the sequence listed:

1. C510
2. C507 .
3. R348 , D
4. C316 - /
- 5. €301

h. Readjust each control in sequence to obtain best
‘pulse response.

i. Connect Pulse Generator output to Channel B
INPUT, using a 50 ohm termination :at input

je Adjust Channel B Vernier for 6 cm display..

k. Completely detune Channel B. Follow the se-

~ quence listed and adjust to obtain the smoothest and

roundest pulse possible.
1. C401
2. C416
3. R448 (fully cw)
1. Adjust Channel B pulse response to obtain the
best risetime and flat -topped pulse. Follow the se-
quence listed. |

1. R348
2. C316
3. Can

m. .Readjust each control in sequence to obtain

~ best pulse response.

Note

If the desired pulse response is not obtaii-
ed by readjustment, readjust C507 and/or
C510 in the main amplifier. If thisis neces-
sary the pulse response of Channel B must be
rechecked and adiusted

" n. A small overshoot formmg a ""hook'' at the tup
of the pulse leading edge may occasionally be present.
Adjust C305 and C306 (C405 and C406) to minimize
the variation and obtain a flat-topped pulse response
with best rise time. A mid-range setting is correct
if the leading edge variation does not occur.

02590-2
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PERFORMANCE CHECK RECORD

Performance Check Record

CUT ALONG DOTTED LINE

| Pparagraph Check Min ‘Reading | Max -
5-12 Deflection Factor .
stepd . 005 5.82 cm 6.18 cm
wo .01 4.85 cm 5.15 cm
" .02 4.85cm 5.15cm
.05 5.82 cm : 6.18 cm
" 4.85cm 5.15 cm
" 4.85cm 5.15cm
" 5.82 cm 6.18 cm
" 4.85 cm 5.15 cm
" -2 ‘4,85 ¢cm 5.15¢cm
"o 5 5.82 cm 6.13 cm
" 10 4.85cm " 5.15¢cm "‘
" 20 4.85 cm 5.15cm |
5-13 Vernier |
- step b B 2cm
step f A 2cm
5-14 C.M.R.
steph A+B 5 mm
5-15 Bandwidth
step g A 50 MHz 5.7cm
step j B 50 MHz 5.7 cm
5-16 Triggering
stepc ALT B TRIGGER Stable display Yes or No
step e - ‘B Stable display Yes or No
step 1 CHOP B TRIGGER Stable display Yes or No
5-17 Rise Time_
step f A T nsec
step h B T nsec
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o Section‘ ‘VI

SR o : Paragraphs 6-1 to 6-7

SECTONVI s

'6-1. INTRODUCTION.

6-2. This section contains information for ordering
replaceable parts for the instrument. Table 6-2 lists
the parts in alpha-numerical order of their reference
designations and provides the following information
for each item: .

\

‘a. hp Part Humber.

b. Total guantity (TQ) used in instrument; given
only first time 2 part number is listed.

c. Description of part; see Table 6-1 for list of
reference designators and abbreviations.

8-3. Parts not identified by a reference designation
are listedat the endo! Table 6-2, under Miscellaneous.

6-4. ORDIRING INFORMATION.

6-5. To order replacement parts from the Hewlett-
Packard Company, address the order or inquiry tc
the nearest Hewleti-Packard Sales/Service Office
‘(list at the rear of manual) and supply the following

3t

' REPLACEABLE PARTS

Table 6-1. List of Reference Designat‘oi's and Abbre\iiations

/J
information:
a. hp Part Number of item(s). -

b. Model number and eight-digit number or the
instrument. " ‘ ‘

c. Quantity of parts desired.

6-6. To order a part not listed in the table, provide
the following information: '

a. Model number and eight-digit serial number of
instrument. : ‘

b. Description of part including function and location.
j : ,

6-1. Compo(nent descriptions given in Table 6-2 are
as complete as possibletoassist in obtaining replace-
ment parts from manufacturers other than hp. How-
ever, many parts are manufactured only by hp, or are
produced by other manufacturers to hp proprietary
specifications, and are therefore available only from
hp. Actual manufacturer and manufacturers. part
number for non-hp parts will be supplied upon re-
que:’. Contact the nearest hp Sales/Service Office.

REFERENCE DESIGNATORS
A = -assembly F = fuse MPpP = mechanical part TP test point
B = motor ©FL = filter P = plug \' = yacuum tube, neon
o] = capacitor " J = jack - Q = transigtor bulb, photocell, ete,
CcpP = coupling K’ - relay R = resistor VR s voltage regulator
CR = dlode . = {inductor RT = thermistor (diode)
DL = delay line : LS = speaker 5 = gwitch w = cable
DS = device signaling (lamp) M = meter T = transformer X = socket
E ‘ = misc electronic part MC = microcircuit ™S = terminal board - I ¢ = crystal
| ABBREVIATIONS
A = nknperes . GL = glass MTG = mounting RF radio frequency
AMPL . = amplifier ‘ GRD = ground(ed) MY = “mylar”
L : 9 S5-B « slow-blow
: : H. = henried N = nano (10 7) SCR ' '+ strew
BP a  bandpass HG = = mercury N/C = normally plosed SE seienium
' _ HR, = hour(s) NE. =onegn . e SECT = section(s)
CAR , = carbon ' chp = Hewlett-Packard N/O = normally open SEMICON = semiconductor
-CCW a counterclockwise , o .NPO ' = negative positive zerv ) = silicon !
CER ~ = ceramic’ o IF = intermediate freq. (zero temperature SIL +  silver
'COEF . = coefficient ‘ IMPG = lmpregnated coeffictent) SL. = slide
COM = ‘common L ~ - INCD = incandescent NSR: = not separately SPL ' = special
COMP = .composition .7 INCL =, include(s) replaceable
CONN = connector ‘ INS = insulation(ed) ‘ TA 2 tantalum
CRT = = cathode-ray tube INT: .-, = internal OBD =" prder by description TD = time delay.
CW.: a2 clockwise - : ‘ OX = oxide ' " TGL = togyle
S _ A 'K = kilo = 1000 - T1 = titanfum
| DEPC . = deposited carbon _ . o PC = printed circuit TOL = tolerance
5 IR o ’ - ‘ LIN = linear taper PF~ & pleofarads = TRIM trimmer’
~ . EBLECT = electrolytic . L © LOG = logarithmie taper lOfla farads L B
.. Y ENCAP = encapsulated -~ LPF = low pass filtey PIV = -peak Inverse voltage I - micro » 107
: = external . S 2R .3 PO = partof \
R S M -z omilll « 10 POLY = polystyrene VAR = variable
= farads’ I - MEG ' = meg~ 106 'P(’tRC = porcelain VDCW = du working volts '
= fleld effect L. © 'METFLM = metal {ilm . POS - position(s) . . :
- otrangistor, S e . MET OX' = metal oxide. - pot = potentiometer w/ = with
v tixed . © 'MFR., = monufacturer PK-PK = peak-to-peak W, n watts
STt © - 'MINAT = miniature Co N : ww = ‘wirewound
germanium . - MOM. = momentary RECT .= rectifier : - W/0 = without

8-1




Section VI ;o IR | 1 o - Model 1801A

Table 6-2
| Table 6-2, Replaceable Parts - | '
‘Ref i -1 nal Description , . ' ,
Desig | NP Part No. | RS|TQ (See Table 6-1.) o | ‘
Al 01801-63401 1 | A:attenuator
A2 01801-63402 1 ] A: attenuator’
A3 01801-66507 1 | A: main board
Aé 01801-66502 1 | A: output board S :
AS 01801-66504| 1 | A: switch board ‘ ;. '
A6 .| 01801-66503 1| A:sync amp board : )
c101 0160-2449 2 | C:ixdcer.1 uf
c103 0132-0005 6 | C: var poly 0.7-3 pf 300vdcw :
C104 0160-2259 6 | C: fxd cer 12 pf 5% 500vdcw ) : )
C105 0121-0168 6 | C: var teflon 0.5-1. 5 pf 600vdew :
., | c107 | 0132-0005 c: var poly 0. 7-3 pf 300vdcw
i - C108 0160-2259 C: fxd cer 12 pf 5% 500vdcw
‘ cio9 | 0121-0168 C: var teflon 0.5-1. 5 pf 600vdcw
C110 0160-2484 2 | C:fxd mica 100 pf 10% 500vdcw
Cc112 01'32-0002 By C: var poly 0. 7-3 pf
ci13 0160-2259 | C: fxd cer 12 pf 5% 500vdcw
Cl14 0121-0168 - C: var teflon 0. 5-1. 5 pf 600vdcw
C115 0160-2485 |: 2] C:fxd mica 1000 pf 10% 500vdcw
c118 0132-0002 C:varpoly 0.7-3pf -
C119 0160-2241 4 | C:ixd cer 2.2 pf 500vdew
C120 0132-0004 8 | C:varpoly 0.7-3 pf 350vdcw
- C121 - 0160-2257 2 | C:fxdcer 10 pf 5% 500vdcw
ci23 | 0132-0005 C: var poly 0.7-3 pf 350vdew g
C124 0160-2250 2 | C:fxdcer 5.1 pf 500vdew A &'
. C125 '0132-0004 C: var poly 0.7-3 pf 350vdcw -
C126 0160-2241 C: fxd cer 2. 2 pf 500vdcw
ci128 0150-0091 1] C:fxdcer 1.5pf +.25pf 500vdcw
C129 0150-0024 2 | C:fixd cer .02 uf -20%+80% 600vdcw
C130 0180-0230 17 1.C: fxd ta elect 1 uf 20% 50vdew
t \ C201° 0160-2449 C: fxd cer 0, 1 1f 500vdew
C203 0132-0005 C: var poly 0. 7-3pf 300vdcw
i C204 0160-2259 C: fxd cer 12 pf 500vdcw
4 C205 0121-0168 C: var teflon 12 pf 600vdew
Cc207 0132-0005 C: var poly 0. 7-3 (g)f .300vdcw -
C208 0160-2259 C: fxd cer 12 pf 5% 500vdcw
i C209 0121-0168 C: var teflon 0. 5-1. 5 pf 600vdcw
! C210 0160-2484 C: fxd mica 12 pf 10% 500vdcw
- c212 0132-0002 C: var poly 0. 7-3 pf
. C213 0160-2259 C: fxd cer 12 pf 5% 500vdcw
P cai4 0121-0168 C: var teflon 0.5-1. 5 pf 600vdcw
. C215 » 0180-‘2,485 C: fxd mica 1000 pf 10% 500vdcw
| ca1s 0132-0002 | C: var poly 0. 7-3 pf
3 | C219 | 0160-2241 -C: fxd-cer 2. 2 pf 500vdew |
] C220 |- 0132-0004 C: var poly 0.7-3 pf 350vdcw
. Ca21 0160-2257 C: fxd cer 10 pt 5% 500vdcw




