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CERTIFICATIO N
Hewlett-Packdrd Company ccrtifies thdt tltis instrutterrt tnat its publislrcd
specifications .tt the time of shipment fron the factory. Hewlett-Packard
Company further certifies that its calibrdtion medsuremetlts ure trdceable to thc
United States National Bureau of Standards, to the extott allowed by the
Bureau's calibration facility, and to the calibrution facilities of other
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WARRANTY AND ASSISIANCE

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from the date of shipment, except that
in the case of certain components, if any, listed in Section I of this operating
manual, the warranty shall be for the specified period. Hewlett-Packard will, at
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MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

lf this product is sold as part of a Hewlett-Packard integrated instrument
system, the above warranty shall not be applicable, and this product shall be
covered only by the system warranty.

Service contracts or customer assistance agreements
Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard
Office. Addresses are provided at the back of this manual.
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Figure 1-1. Model 35754 Gain.Phase Meter.

Model 3575A

Table 1-1. Specifications.

PER FORMANCE RATING

Phas6 Accuracy (At Analog Outpur)*

Amplitude Accuracy (Al Analog Output)+'

'Conditions:
'l) Temperature Range 15o to 35o C.
2) Lowest applicable Voltage Range settings must be

3) Lowest applicable Frequency Range s€tting must be

4) Analog Output Voltage-10mV per degree with
> 2 Megohm load resistance.

5) Phase Stability and Accuracy is specified for a period
o{ 90 days;fter calibrarion.

**Conditionsl

1) T€mperature Range 150 to 35o c.
2) The accuracy of ratio (B/A) measurements is deter-

mined by the lowest input level and highest input
frequency. lf the two input signals are nol of the same
frequency, add I 0.5 dB to existing ratio tolerances.

3) Analog Output voltage = 10 mV per dB/dBV with
> 2 I\,4egohm load resistance.

4) Amplitude Stabi,ity and Accuracy is specified for a
period of 90 days after calibration.

Panel Meter Accuracy: t 3 counts (0.3 degrees, O.3dB/dBV)t

tl!4ust be added to Amplitude Accuracy and Phase Accuracy
specifications to obtain total error tolerances for panel
meter readings.

Input Shunl Capacilance: < 30 pF (Also see lnput lmpedance
listing in Table 1-2.)

t-0
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dBV (l V rms = 0 dBV). Input levels from 0.2 mV rms
(" 74 dBV) to 20 V rms (+ 26 dBV) can be measured with
0.1 dBV resolution in two voltage ralges. When bg B/A is
selected, thc panel rneter indicates the relatiye amplitude of
the two input signals in dB. The display range for relative
measurements is from - 100 dB to + 100 dB with 0.1 dB
resolution. Since the two input channels each contain ac/dc
corverters and are totally indgpendent, relatiye measure-
ments can be made between two signals that dilfer in
frequency.

1-7. The 3575A amplitude functions are particularly useful
fbr measuring gain, attenuation and other characteristics
where amplitude comparison is required. The I-og B/A
function eliminates the need for separate input and output
measurements and time conslming difference calculations.

1-8. Mlen Phase Dsplay is selected, the 35754 measures
the phase difference between two input signals. The phase
measurement range is from - 180 degrees to + 180 degrees
with 12 degees overrange and 0.1 degree display reso-
lution. Due to the wide dynalnic range of the instrumelt,
phase difference can be measured between two signals that
differ in amplitude by as much as 100 dB.

l-9. An accurate phase meter is of little value unless the
accuracy oan be maintained in the presence of troise and
distortion. Udike conventional phase meters, the 3575A
uses two phase detectors rather tian a single phase
detector. This, in conjunction with a highly effective error
correction scheme, greatly reduces the elfects of noise and
distortion on phase readings.

1-10. SPECtFICATT0NS.

l-11. Table l-1 is a complete list of the Model 35754
critical specifications that are controlled by tolerances.
Table l-2 contains general information that delcribes the
operatirg characteristics of the Model 3575A.