Model 18’014 ‘

 Table 6-2. Replaceable Parts (Cont'd)

Ref — , Description
DPesig | P Part No. | RSITQ (See Table 6-1.)
C223 - 0132-0005 C: var poly 0. 7-3 pf 350vdew
C224 0160-2250 C: fxd cer 5. 1 pf 500vdcw
C225 10132-0004 C:var. poly 0.7-3 pf 350vdew
C226 0160-2241 C: fxd.cer 2. 2 pf 500vdcw
C228 0160-2236 1] C:fxdcer lpf + .25 pf 500vdcw
C229 0150-0024 C. fxd cer .02 uf -20% +80% 600vdcw
C230 0180-0230 C: fxd ta elect 1 uf 20% 50vdew
c301 0121-0046 4 | c: var cer 9-35 pf 500vdew
C305 0132-0004 C:var poly 0.7-3 pf 350vdcw
C306 0132-0004 C:; var poly 0.7-3 pf 350vdew
Cc307 0180-0230 C: txd ta elect 1 uf 20% 50vdew
C308 0150-0050 4| C: fxd cer 1000 pf 600vdcw
C309 0150-0050 C: ixd cer 1000 pf 600vdcw
C311 0140-0176 7] C:ixd mica 100 pf 2% 300vdcw
C312 . ' | 0140-0176 C: fxd mica 100 pf 2% 300vdcw
Cc313 0160-0153 7| C:fxd my 1000 pf 10% 200vdcw
C314 0160-0153 | C:fxd my 1000 pf 10% 200vdcw
:C315 0140-0220 2 | C: ixd mica 200 pf 1% 300vdcw
c316 | 0121-0046 C: var cer 9-35 pf 500vdew
Cc317 0160-2150 1] C: fxd mica 33 pf 5% 300vdcw
c401 | 0121-0046 C: var cer 9-35 pf 500vdew
C405 0132-0004 C:var pgly 0.7-3pf 350vdcw
1 C406 0132-0004 C:var poly 0.7-3 ?f 350vdew
C407 0180-0230 C: fxd ta elect 1 uuf 20% 50vdew

| c408 0150-0050 C: fxd cer 1000 pf 600vdcw

- C409 0150-0050 C: fxd cer 1000 pf 600vdcw

- c411 0140-0176 C: fxd mica 100 pf 2% 300vdew
C412 0140-0176 C: fxd mica 100 pf 2% 300vdcw
C413 0160-0153 C: fxd my 1000 pf 10% 200vdcw
C414 0160-0153 ~C: fxd my 1000 pf 10% 200vdcw

"~ C415 - 0140-0220 C: fxd mica 200 pf 1% 300vdcw
C416 0121-0046 C: var cer 9-35 pf 500vdcw
C417 0140-0204 C: fxd mica 47 pf 5% 300vdcw .
C504 ¢ ‘ i1, 01210060 1| ¢: var cer 2-8 pt 300vdew
C502 ) 0160-—0132 2| C: fxd cer 12 pf 5% 500vdcw
C503 - 0160-0132 C:fxd cer 12 pf 5% 500vdew

| csos | o1s0-0230 | C: fxd ta'elect 1 uf 20% 50vdew
1. €508 0140-0176 ' C: fxd 100 pf 2%

- €507 - ].0121-0061 2] cC: var cer 5.5-18 pf 300vdcw
C508 0140-0191 - 21 C:1xd mica 56 pf 5% 300vdcw
‘0509 ‘ 0140-0201 1] C: fxd mica 12 pf 5% -

‘ C510 =y 0121 0061 -} C:varcer 5 5-18 pf 300vdcw

| oz ‘,‘;omo-ozao | Cifxdta elect 1 uf 20% 50vdew
c514¥l | omeo-c20r | | 1] 'c:'txd my .01 it 5% 200vdcw

o
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Table 6-2 . | |
Table 6-2. Repluaceable Parts (Cont'd)
v Ref ' e , Description : |
| Desig | PP PastNo. RS T? (See Table 6-1.) ' < | . ‘
. ' ‘ ’,;/[ 4 . ‘
C516 | 0180-0230 | C:fxdtaelect 1 uf 20% 50vdcw '
c517 0180-0116 -1 2] C:fxdtaelect 6.8 uf 10% 35vdew
C518 ,0180-0230 |, C: fxd ta elect 1 uf 20% 50vdcw
C519 ' 0180-0230 C: fxd ta elect 1 uf 20% 50vdew
C520 0180-0230 C: fxd ta elect 1 uf 20% 50vdew ’
C521 0180-0230 C: fxd ta elect 1 uf 20% 50vdcw
c523 | 0180-0230 C: fxd ta elect 1 pf 20% 50vdew °
C524 0180-0230 C: fxd ta elect 1 uf 20% H50vdew
€528 0180-0116 C: fxd ta elect 6. 8 ut 10% 35vdew
l C529 0180-0230 ~C: fxd ta elect 1 uf 20% 50vdew
C533 0180-0230 ° C: fxd ta elect 1 uf 20% 50vdew
C534 0180-0228 3| C: fxd teflon 22 uf 10% 15vdew '
C535 0180-0230 C: fxd ta elect 1 uf 20% 50vdew ' .
C536 0180-0228 C: fxd teflon 22 uf 10% 15vdew
| ceor | 0140-0176 | | C: fxd mica 100 pf 27 300vdcw
B C602 0150-0093 - 3] C:fxd.cer .01 uf -20% +80%
C603 0140-0176 C: fxd mica 100 pf 2% 300vdcw
604 0‘1‘50-0093 31 C:fxdcer .01 uf -2¢% +80%
C607 0140-0216 2 | C: fxd mica 120 pf 2% 300vdcw ‘ "
] €608 ] 0140-0216 C: Ixd mica 120 pf 2% 300vdcw |
C612 10150-0093 C: fxd cer .01 puf -20% +80% ‘ '
C613 0180-0230 J C: ixd ta elect 1 uf 20% 50vdew : : '
Cc614 | 0180-0230 C: fxd ta elect 1 uf 20% 50vdew
i C705 . ]0150-0111 | 2 ] C: fxd cer 220 pf 5% 300vdcw
| C706 0150-0111 | C: fxd cer 220 pf 5% 300vdew
! C707 0140-0151 . 1 | C: fxd mica 820 pf 2% 300vdcew
; C708 0140-0175 1] C: fxd mica 39 pf 2% 300vdcw
v ‘ ' .
5, c1i2 | 01800059 1 | C: 1xd ta elect 10 uf =10% +100% 25vdew
: C713 ] 0180-0230 | C: ixd ta elect 1 uf 20% 50vdew
C714 10180-0228 - C: fxd teflon 22 1 f 10% 15vdew ,
 |cns 0160-0155 C: fxd my 3300 pf 10% 200vdcw
o C719 10160-0153 C: fxd my 1000 pf 10% 200vdcw
P C720 0180-0153 C: fxd my 1000 pf 10% 200vdcw
e c721 - 0140-0191 C: ixd mica 56 pf 5% 300vdcw
{c722.  ]0160-0153 C: fxd mica 1000 pf 10% 200vdcw
..... /h L
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Replaceablve Parts ( Cont'd)‘
1 Ref —— o N < Description
Desig hp Part No. TQ (See Table 6-1,)
CR101 | 1901-0376 4 | cr:si
CR102 1901-0376 CR: si
CR201 1901-0376 CR: si
CR202 1901-0376 CR: si
CR302 | 5080-0442 2 | CR:si, matched set (includes CR302-309)
CR303 NSP: p/o CR302
CR304 NSR: p/o CR302
CR305 ' NSR: p/o CR302
"CR306 NSR: p/o CR302
4 , 2
| CR307 NSR: p/o CR302
CR308 NSR: p/o0.CR302
CR309 - NSR: p/o CR302
CR313 | 1901.0040 8 | CR:si
CR314 | 1901-0040 CR: si_
CR315 1901-0040 . CR: si
CR316 1901-0040 'CR: si
. CR402 5080-0442 CR: si, matched set (includes CR402 - CR409)
a CR403 ' NSR: p/o CR402
) 'CR404 NSR: p/o CR402
' CR405 NSR: p/o CR402
CR406 NSR: p/ov CR402
CR407 NSR: p/o CR402
CR408 NSR: p/o CR402.
CR409 NSR: p/o CR402
 CR413 1901-0040 " CR: si !
CR414 | 1901-0040 CR: si
" CR415 | 1901-0040 CR: si
CR416 | 1901-0040 CR: si
CR501 1901-0033 2 | CR:si
CR502 1901-0033 ~ CR:si




Section VI Model 1801A
Table 6-2
Table 6-2. Replaceable. Parts (Cont’d)
" Ref ‘ Description
Desig hp Part No. TQ . (See Table 6-1.)
CR601 1901-0040 19| CR: si
CR602 1901-0040 CR: si
CR603 1901-0040 CR: si.
CR6804 - 1901-0040 CR: si
'CR608 1901-0040 CR: si
CR609 1901-0040 CR: si
CR701 | 1901-0040 CR: si
. CR702 1901-0040 CR: si
CR703 ~ 1901-0040 CR: si
CR704 1901-0040 CR: si
CR705 - 1901-0040 CR: si
CR706 1901-0040 CR: si
CR707 1901-0040 CR: si
CR708 1901-0040 CR: si
CR710 1901-0040 CR: si
-] CR711 1910-0016 1| CR: ge
'CR7T12 1901-0040 .| CR: si
CR713. 1901-0040 CR: si
)
\
DL501 | 01801-66505 1| oL
J2 1250-0897 1| J: bulkhead connector, male 1 pin
J101 - 1250-0083 2 | J: female BNC ‘
J102 5060-0436 +2 | J: female 2 pin
J201 1250-0083 J: female BNC
J202 5060-0436 J: female 2 pin
L101 9140-0115 2| L:txd 22 ph 10%
L201 9140-0115 . L: fxd 22 uh 10% |
i ) ' ))H‘
L301 9140-0080 2 | L:xd 0.18 uh 10%
L401 9140-0080 | L:1xd 0.18 uh 10%
1402 9170-0029 4 | L:bead
L403 '9170-0029 L: bead
1503 ' 9170-0029 L: bead
L504 9170-0029 L: bead
1508 | omo-0047 | 12| L:txazoun »
‘1507 - 9140-0047 | L:xd20ph 7 .
1510 | ot40-0047 | L: 1xd 20 ph
L8111 9140-0047 | | ' | L:txd20uh
‘1512 | 9M0-0047 | | | L:fxd20uh |
513 | 9140-0047 | ]| | L:fxd20ph
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S Table 6-2
. Table 6-2. Replaceable Parts (Cont'd)
Ref ' Description
-~ Desig hp Part No. |7 (See Table 6-1.) .
1518  9140-0047 L: fxd 20 ph
. L519 9140-0047 L: fxd 20 ph
L520 9140-0047 L: fxd 20 ph
1,601 9140-0137 2| L:xd1mh
L6602 . 9140-0137 | L: fxd 1 mh
- L701 9140-0047 L: fxd 20 ph
L702 © 9140-0047 L: fxd 20 ph
Pl '01801-27601 1| P:female 24 pin
P2 01801-26506] | 1| P:slide 2 pin
Q101 5080-0449 2| Q: fet (Matched pair - includes Q102)
Q102 NSR: p/o Q101
Q103 | . 1854-0280 2| Q: dual si npn (NSR: includes Q104)
Q104 ' 1 ' NSR: p/o Q103
Q201 .. 5080-0+49 | Q: fet (Matched pair - includes Q202)
. Q202 ' NSR: p/c Q201 . ‘
' Q203 1854-0280 Q: dual si npn (NSR: includes 0204)
Q204 ‘ ' NSR: p/o Q203
Q301 1853-0026 8] Q:sipnp
Q302 1853-0026 Q: si pnp
- Q303 1853-0026 Q: si pnp
Q304 1853-0026 | Q: si pnp
Q305 1854-0092 16] Q: si npn
Q306 1854-0092 Q: si npn -
Q307 1854-0019 10] Q:sinpn
Q308 1854-00194 Q: si npn
Q401 1853-0026 Q: si pnp
Q402 1853-0026 ' Q:'si pnp
Q403 1853-0026 ' Q: si pnp
Q404 ~ 1853-0026 - Q: si pnp
Q405 1854-0092 Q: si npn
Q406 1854-0092 Q:sinpn .
Q407 1854-0019 Q: si npn
Q408 1854-0019 Q:sinpn
Q501 1854-0092 | Q: si npn |
1 Q502 - 1854-0092 Q: si npn ,
Q503 1854'—0092 Q: si npn
- Q504 1854-0092 Q: si npn.
1854-0091 5] Q: sl npn

- 6-7 E




Section VI - Model 1801A
' Table 6-2 - | | ‘
Table 6-2. Repiaceable Parts (Cont'd). :
Ref T ' Description

Desig hp Part No. | RS| TQ (See Table 6-1.)
Q506 1854-0091 'Q: si npn

Q507 1854-0019 Q: si npn

Q508 1854-0019 Q: si.npn

Q509 1854-0091 Q: si npn

Q510 1854-0091 1 Q: sinpn

Q511 1854-0056 | | 2| Q: si npn

Q512 1854-0056 "] Q: sinpn

Q601 1853-0015 6 Q:sipnp

Q602 1853-0015 . Q: si pnp

Q603 1854-0019 Q: si npn

Q604 1854-0019 Q: si npn

<005 1854-0092 Q: si npn

Q606 1853-0015 Q: si pnp

Q701 ' 1853-0015 Q: si pnp

Q702 1853-0015 Q: si pnp

Q703 1854-0092 Q: si npn

Q704 1854-0092 Q: si npn

Q705 1854-0092 Q: si npn

Q706 1854-0092 | 'Q: si npn

Q707 1854-0019 | Q: si npn

Q708 1854-0019 Q: si npn

Q709 1854-0092 Q: si npn

Q710 1854-0092 Q: si npn

Q711 1854-0092 . Q: sinpn ‘ ,

Q712 1853-0015 Q: si pnp . '

Q713 1853-0009 2] Q:sipnp

Q7i4 1854-0092 Q: si npn

Q715 1854-0091 , Q: si npn

Q716 1853-0009 Q: si pnp

R100 0757-0398 8 | R:fxd metflm'75 chms 1% 1/8w '

R101 0698-5131 2 | R: fxd metflm 900k ohms 0.5% 1/4w

R102 . 0698-5470 2 | R:{xd metflm 111k chms 1% 1/8w
R104 0698-5132 2} R: fxd metflm 990k ohms 0.5% 1/4w
R105 0698-3109 2 | R:fxd metflm 10. 1k ohms 1% 1/8w

R107 0698-3146 2 | R: fxd metflm 999k ohms 0.25% 1/4w
R108 0757-0280 8 | R: fxd metflm 1k ohm 1% 1/8w

R111 0757-0388 12 | R: fxd metflm 30. 1 chms 1% 1/8w

R112 0698-3263 2 | R: fxd metflm 500k ohms 1% 1/8w
R113 - 0757-0344 4 | R: fxd metflm 1 megohm 1% 1/4w

R115 0757-0486 | | 2| R: 1xd metflm 750k ohms 1% 1/8w
R116 0698-5471 2| R:fxd metflm 333k chms 1% 1/8w