I-12. Any changes ill specifications due to manufacturing,
design, or traceahility to the U.S. National Bureau of
Standards are included in Table l-l in this manual_
Spscficatiols listed in this manual supersede all previous
specfications for the Model 3575A.

1.13.0PTr0NS.

1-1.1. There are presently three instrument and two acces-
sory options available for the Model 3575A. These options
are as follorvs:

I

M

1.1. D ESCRTPTT0 N.

1'1. The Hewlelt-Packard Model 1575A Gain-Phase Meter
is a versatile. wide-range ac voltage analyzer which affords
diect. convenicnt mcasurenent of amplitude and phasc
paranletcrs. Thc nrajur featurcs of the instrument includg
broadband fiequertcl response, wide dynamic range, digital
readout plus a unique detgction soheme which ensures
accurate phase measuremcnts in the prescnce of noisc artd
distortion. These standard leatures, along with a variety ol
options including dual panel meters, BCID output and
remote control. nrake ths -3575A a truly flexible instrurnent
that is well suited for bench or systems applications.

l-3. rhc broadbrnd liequency response of the Model
3575A extends frorl I Hz to l3 Nlllz in four overlapping
frecluencl' rartges- For JnaxiJnum operating corlvenience,
each range is designed to cover a wide band of frequencies
while range seleciability allows the user to optinrize
measuremenl accuracv ar:d scttling tinle over the entire
frequencl spe{l.unr.

l-4. The -1575A is equippcd with two independent input
clunnels. Each channel provides an lJodB dynamic range
which allorvs "hands ,rff" operatioii with a wide range of
input levels. In addition, each channel is equipped with a

20dB input attenurtor rvhich provides an extended oper-
ating capabiiit) ol 100 dB in two voltage rangcs. Input
sensitivity is fron 0.] mV rnrs b l V mls on the lower
range and I mV nrrs to 20 V rins on the higher range. The I
Megohm ( 30 pF input impedance of each channel permits
the use of l0:l divider probes which further extend the
]rl&rinum input level to ]00Vrms and the overall oper-
ating range to I 20 d B.

l-5. The i575A.ontains a buiit-in dc digital voltmeter
which providcs ! direcl indication ol amplitudc or phase on
a 3 l/2 digil (LLD) display. Lighted annunciators oo the
panel rlletcr indicatc dB V, dB or degrees dependinB on the
paranreter being rneasured. Thc pancl nrctcr displa) is deter-
nlincd b) thc iiont panel Displa) switch rvhich permits
selection oi AurplitLrde or Phase presentatiorl. For recording
purposcs. ar1 Analog Output (BhvC) connector is providcd
on the rear panel ol thc instrument. The Ana)og Output
supplies a dc voltage proporlional to the panel nteter
reading.

l-6. Wren Amplitude Display is selected, the panel Ineter
presentation is controlled by the ftont panel Amplitude
Func'!io11 switch which permits selection of three different
functiols. These tunctions are Log A, Log B and Log ts/A.
When Log A or Log B is selected, the panel meter indicates
the logarithrnic amplitude oI the respectiye input signal in

1-l



Section I Model 35 75A

* Field installable option kits are av6ilable.

** Options 002 and 003 are identical
except for assertion states of BCD
ourp(s (se€ Table 1-2).

Option Factory lnsralled*

Dual Panel Meters
Dual Panel Meters,

8CD Outputs and
Remote Control

Kit, Rack lvlount
Additio'ral Manual

Ofiion 001
Option 002
Optio'n 002,
003**

Option 908
Option 9'10

Table'l-2. General lnformation.

INPUTS

Fron! Panel lnputs: Female BNC connectors

lnput lmpedance: 1 [.4egohm (nominat) shunted ty < 30 pF

Rear Pan€l lnpuls: Holes are p,ovided on the rear panet for
installing BNC input connectors in ptace of rhe front panel
input connectors. When reaFpanel inputs are used, the shunt
capacitance increases to approximately 40 pF (not compat-
ible with 10:1 divider probes).

ANALOG OUTPUTS

Connecrors: Female BNC connectors, tabeted ANALOG OUT-
PUI 1 and ANALOG OUTPUI 2 are tocared on the rear
panel of the instrument. Analog Output 2 is used only in
instruments equipped with dual panet metsrs loptions OO1
and 002).

Resistanc€: 1 Kilohm {nominat)

Output Voltaq6:

Amplitude l!4easurements: 1O mVdc per dBldBV with
> 2 Megohm load resistance.

Phase Measurements: 10 mvdc per degree with > 2 M€gohm
load resistance.

RESPONSE TIME

Typical S6ttling Tim€: (rollowing a chanqe in

DISPLAY MODES

Amplitude or Phase {front panel DISPLAY switch)

AMPLITUDE MEASUREMENTS

Amplitudo F'rnctions: AdBV, BdBV, or B/A (front panel

AMPLITUDE FUNCTION switch)

Display Rango (AdBV, BdBV): -74.0dBV to +26.0d8V (in

two Voltage Ranges)

Display Rangs (B/Al: - 100.0dBto+ 100.0d8'

' Both input signals must be within the range of 0.2 mV rms
to 20 V rms.

Display Resolution: 0.1 dBV,0.'l dB

Amplitud€ Refer€nce (A dBV,BdBV): 1 Vrms=0dBV

R6f6ronce channel (B/A)i channel A'

' A neqative reading means that the signal applied to Channel
B is lower in amplitude than the signal applied to channel
A; a positive reading means that the signal applied to
Channel B is qreater in amplitude than the signal applied
to Channel A.

PHASE MEASUR EMENTS

Phas€ Measuremsnt Banger - 'l80 degrees to + 'l80 degrees with
'12 degrees overrange

Display Resolution: 0-l degr€€

Phss€ Referenco: A or -A (front PHASE REFERENCE

'1) Channel A is the reference channe,. A negative reading
means that B lags A;a positive reading means that B leads

'2) Wirh rhe Phase Reference set to "A, Channet A is
inverted and the phase reading is offset Lly 180 degrees.

Error lntroduced by Noise: < 2 degrees {nominal) for a I V
10 kHz sine wave and 1 MHz gaussian noise on one channel
with 30dB signal to noise ratio using the 100 Hz to I MHz
Frequency Range.

Error Introdrrc€d by Distortion:

Even Harmonics: Cancelled - No Error
Odd, ln+trase Harmonics: No Error

input parameters):

907.*
Seril.d

17 sec.

1.7 sec.

0.17 sec.

17 ms.

100%r
Se lad

95 0/o '
Seril6d

RANGES

Frequency Rang€: 1 Hz to i3lvlHz jn four ranges:

1 Hz'1 kHz

10 Hz - 100 kH2

100Hz-1MHz

1 kHz - 13 MHz

l H2 to
10 Hz to

100 Hz to
1 kHz to

30 sec.

3 sec.

0.3 sec.

30 ms.

20 sec.

2 sec-

0.2 sec.

20 ms.

kHz
00 kH2
MHz

3 MHz

Dynamic Range: 80 dB

Operating Range (Each Channel): 100 dBin two ranges:

0.2 mV rms to 2 V rms (, 74 dBV to + 6 dBV)
2 mV rms to 20 V rms (-54 dBV ro + 26dBV)

Odd, Out-of,Phase Harmonics: < 0.6 degrees (nominat
when total odd harmonic distortion is more than 40d
below the fundamental

Percent of final reading

1-2
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Table 1.2. General Information (Cont'd).