R118 © 0757-0344 | - | R:fxd metfim 1 megohm 1% 1/4w

‘R119 075704715 1 | 2| R: {xd metflm 274k chms 1% 1/8w

R120 0757-040i | |11 | R:fxd metfim 100 ohms 1% 1/8w
Ri121 0757-0401 | R:i{xd metflm 100 ohms. 1% 1/8w
R122 | 0757-0433 4 | R: xd metflm 3. 32k ohms 1% 1/8w
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o | b ' " Table 6-2. Replaceable Parts (Cont'd) ' l
, Réf ‘ ' , v y Description
" Desig ‘| TP Part No. TQ (See Table 6-1.)
o R123 0757-0433" R: fxd metflm 3. 32k ohms 1% 1/8w ;1"’<
| R124 2100-2062 2 | R:var comp 500 chms 10% lin 1/2w !
- R125 0757-0274 2 ] R:'xd metflm 1.21k ohms 1% 1/8w
R126 0757-0410 5| R:fxd metflm 301 ohms 1% 1/8w
R127 0757-0410 R: fxd metflm 301 Ohms 1% 1/8w
R200 0757-0398 R: fxd met{lm 75 ohms 1% 1/8w
R201 0698-5131 R: fxd metflm 900k ohms 0.5% 1/4w
R202 0698-5470 R: Ixd met{lm 111k ohms 1%.1/8w
R204 0698-5132 R: fxd metflm 990k ohms 0.5% 1/4w
R205 0698-3109 R: fxd metflm 10. 1k ohms 1% 1/8w
R207 0698-3146 | R: fxd metflm 999k ohms 0.25% 1/4w
R208 0757-0280 R: {xd metflm 1k chm 1% 1/8w |
R211 0757-0388 R: fxd metflm 30.1 ohms 1% 1/8w
R212 - 0698-3263 ‘R: fxd metflm 500k ohms 1% 1/8w
R213 0757-0344 R: fxd metflm 1 megchm 1% 1/4w
R215 0757-0486 R: fxd metflm 750k chms 1% 1/8w
R216 0698-5471 R: fxd metflm 333k ohms 1% 1/8w
R218 0757-0344 R: fxd metflm 1 megohm 1% 1/4w
"R219 0757-0475 R: fxd metflm 274k ohms 1% 1/8w
, R220 0757-0401 R: fxd metfIm 100 ohms 1% 1/8w
R221 07570401 R: fxd metflm 100 ohms 1% 1/8w
‘ R222 0757-0433 R: fxd metflm 3. 32k ohms 1% 1/8w
R223 0757-0433 R: fxd metflm 3. 32k ohms 1% 1/6w
R224 2100-2062 R: var comp 500 ohms 10% lin 1/2w
R225 0757-0274 R: fxd metfim 1. 21k ohms 1% 1/8w
R226 0757-0410 R: fxd metflm 301 ohms 1% 1/8w |
R227 0757-0410 R: {xd metflm 301 ohms 1% 1/8w ...
R301 0757-0421 | . | 4| R: fxd metflm 825 ohms 1% 1/8w
R302 0757-0421 | R: fxd metflm 825 ohms 1% 1/8w
R303 2100-2061 2 1 R:var metflm 200 ohms 3% 1/4w
R304 0757-02176 2| R: fxd metflm 61.9 ohms 1% 1/8w -
R305 - 0757-0408 10 | R: {xd metflm 243 ohms 1% 1/8w_ ‘
R306 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
| R307 0757-0401 R: fxd metflm 100 ohms 1% 1/8w
. R308 2100-2271 2 | R:var comp 20k chms 10% log taper 1/4w
R309 2100-2008 2 | R:var car comp 10k ohms 10% 1/4w
“R310 0757-0398 R: fxd metflm 75 ohms 1% 1/8w
Rall 0757-0398 R: fxd metflm 75 ohms 1% 1/8w ‘
'RS15 0757-0400 5| R: fxd metflm 90.9 ohms 1% 1/8w
' R316 0757-0388 | 1| R: fxd metflm 30.1 ochms 1% 1/8w
. R317 2100-2060 . 2 | R: var metflm 50 ohms 30% 1/4w
I  'R318 0757-0346 1 5] R:fxd metflm 10 ohms 1% 1/8w
"R319 0757-0346 | o R: Ixd metflm 10 chms 1% 1/8w
| R320 0757_-0&8-' . A 3 R: fxd metflm 1. '62k ohms l% 1/8w
 Roae r “omsr-0282| | 9| R txd metti.n 221 ohms 1%1/w
‘7325 ! 0757.0282] | | R:txd mettim 221 chms 1% 1/8w
[R326 | 0757-0400 | | | R:{xdmetfim 90.9 ochms 1% 1/8w |
R2? | 07510414 ] |12 | R: fxd metfim 432 ohms 1% 1/8w
8 .| 0787-0414 - | Retxd metflm 432 chms l% l/aw




 Section VI
Table 6-2
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Table 6-2. Replaceable Parts (Cont'd)

" Model 1801A

Ref ‘ Description
Desig hp Part No. TQ (See Table 6-1,)
R329 0757-0420 4| R: fxd metflm 750 ohms 1% 1/8w
R330 ' 0757-0420 R: fxd metflm 750 ohms 1% 1/8w
R332 - 0757-0414 R: fxd metflm 432 ochms 1% 1/8w
R333 0757-0414 R: ’xd metflm 432 ohms 1% 1/8w
" R334 0757-0388 R: fxd metflm 30. 1 ohms 1% 1/8w
R335 - 0757-038% R: fxd metflm 30.1 ohms 1% 1/8w
R336 0757-0437 4 | R:fxd metflm 4.75k ohms 1% 1/8w
R337 0757-0437 | R: fxd metflm 4. 75k ohms 1% 1/8w
R338 . 2100-2146 2| R:.var comp 10k chms 10% 3/4w
R342 0757-0282 R: fxd metflm 221 ohms 1% 1/8w
R343 0727-0282 R: fxd metflm-221 ohms 1% 1/8w
R344 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
R345’ 0757-0408 . R: fxd metflm 243 ohms 1% l/8w
R346 0757-0430 3| R:ixd metﬂm 2210 ohms 1% 1/8w
R347 0757-0395 21 R:fxd metﬂm 56.2 ochms 1% 1/8w
R348 2100-1984 2| R:var metflm 100 ohms 30% 1/2w
R351 0757-0400 R: fxd metflm 90.9 ohms 1% 1/8w
K352 0757-0422 71 R: txd metflm 909 ohms 1% 1/8w
R353 0757-0422 R: fxd metflm 909 ohms 1% 1/8w
R354 2100-2063 11 R:var comp 1k ohm 10% 1/2w
R4C1 0757-0421 R: fxd metflm 825 ohms 1% 1/8w
R402 .. | 0757-0421 R: fxd metflm 325 ohms 1% 1/8w
R403 2100-2061 R: var metflm 200 ohms 30% 1/4w
R404 - 0757-0276 "R: Ixd metfim 61.9 ohms 1% 1/8w
R405 / 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
R406 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
R407 0757-0401 R: fxd metflm 100 ohms 1% 1/8w
R408 ~ 2100-2271 ~ R: var comp 20k ochms 10% b log taper 1/4w
R409 2100-2008 R: var car comp 10k ohms 10% 1/4w
‘R410 0757-0398 R: fxd metflm 75 ohms 1% 1/8w
R411 0757-0398 R: Ixd metflm 75 ohms 1% 1/8w
R415 0757-0400 R: fxd metflm 90.9 ohms 1% 1/8w
R416 0751-5288 R: Ixd metflm 30. 1 chms 1% 1/8w
R417 2100-2060 R: var metflm 50 ohms 30% 1/4w
R418 0757-0346 R: fxd metfim 10 ohms 1% 1/8w
R419 0757-0346 R: fxd metflm 10 ohms 1% 1/8w
R420 0757-0428 . R: Ixd metflm 1. 62k chras 1% 1/8w
R424 0757-0282 R: fxd metflm 221 ohms 1% 1/8w
| R425 0757-0282 R: fxd metflm 221 ohms 1% 1/8w
. R426 0757-0400 | R: Ixd metflm $0.9 ohms 1% 1/8w
 R427 0757-0414 R: Ixd metflm 432 ohms 1% 1/8w
R428 0757-0414 R: {xd metflm 432 ohms 1% 1/8w -
'R429 -0757-0420 | | ‘R: txd metfim 750 ohms 1% 1/8w
R430 0757-0420 R: fxd metflm 750 ohms l% 1/8w
' 0757-0414 R: fxd metﬂm 432 ohms 1% l/Bw\
0757-0414 1 R: fxd metflm 432 ohms. l% 1/8w
0757-0388 | | . R: fxd metflm 30.1 ohms 1% 1/8w
f 0757-0388 | 1 R:fxd metflm 30. 1 ochms 1% 1/8w
t-01-0437L 1 1 R: lxd metflm 4. 75k ahms 1% 1/8w

02590-2




Section VI

~ Model 1801A |
- ‘ o | | Table 6-2
| Table 6-2. Replaceable Parts (Cont'd) |
- : Ref ‘ . ‘ Description
‘ Desig hp Part No. TQ ~ (See Table 6-1.).
-+ / ‘
R437 0757-0437 R: fxd metflm 4.75k ohms 1% 1/8w
R438 2100-2146 - R: fxd comp 10k ohms 10% 3/4w
R442 0757¥-0.282’ | R: fxd metflm 221 ohms 1% 1/8w
, R443 0757-0282 R: fxd metflm 221 ohms 1% 1/8w
R444 0757-0408 ., R: fxd metflm 243 ohms 1% 1/8w
R445 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
R446 0757-0430 R: fxd metflm 2210 ohms 1% 1/8w
R447 0757-0395 R: fzd metflm 56.2 ohms 1% 1/8w
R448 - 2100-1984 R: var metflm 100 ohms 30% 1/2w
R501 | 0757-0393 2 | R: fxd metflm 47.5. ohms 1% 1/8w
.R502 0757-0393 | R:fxd metflm 47.5 ohms 1% 1/8w
R503 0757-0436 1] R:fxd metflm 4. 32k ohms 1% 1/8w
R504 0757-0414 R: fxd metflm 432 ohms 1% 1/8w
R508 0757-0722 . 1| R:fxd metflm 332 ohms 1% 1/4w
R509 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
‘R510 0757-0408 ; R: fxd metflm 243 ohms 1% 1/8w
R511 0757-0273 4| R:xd metflm 3, 01k ohms 1% 1/8w
R512 0757-0273 R: fxd metflm 3. 01k ohras 1% 1/8w
- R516 0757-0809 2 | R:fxd metflm 332 ohms 1% 1/2w
- R517 0757-0809 R: fxd metflm 332 ohms 1% 1/2w
, R518 0757-0397 1] R: fxd metflm 68. 1 ohms 1% 1/8w
' R519 0757-04417 1| 'R:fxd metflm 16, 2k ohms 1% 1/8w
R520 0757-0422 R: fxd metflm 909 ohms 1% 1/8w
R521 0757-0158 2| R:Ixd metilm 619 ohms 1% 1/2w
R522 0757-0158 R: fxd metflm 619 ohms 1% 1/2w
? R526 0757-0824 2 R: fxd metflm 2k ohms 1'% 1/2w
R527 0757-0824 K: fxd metilm 2k ohms 1% 1/2w
R528 | 0757-0813 1] R: fxd metflm 475 ohms 1% 1/2w
R529 | 0698-5569 2| R:fxd metflm 1. 5k ohms 1% 1w
R530 0698-5569 . | R:ix. metflm 1.5k ohms 1% 1w
R531 0811-2071 2} R:ixdww 453 ohms 1% 3w
R532 0811-2071 R: fxd ww 453 ohms 1% 3w
R533 0757-0407 71 'R: fxd metflm 200 ohms 1% 1/8w /,
R534 0757-0282 R: fxd metflm 221 ohms 1% 1/8w /
R538 0811-2069 2| R:fxdww 162 chms 1% 3w
R539 0811-2069 R: fxd ww 162 ohms 1% 3w
R540 0757-0401 R: fxd metflm 100 ohms 1% 1/8w
R541 | 0757-0401 " | R:fxd metflm 100 ohms 1% 1/8w
‘R342 | 0757-0341 - 1] R: fxd metflm 30. 1k ohms 1% 1/4w
' R543 0811-2070 2| R:fxd ww 400 ohms 1% 4w
"R544 | 0811-2070 ‘| R:fxd ww 400 ohms 1% 4w
R545 .0811-0041 1} :R: Ixd ww 169 chms 1% dw
'R549 0757-0417 4| R: fxd metflm 562 ohms 1% 1/8w
'R550 0757-0411 4| R:fxd metfim 332 ohms 1% 1/8w
- 0757-0411 R: fxd metflm 332 ohms 1% 1/8w




: Section VI Model 1801A :

' Table 8-2 o
| Table 6-2. -Replaceable Parts (Cont'd) "
Réf . 7 - Description A ,
Desig hp Part No. TQ ‘ (See Table 6-1.) ! v .
- , o0 . “
R554 0757-0411 R: fxd metflm 332 ohms 1% 1/8w A
R555 0757-0417 R: fxd metflm 562 ohms 1% 1/8w % O ,
A ) ) , "“, /,.'
R601 0757-0280 R: fxd met{lm 1k ohm 1% 1/8w "A
R602 . 0757-0442 4| R: fxd metilm 10k ohms 1% 1/8w
R603 0757-0288 2 | R: fxd metflm 9. 09k ohms 1% 1/8w | _
A 'R604 0757-0288 R: fxd. metflm 9. 09k ohms 1% 1/8w N
R605 - 0757-0442 R: fxd metflm 10k chms 1% 1/8w RN FERA
R606 0757-0280 R: fxd metflm 1k ohm 1% 1/8w .
R607 0757-0461 2| R: fxd metflm 68. 1k ohms 1% 1/8w
R608 0757-0430 R: fxd metflm 2. 21k ohms 1% 1/8w
R609 - 0757-0444 1] R: fxd metflm 12, 1k ohms 1% 1/8w
R610 - 0757-0461 R: fxd metflm 68. 1k ohms 1% 1/8w
R611 0757-0728 1| R: fxd metilm 619 ohms 1% 1/4w
'R615 0757-0718 2 | R: fxd nietflm 200 ohms 1% 1/4w 0
R616 0757-0401" R: fxd metflm 100 ohms 1% 1/8w
R617 0757-0280 R: fxd metflm 1k ohms 1% 1/8w
R618 0757-0283 4'l R: fxd metfl 2k ohms 1% 1/8w
R619 0757-0280 | - | R: fxd metilm 1k ohm, 1% 1/8w
: R620 0757-0283 R: fxd metflm 2k ohms 1% 1/8w
| R621 0757-07 4% R: fxd metflm 200 ohms 1% 1/4w
: R622 0757-0‘41{,“(“!/’ R: fxd metflm 100 okms 1% 1/8w
R626 0757-0442 R: fxd metflm 10k ohms 1% 1/8w .
R627 0757-0442 R: fxd metflm 10k ohms 1% 1/8w -
.R628 0757-0280 R: fxd metflm 1k ohm 1% 1/8w
R62Y 0757-0280 R: fxd metflm 1k ohm 1% 1/8w
R630 0757-0457 R: fxd metflm 47. 5k ohms 1% 1/8w:
R631 0757-0427 1| R: fxd metfim 1.5k ohms 1% 1/8w
R632 0757-0446 2 | R: fxd metfim 15k ohms 1% 1/8w
5 R633 0757-0446 | R: fxd metfilm 15k ohms 1% 1/8w
}:I‘TIQI 0757-0407 R: fxd metflm 200 ohms 1% 1/8w )
| R702 0757-0407 R: fxd metfilm 200 ohms 1% 1/8w ’
R703 0757-0417 R: fxd metflm 562 ohms 1% 1/8w
R R704  0757-0417 R: fxd metflm 562 ohms 1% 1/8w
R705 - 0757-0418 4 | R: fxd metflm 619 ohms 1% 1/8w /
R706 0757-0418 R: fxd metflm 619 chms 1% 1/8w
= R707 2100-1788 ‘1| R: var metflm 500 ochms 30% 1/2w
+ R708 0757-0422 ' R: fxd metflm 909 ohms 1% 1/8w
. R709 0757-0422 ‘ R: fxd metflm 909 ohms 1% 1/8w
i R710 | 0757-0735 1 | R: fxd metflm 1.3k ohms 1% 1/8w
R711 0767-0388 | | R: fxd metflm 30. 1 ohms.1% 1/8w
R712 | 0757-0388 1 R: Ixd metfim 30. 1 ohms 1% 1/8w
RT15 2100-0898 | | 2|® var ww 500 ohms 5% 1w
R716  0757-0416 4 I R: fxd metflm 511 ohms 1% 1/8w
| RIIT 0757-0416 | R: fxd metfim 511 ohms 1% 1/8w .
" R718. | 0757-0418 ‘R: fxd metflm 619 ohms 1% 1/8w |
.| RT9 | 0757-0418 R: fxd metflm 619 ohms 1% 1/8w R

02590-2

N




;\;“ ‘I‘ ‘ ‘A .,.k.
Model 1801A

Y

. Table 6:~2. Replaceable ‘Pa‘rgs (Cont'd)

Section VI,

Table 6-2

Desc¢ riptioﬁ

‘| ‘Desig | v PartNo. TQ (See Table 6-1.)

CR120 | o757-0422 R: fxd metflm 909 ohms 1% 1/6w’

- R721 07570422 | R: fxd metflm 909 ohms 1% 1/8w
R722 0757-0388 hE R:fxd metflm 30. 1 ohms 1% 1/8w
R723 . 0757-0388 1 R: fxd m)etflm 30.10hms 1% 1/8w
R727 0757-0416 R: fxd metflm 511 ohms 1% 1/%w "
R728 0757-0416 R: fxd metflm 511 ohms 1% 1/8w
R729 2100-0898 R: var ww 500 ohms 5% 1w
K730 07/57-0445 2 | R: fxd metflm 13k ohms 1% /8w
R731 ' 0757-0445 R: fxd metflm 13k ohms 1% 1/8w
R732 . | 0757-0407 R: fxd metflm 200 chms1% 1/6w .

"R733 0757-040% R: fxd metflm 200 ohms 1% 1/8w
R734 0757-0390 1 | R: ixd metflm 36. 5 ohms 1% 1/8w
R735 0757-0401 R: fxd metflm 100 ohms 1% 1/8w
R736 . 0757-9407 R: fxd metflm 200 ohins 1% 1/8w

| | R737 A "10‘757-0414 .| R: fxd metflm 43% ohms 1% l/éw
| R738 0757-0414 R. fxd metflm 432 ohms 1% 1/8w
'RT740 0757-0389 1 | R: fxd metflm 33.2 ohms 1% 1/8w
R741 0757-0988 1 | R: fxd metflm 15 ohms 1% 1/2w
, /
R744 0757-0415 2 | R: fxd metflm 475 oiins 1% 1/8w
R745 0757-0415 R: fxd metilm 475 ohms 1% 1/8w
R746 0757-0408 | R: {xd metflm 243 ohms 1% 1/8w
R747 0757-0410 2 | R: fxd metflm 301 ohms 1% 1/8w
R748 0757-0408 R: fxd metflm 243 ohms 1% 1/8w
R749 0757-0411 - | R: fxd metflm 332 ohms 1% 1/8w
R750 0757-0338 1. R; fxd metflm 1k ohms 1% 1/4w
R751 . 2100-1738 1 I R: var car flm 10k ohms 30% lin 1/2w
R755 0757-0284 R: fxd metflm 150 ohms 1% 1/8w
R756 0757-0817 1 I R: ixd metflm 750 ohms 1% 1/2w
"R757 0757-0283 R: fxd metflm 2k ohms 1% ! /8w

R758 0757-04( . 1 | R: txd metflm 182 ohms 1% 1/8w
R759 0757-02.3 | R: £xd metflm 3. 01k ohins 1% 1/8w
R760 '0757-0407 R: fxd metflm 200 ohms 1% 1/8w
R761 0757-0346 R: {xd metflm 10 ohms 1% 1/8w
R762 - 0757-0414 R: fxd metflm 432 ohms 1% 1/8w
'R763 0757-0283 R: fxd metflm 2k ohms 1% 1/8w
S101 | 31001348 2 |'s: lever

- 8102 NSR: p/o Al

| s201 3100-1348 S: lever
- 8202 : NSR: p/o A2
- 8301 3101-0070 2 | s: slide- ‘
5302 3100-1350 1] 8: rotary
| sam | s101-0070, 8: slide

e —— i e i




Sectwn VI ‘

‘ Model 1801A
Table 6 2. ; :
o Table 6-2. Replaceable Parts (Cont'd)
- " Rel e NE | Description ,
~ Desig | hp Part No. RS ,TQ (See Table 6-1. ) )
'T301 |01801-61101 . 2| T: toroid (for core only order 5080—0401)“
'T401  |01801-61101 T: toroid (for core only order 5080-0401)
VR301 | 1902-0041 3 VR: avalanche 5. 11 v, 5%
VR401 | 1502-0041 VR: avalanche 5,11 v 5%
VR501 | 1902-0243 1| VR: avalanche 30
VR701 | 1902-0210 " 11 VR: avalanche 10 v
VR702 '1902-0052 1| VR: avalanche 6.81 v
VR703 1902-0041 VR: avalanche 5, 11v 5% .
| - " MISCELLANEOUS
0340-0152 4 InSuhtor (Q509-Q512)
1480-0231 1] Pin: verniér
'1750A-64A 4 | Holder: trimmer
5000-0234 4 | Spring -
* 0370-0432 2 | Knob: lever » : C
5040-0218 1 | Coupler: vernier '
00180-67402 2 | Knob: black (position)
01410-04103 2 | Plate (mounts R309 or R409)
01801-00101 1 | Chassis: left
01801-00201 1 | Panel: front
-01801-00202 1 | Panel: sub )
01801-00203 1 | Panel: rear
01801-00603 | 2 | Cover: attenuator
01801-00604 1 | Shield: attenuator a
01801-00605 1 | Shield: attenuator b
01801-01201 1 | Bracket: heat cink (Q509-Q512)
01801‘-01202 1 Bracket (Ri24, R224, R354)
v 01801-01203 1 | Bracket: front vert amp .
01801-01204 1 | Bracket: cent vert.amp
01801-04702 1 | Support: plug-in
01801-09101 2 | Spring: locking bar
01801-22301 2 |Heat Equalizer
01801-23201 ’ 2 | Coupler; lonp,(vert sens)
01801-23202 3 ] Coupler: shurb(balance)
01801-23206 . 1 ] Shaft: vernier
0)801-61201 1 § Bracket: attenuator b (includes S201)
01801-61202 1" | Bracket: attenuator a {includes S101)
| 01801-61606 1| Cable main )
01801-61602 1 | Coax (P1 pin 24 to C602)
- | 01801-61604 | | 1 | Coax (R7T11 & R712 to CR701 & CR703)
3 | 01801-’6_1605' 1 Coax (R633 to P1 pin 16)
| " | 01801-67401 2 | Knob: black (cal)
.. ] 01801-67402 | | 1 | Knob: black (display) -
-] 01801-67403 | . | 2 Knob‘ black (v/cm)

P B Y [T
b N - N Myt
E I o . . B N !
0 i :
s RSO SN [ .
e R
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Model 1801A ¢

‘ Section VII
Paragmphs 7-1to 7-8

SECTION Vii
MANUAL CHANGES AND OPTIONS

7-1. MANUAL CHANGES.

- 7-2. This manual applies directly to the standard

Model 1801A Dual Channel Vertical Amplifier (as
manufactured) with a serial prefix 716-. The follow-
ing paragraphs explain how to adapt this manual to ap-
ply to newer instruments (higher serial prefix) or to
older instruments (lower serial prefix). Technical
corrections to this manual (if any) are called ervata
and are listed on a separate '"Manual Chang,es” sheet
supplied with this manual.

7-3. NEWER INSTRUMENTS. If the serial prefix
of your Model 1801A is above 716, refer to the sepa-
rate '"Manual Changes' sheet supplied with this manual.

Locate the serial prefix of your instrument and make.

the indicated changes to the manual

7-4. OLDER INS’I‘RUMENTS If the serial prefix
of your Model 1801A is below 716, refer toTable 7-1
for the changes necessary toadapt this manualto your
particular instrument. Locate the serial prefix of
your instrument in the table and make the indicated
changes. Note that these changes adapt the manual to
cover the instrument as manufactured and therefore
may notapply to an instrument that has been modified

. in the field.

7-5. OPTIONS.

7-6. Options are standard modifications performed

on hp instruments at the factory. No options for the
Model 1801A are offered at the present time.

7-7. SPECIAL INSTRUMENTS.

7-8. Sbecihl instruments are standardhp instruments
that are modifiedat thefactory accordingto customer
specilications. These instruments are identified with
a special prefix to the instrument model number. A
separate insert sheet is included with the manual for
each instrument that has been modified in a manner
which alters operation, instrument specifications or
replaceable parts. The ‘insert describes both the

. ‘modification and any required changes tothis manual.

Table 7-1. Manual Changes

614 1, 2, 3, 5, 6
644 « 2,3, 5 6
649 » 3, 4 5, 6
712 4, 5, 6

715 6

02590-2

Instrument Serial Prefix Make Changes I -
‘ T

CHANGE l
Table 6-2,
C103, C107, C203, C207: Change hp Part No. to
0132 0002

C112, C212: Change to hp Part No. 00132- 0005
C: var, poly, 0.7-3 pf, 350vdcw.
J2: Delete.
R329, R3.0, R429, R430: Change to hp Part No.
0757- 0419 R: fxd metflm, 681 ohms, 1%, 1/8w.
R336, R337, R436 R437 Change to hp Part No.
0757- 0273 R: fxd, metflm, 3.01k ohms, 1%,
. 1/8w. '
R338, R438; Change to hp Part No. 2100-2064;
~ R:var, comp, 20k ohms, -10%, 1/2w.
Miscellaneous,
hp Part No. 01801-61606: Change to hp Part
No. 01801-616G1.
Add: hp Part No. 01801-61603; Coax
(R761 to P1 pin 14).
nge 8-7, Figure 8-6,
R329, R330 R429, R43(‘ ChangevaluetoﬁBl ohmb
1{336 R337, R436, R437: Change valueto 3010 ohms.
+R338, R438: Change value to 20k ohms.
Page 8-13, Figure 8-12,
J2: Change to P1 pin 14.
Page 8-14, Figure 8-13,
P1 pin 14 ‘connect Interml Trigger signal from
junction R761/R762.

CHANGE 2

Table 6-2,
A3: Change to hp Part No. 01801-56501.
Add: L501, L502; hp Part No. 9170-0016; L: bead,
ferrite, Mfr hp. '
Miscellaneous, :
hp Part No. 1480-0231: Delet>.
hp Part No. 5040-0218: Delete.
Add: hp Part No. 01801-01101; Sink: he'lt
(R543-R545).
.Add: hp Part No. 01801-01102; Sink: he'lt
(R529-R532, R538, R539)
Add: hp Part No. 01801 23205; Coupler: vernier.
hp Part No. 01801-23206: Delete
Page 8-9, Figure 8-8,
Add: L501 L502; bead Place in collector lead
of Q503 and Q504 respectively.

CHANGE 3

]

. Table 6-2, miscellaneous,

hp Part No. 01801- 04702 Change to hp Part No.
01801-04701.

! i

. cumce 4

Table 6-2,

 Add: L501 L50" hp Part No. 9170-0016;
L: bead, ferrite.
Page 8-9, Figure 8-8,
Add: L501 L502; bead place in emitter lead of

7-1




Section VII

CHANGE 4 (CONT’'D)
Q503 and Q504, respectively.

CHANGE 5

Table 6-2,

Add: C537 C538 hp Part No. 0180-0230;C: fxd,
ta elect 1 uf, 20%, 50vdcw.

C122: Delete

Add: CR714, CR715; hp Part No. 1901 0040;
CR: si.

R308, R408: Change to hp Part No. 2100-20€5;
R: var comp, 20k ohms, 10%, lin, 1/4w.
R744, R745: Change to hp Part No. 0757-0420;

- R: fxd, metfim, 750 ohms, 1%, 1/8w.

R747: Change to hp Part No. 0757-0284;

R: fxd, metflm, 150 ohms, 1%, 1,/8w.
R760: Change to hp Part No. 0757-0395;
R: fxd, metflm, 56.2 ohms, 1%, 1/8w.

R762: Change to hp Part No. 0757-0346;

R: fxd, metflm, 10 ohms, 1%, 1/8w.
R763: Change to hp Part No. 0757-0273;

R: fxd, metfim, 3.01k ohms, 1%, 1/8w.
VR703: Delete. \

Page 8-9, Figure 8-8,

7-2

Add: C537, C538; 1 uf, connect in parallel be-
tween ground and -12.6 VF (C) side of L520.

Model 1801A

Observe polarity, + side to ground.
Page 8-13, Figure 8-12,
C722: Delete.
VR703: Delete.

Add: CR714, CR715; connect in series. Anode of

CRT714 to base of Q715, cathode of CR715 to
base of Q716. ,

R744, R745: Change vaiue to 750 ohms.

R747: Change value to 150 ohms.

R760: . Change value to 56. 2 chms.

R762: Change value to 10 ohms.

R763: Change value to 3010 ohms.

CHANGE 6

Table 6-2, '
1.402, L403 Delete
L503, L504: Change to hp Part No. 9170- 0016
- L: bead ferrite (2 required).
R346, R446: Change to hp Part No. 0757-0426;
R: fxd, metflm, 1.3k ohms, 1%, 1/8w.
R519: Change to hp Part No. 0757-0440;
R: fxd, metflm, 7.5k ohms, 1%, 1/8w.
Page 8-7, Figu_re'8-6, :
L402, 1.403: Delete.
R346, R446: Change value to 1300 ohms.
Page 8-9, Figure 8-8,
R519: Change value to 7500 ohms

© 02590-1
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\ * C | x - Paragraphs 8-1 to 8-14

e - SECTION VI |
| - SCHEMATICS AND TROUBLESHOOTING

8-1. INTRODUC‘I’ION. 8-10. ELECTRICAL CHECKOUT. Typical wave-
forms are located near the schematic where appropri-
ate. Always refer to the specified conditions given
with the waveforms for waveform measurement.
Check the waveforms in a signal flow sequence; an
incorrect waveform (or none) indicates the circuit
likely to be at fauit. Testpoints given on the sche-
matics are shown at an electrical point which should

8-2. This section combines detailed mformatlon in-

cluding repair and replacement, component identifica-

tion, schematic diagrams, and troubleshooting, all

integrated with the appropriate schematic. Other in-

formation and procedures related to performance
" - check and adjustment procedures are in Sectlon V.

h ‘ be readily accessible at the physical/electrical cor-
& af3' SCHEMATIC _D'AGRAMS. , . responding point on the etched circuit board. Check
4 '/f' | 8-4. Allschematic diagrams for the Model 1801A are - the typical dc voltages (given on the schematic)in the
- in this section. '(Refer to the List of Illusirations to ~  'suspect circuit to further isolate the trouble to a
! locate a circuit by description. ) . They are drawn to . specific component C(mdltiom for dc voltages are
show the electronic function of the circuitry, and a - given opposite the 1nd1vxdual schematics. Always al-
given schematic may include all or, part of several ~low time for a siable de vollage level to be reached
dlnerent phymcal pssemblies. Taule 8-1 provides before" notm-v the. readmg' In lncatmg test pomts on
mforma.tlpn ahout the symbols and conventions used. . -, B S
The s¢hematics also indicate waveform test. ‘points vy ‘ y : S
andtypicaldc voltages;refer to troubleshooting para-. - - ‘<.‘ o e R
| ‘graph for details of interpreting waveforms and de | L S
L *mlmges ‘Note that all schematics dare printed s the Lo X Whon taking. wavefﬂrrp or dk' o

me'ls)xrements, use extreine,

‘entire scherrnhc: unfol,ds Outsme the rxght hand edg,e Con
care ‘to ensure that no supply..-

. of the manual. k |

¥ ! l\

vol\tagc's or componenfzs ar e.y

[

L '8-5. cdmmuem mtmmcnlou S tshortear T

. ‘ T o c ‘,;. >', SRRt

"‘ 8- : 6. Whenever p?SSlbk the location 0[ componenis - the board assembheb, note’ thai a'small dot etched on’

R appea /mgpona schematic is shown on th.e page opposite - the bmrd identifies .the omltl;er lead qr’tmnsmtors |
B that s¢hematic, Wheh components or an assembly ap- y

“pear on more than one schematic, the location of all ‘
- components on thi W assembly are xdenhhod opposite

. > 34 sHemas » K r i -
.y thefirst schematic showing that assembly. Adjust: ,8"" REPAIR AND RQP&ACEMENT

/mts and chasans mountedcomptments are 1dent1f|ed

R " Figure 8-1. o0 : 812 Almost all electmcal componem"; are access~
A T ' ible for replacement from the component side of the .
S 8 7. TROUBI ESHOOTING. oo ~ etched circuit boards. Component identification is =~ .- |

R suinmarized in Paragraph 8-5. Séction VI prov1des

'8-8. GENERAL. Tr oubleshootmgmform'ltnon inthis \ \
mjpnual oppligs dirnctly only to the Model 18014, Re- / a detailed payts list to allow: ordermp repladements

 ferto the appropr.i‘qte manual for information on other
mz,trumcntq " The ‘most important prerequlslte to
A systpmatw txoubleshootmgr is an understinding of

¥ instrument circuitry cper ration. Refer to Séction IV Ay j

) v for .1 block diagram and,principles of operation. ’l'o - X
Lot agram and,princip p | »ment for' repair is recommended, see Sectmn | fom

' solate troukle, to either the in frame oscilloscope: . N
le.to e ¢ main fram cillpsc P v recommended rep'mk xg.,mg nnfdnnahon

elect\"cal pants are listed at the end of Table §-2. If
' satisf dctory operatlon or repajr cannot be 'lccomplmh—
ed; contact the nmrcstﬂewlett’ Packard Saled/Service

o orthe homzontal or vertical plug-ir, use the basic

\

the source lend of FET, "the cathode lead of diodes,
. and the nobnhve 1de of: e]actrolytxc cupacmtors AN

from Hewlett-Packard. Mech'mimhnd miscellanéous | -

'Office (addresses at rear of thi§ manual),. I shxpw‘ )

AR hperatmr roceduré given in Section III to 1solat@ A " BRI
ah ~trouble tE('\s('lrcultabs&ocmted with a front panel con- 8 ]3 SER\”C'NG\ CIR~L U o BOARDS S
~ trol.. Alsocheck for the proper outputs from the low 8- 14 Etched mrcult' bmrdb RAY this ms»rument lnve
PR rand high volinge power supplies as these voltages af- - . compoaneits mounted on'gne, sxde of the. hoard, ‘¢on-
g fect th@ CRT display and opemtmn of the plug-‘ins " ductive, surfdces on both. sn@@s, and plited-through

e anmt)nent mounting holes. Hewlett Packard Service-
A . 8- 9 Vl UAI“ INSPECTION It is re,,ommended . Note 'VI—EOD containg useful mforn;atnon an serviging
N : \ - etched circuit’ Board:: I«nport:mt cons\uieratxons are

o ' \ ! ' . . ’ [ U - oo Y ! N "
iy . : ! : N g ) C . “ ’ s ‘, 3 . o . '\.\ O \

R u.strument($) be made Check for burned or loose as follows: . A E . ’
“ad e components, loose wire cdnneptlons,., faulty . switch a. Uscalow hest. (37 to~‘r'7. ‘Sw.astts, lessthfm 800 F
‘ S "’Lbnthcts, Qr any simiMr condition suggesting a&amxc idling temperaturp), Bhghtly bent chisel hp (1/16ito’ .
Kl s " of the trouble. If the faulty operation is stilk prPsenf, : 1/8 inch dmm@ter) soldpring n*t)n, and' snnll mam— gas
KR TR ah »proceed to the edectrical checkeout : xeter rosm core solder. . ooy N ‘




Section VIII | o | - | o Model 1801A

‘'~ ° Table 8-1
b. Components may be removed by placihg the e. Sincethe conductor portion of the etched circuit
soldering iron on the component lead of either side of board is a metal plated surface covered with solder,
the board, and pulling up on thelead. If heat is ap- use care to avoid overheating which causes the con-
plied to the component side of the board, greater care ductor to lift away from the board. A lifted conductor
" isrequiredto avoid dimage to the component (especial- may be cemented back in place with a quick - drying
‘ ly true for semiconductors). If heat damage may oc- acetate base cement (use sparingly)having good insu-
; cur, grip the lead with a pair of pliers to provide a " lating properties. Another method of repair is to
: heat sink between the soldering iron and component. ~ solder a section of good conducting wire along the

c. If a component is obviously damaged or faulty, damaged area.

clip the leadclose to the component and then unsolder f. Clear the solder from the cowponent hole be-
the leads from the board. : ‘ fore inserting a new component lead. Heat the solder
in the hole, remove the iron, and quickly insert a

_d.- Large components such as potentiometers may pointed non-metallic object, such as a toothpick.

b removed by rotating the soldering iron from lead

to iead and applying steady pressure to lift the part g. Shape the new component leads andclip toproper
free (the aiternative is to clip the leads of a damaged ~ length. Insert the leads into the holes, apply heat, and
part). , solder (prefer: 'y onthe side opposite the component).

Table 8-1. Schematic Diagram Notes

Refer to MIL-STD-15-1A for schematic symbols not listed in this table.

D

= Etched circuit board

H

'Field effect transistor
(N-channel)

S

= Front panel marking

S Breakdown diode
‘Rear panel marking '

i

Tunnel diode

= Front panel control

= Screwdriver adjustment

ti

Step recovery diode

= Part of

YNl

= Circuits or components drawn
with dashed lines (phantom) show

' P . .
= Clockwise end of vari- . ___'_': \ function only and are not intended
able resistor \5,’ to be complete. The circuit or
' ; component is shown in detail on
- No connection = another schematic.
| Unless otherwise indicated:
) resistance in ohms
= Waveform test point capacitance in picofarads
(with number) {1ductance in microhenries
= Common electrical point | A Wire colors are given by
(with letter) not necessarily numbers in parentheses
ground ' | using the resistor color code o
! ) [ (925) is wht-red-grn ].
< L L 0 - Black 5 - Green
= Singl 1 COo 'to i
ngte pin connector « 1 - Brown 6 - Blue
2 - Red 7 - Violet
. , . 3 - Orange 8 - Gray
= Pin of a plug-in board ‘ 4 - Yellow 9 - White
(with letter or number) Switch wafers are identified
- as follows:
=  Primary signal flow
’ IF IR 3F 3R IF, IR
B N AP V¢ A4
= Secondary signal flow |
', ‘ ) =
= Optimum value selected
at factory, average - o

value shown; part may oA s J -
have been omitted. ' ’

02590-2

'




. Model 1801A - | | | , Section VIII
| < R o . Figure 8-1
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NNEL
B

2 CHA

~f
9 ,usoszon LEAD)

- o o | _ CHANNEL
| A

REF | GRID | REF GRID | REF GRID | REF GRID | REF | GRID | REF GRID | REF | GRID | REF | GRID | RET GRID | REF | GRID ‘ ’
pESIG | LOC |oESic | LoC |DESIG | LOC |DESIG| LOC [ DESIG | LOC |DESIG | LOC | DESIG | LOC | DFSIG | LOC DESIG | LOC | DESIG | LOC ' ‘
Cl2Y A-4 T CAL7 Ge3 CR2G1 B-2 CRH02 -4 RV ) RLZL B-$Y RAVE  E-4 RAO2 D=1 RA3T  G-3 R533 J-3
€229 A=) C500  H-3 CR202 B-?2 1301 D=5 Q¥ E-h RL122  B-4 K3l D=5 R4ODY  Di) RAL2 -2 R534  J-4 . B
cl0L D=5 C502  H-3 CRIV2 E=h LAOL D= QNG -5 RILZ2Y D=4 R320 E-% RAOH (w2 R4HT G- ROGO K-2 ‘
. €305 D=4 €503 H-4 CRIOY E-5 1402 Li-2 QY07 F-5 TR125  D-4 RI24 -4 RAOD (=2 RAGG (-2 K5O J=9 .
g6 Db - | €305 H-4 CRI04H 1°=h LAOY w1 Q308 F-4 RL26  Cd RI2Y%  E-5 RAD6 €1 ROGS G=3 R562  K-5
307 E-4 1 CH06 0 1-4 CRIO5 F=h L50%  J-2 QhoL (=2 CRL2T O Ceb RI26  E-4 P RGOT D=2 RAbe (-2 k569  C=5
08 E-4 CCHET T3 CRI06 F-b LS04 J-4 002 C-2 R219  A=2 R327  F-H RGOB D=2 - .| R44) . F-2 R550 C-5
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C803 C2 CR602 C3 Q601 Ci1 Q808 D2 ' RB08 D3 R615 D1 R621 D3 R603 E3

céM B2 CR603 B1 Q602 C3 R601 D1 R607 B1 R616 D2 R622 D2 . R631 E3

Ceo7 D2 CR604 B3 Q803 C1 R602 D2 R608 B2 R617 D2 R626 E2 R632 E2

Cc812 E2 CR608 D2 Q604 C3 R603 C2 RE09 B2 R618 E2 R627 E2 R633 E1

C613 B2 CRE09 D2 \

| B
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- Cbhtrol Setfings:
' Model 18014

DISPLAY - -
'POLARITY, both channels

VOLTS/CM, both channels
Vernier, both channels - -
Input coupling, both channels
POSITION, A « o » o # ® n e,

1. Control Settings:
 Model 1801A

DISPLAY - - -

WAVEFORM MEASURFMENT CONDITIONS:

'DC VOLTAGE MEASUREMENT CONDITIONS

center trace

0e5US/CM  042V/CM

'Fi‘gu'ré, 8-11. Multivibrator Meaéurement Conditions and Waveforms
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' REFERENCE DESIGNATIONS

s .
| C601-604,607,608,612-614
| CR60!-604,608,609 .
| L60",802
' P/O P

Q601-606

, R60I-611,615-622,626-633
P/ $302

" COPYRIGHT 1966 BY HEWLETT-PAGCKARD CO
1901A - MULTIVIBRATOR - 718

Section VIII
Figures 8-11 and 8-12
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- Figure 8-12. Multivibrator
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- 4, . | Component Identification - | o
” I | __for A3 in Figure 8-2 o R
'1” 'v/ I' ‘ "l’v . ! ‘ “J ' “ N + ' ' | | ‘Iv | "

REF | GRID GRID | REF | GRID | REF | GRID | REF | GRID \‘ / ‘ S (S
DESIG | LOC |DESIG | LOC [DESIG | LOC |DES!G | Lac |DESIG / LOG i NI Y
oy . / ' Vo AN
C708 D-1 CRT707 F-2 Qi3 C-2 R736: D-2 R750 c-1 o ’ )
C707 E-2 CR708 E.1 QT4 C-2 R731 :D-1 . |IR751 p-1 C
C708. E-2 CR710 C-1 QU5 B-1 R732 E-2 R756 C-1 S :
cT2 A-1 CR711 .2 Q716 . B-2. R733 E-2 R756 C4l ro , .
C713  A-2 CR712 A-1 R715 F-2 R734 E-2 ° | R757 C-1' y o
C714 A-2 CR713 A-1 R716 F-2 R735 " E=f, | R758  B.2 |
C718 A-1 L701 B-1 R717 F-2 R736 D-2 R759 A-2 by, f
. c7e  A-1 L702 A-2 ['R718 F-1 R738 D-1 R760 * B-1 A
. €720 B-1 Q705 F-1 R719  F-1 R740 DB-2 RI61 A-2 A EE
Cc721 B-2 Q108 F-1 R720 Wi R741 B-2 R762 ' A-2 FE y j
Cc724 A-2 Q107 D-2 R721 F-1 R744 D-2 R763 B-1 y | g !
CR701 F-2 M D-1 R722 F.2 R746  D-1 TP701 D-2 ' . .,
. "CR702 F-2 C709 D-2 o] R723  F-1 R746  D-2 TP702 D-1 ' ! ".‘
CR703 E-2 | QM0 D-1. " | R727 F-1' | R47 C-1 VRT01 B-2 v , ’ )
CR704 E-2 Q7’tl  D-2 R728 F-1 R748 (-2 VR702 B-2 N { . NEE .
CR705 F-2 QM2 C-2 R720 E-I R740 C-2 VR703 B-1 v , Cr,
CR708 E-2 ' " " ‘ i
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Mddel 1801A
' DISF’L’.‘A‘Y' n e e ": a’
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+v Vernier, both channelg. -
"Input coupling, both chilinels
POSITION, A™''s + « + « s »
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Section VIII
Figure 8-16
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Model 18014
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Figure 8-16. Plug and Jack Connections
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.-‘aé:cordlng to» the Errata below. Also check the iollowin,, table for yozr

/znd/or serjal number (8 digits) and make any listed change( s) in t.':e manuai :

...Mal'ﬁ Manual Changes Serial Preﬁx or Number Make Mamual Changes |

' ERRATA Page 5-,9, paragraphs 5-27c, 5-28d, 5 -29f,
B Cha/nge toread: -'= - = - for 0 (t50mv) vdc.
. Pagei-4, Paragraph 5-331,
o T omangeto read: 1.R448, '3, cm 3. C401.
N . 'Tabié 6-3, |
SRR L. {0105, 0109 0114 0205 020 C214: Change description to 0. 2- 1 5pF
IR CRIOI‘, CR201' Change to hp Part No. 5080-0467 'TQ2; CR: si (matched pair).
(Preferred replacement).
/ CRIOZ Delete hp Part No. ; change description to NSR (p/o CR101), |
" CR202: Delete hp Part No.; change descrlption to NSR (p/o CR201). T
Page 8-5, Figure 8-4, Schematic, SRR \
el / ‘R121: Change value to 100 ohms. . S
P Figure 8-18, A6, B
T cmoz CR703 Transpoee component identitication. ‘

. "CHANG/: 1. Table e-z, FUNAEER R |
S Al Change hp Part No. to 01801-’-63403'
T A ‘A2: Change hp Part No. to 01801-63404.
A A3: Change hp Part No. to 01801-66516. : |
/" ad: Change hp Part No. to 01801-86513. -
VAR - A5: Change hp Part No. to 01801-66515. . | o
/.. A6 Change hp Part No. to 01801-66514. ' | S
/. . Add: AT, hp Part No. 01801-89504. A: output heat sink | S
oA 0802, C503: Chas age to hp Part No. 0160-2259. R S
U Add 'C805, hp Part No. '0150-0050, C: fxd cer . 001.f 600 vwde.
A CA417: Change to hp Part No. 0160-2150; C: fxd mica 33 pF 5% 300 vdcw.
"~ C712: Change to hp Pait No. 0180-0374, - R
| . Q301, Q302, Q401, Q402; Change to'hp Part No. 1853-0028.  Q: si pnp.
Looes T Q307,°Q308, Q407, Q408: Change to hp Part No. 1854-0019.  ¢: si npn. o
T e .Q601, Q802, Q606: Change to hp Part No. 5080-0466, Q: si pnp 2N3640.
. 7. - & . ' R336, R337, R436, R437: Changetohp Part No, 0757-0435; R: fxd metflm 3920 ohrns 1% 1/2w.
o 'R346, R446: Change to hp Part No. 0757-0424, R: fxd metflm 1100 ohms 1% 1w.

_ _}A‘\. _ R 141: . Change to. hp Pnrt No. 0757-0003; R: fxd metf{lm 26.1 ohms 1% 1/2w.
o | R 47; Change ) hp Pert No.‘m57 0418 R 1xd metﬂm 392 ohms 1% 1/8/w

. Add: 01801223 ,qu He&t equallzer.
01801-61606; Change

connect _between ground and junctlon of wlre 4.0378) with wiper

v
¢

Supplement A for. o )
01801-90003