DIGITAL R EA DOUT

Reading Rate rlnrernal Sampling): 4 raadinqs per second

GENERAL

Display: -i : t r:: ,! ih frxed decimat indicator, po ariry sign
a.rd:---_.::r.:

Operating Ternperaiure Range

Storage Temperature .1Oo C 1

Power Requrrements I 15 V
440 H, a0 \'i ^-aximum

Net tle onr 13 : .1 bs
Shipp.|r , r,ir!i: :a bs

: 0o C to + 55o C, untess orher

o+75oC

or 230V i 10'\, 4aH2 b

In 3575A Option 003, 8CD Outpurs are H,qh True

8CD Outputs: Provide parallel trinarv.odecl data thst corre
sponds wiih the respecrive panel meter reading. Fo!rreen
lines for each panel merer ircl!de three 84 2I 8CD
coded disits, a singl€ lrne overange ('1") digit and a

sing le line poiariry indicaror.

Overload Outpurs: Three output llnes, AOL, BOL and
"overload", indicate overlo3d on A, overtoad on B and
overload on A OR B

Romote Contro Lines: Eighi input tines accept para
binary lnstructions for remote co trol of alt front

il obtain panel meter readi,rgs or BCD oulputs init
by the R€mote Measure command. tn the
mode the time is variable and is contro ed by
Frequency Ranqe setring:

functlons, raoses and sertLngs (excepr LINE ON/OFF)
lnterna storaq€ is not provided.

Conlrol lvlodesr Local or Remore (1 conlrot li.e)

Remote lUeasure: 1 conrrot tine'
' ln the Remole Control rnode, the panet meters mUst be

externally rriggered by apply ng a ground true momen
tary pulse (> 1 ors) to the Rernote Measure t,ne each
time E reading is reqLrired. The Remore f\4easure
command shou d nor be apptied for ai teast O 5 ms
following any change that affects rhe Droqrammed
state of ihe irrstrunrent

lsolation. R€more input.nd ourput lines are /1.)/ isotaled.

Trigger Mode: Delayed or Non Delaye.l (1 conrrot tine).
'The trigger mode determ nes the time required to

Delay Time (nominal)

OPIIONS

Dual Panel Merers (Oprion 0O1): The 3575A Option O0t is
eq! pp:d f,r!. du.i pane metersanddua anatog ourputs Ior
sim! tareo!s a..! r!de and phsse presenrarions.

Lefl.Ha.cr P:.. '!'eter tndrcates A dBV, B dBV or B/A as
deter-.-pd b! the A,np itude Funcrion switch seiting.

Righl Hard Pe". lrleler: lndicates B dBV or phase as deter
m red br ihe Ampt rude B/Phase swirch serrinq.

Dulr A.a oo Ourputs Re,rr panet 8NC connectors provi.l_-
dc ourprr vclrages rhat correspond wth rhe resOecrive
p.ner rr.1e. r!.€di.gs (a so see Anatoq Ouipur headino).

Dual Panel Meters, BCD Output and Remore Controt {Options
002, 003): The 3575A Options 002, and 003 are equipped
u/ith dLra p€.pi rn.lers and dual analog outputs ($me as
Optio. 001) p,!5 dual BCD outpuis and a complere remore
conrr ol caoabl tv

I

lHrtolkHz
l0 Hz ro 100 kHz

10O Hz ro 1 MHz

1 kHz ro 13 MHz 0 66 secords

ln the Non-Delayed mode, the rneasurement rime is
fixed at 600 ms regardlass ()1 the Frequency Range
serting-

Data Flags: + Data Flag and - Dara Flag (2 ourplr tines)'
'Provrde a "Data Readv" indication to the exrerna

controller. Flags are "set" by the Rernote [\4easur€
pulse and reset" a1 rhe erd of the d€lay lTriqqer
N4ode) cycle

Remote Loq c The 35754 Oplion 002 uses Low True TTL
logic lcr BCD outputs and remote controt tines. The
3575A Oprion 003 uses Hiqh True TTL toqic for BCD
Outpui! a.d Low True TTL logic for remore conrrol

"O' | +2.1Vto+5V I Openor*2.4Vto+5V
"1" | 0Vio+04V l Gnd.or.0.5Vro+0.4V

,z --r \/.r,\/il--r \
\ T li:; r / -
\ -*- /\

\.fir----'') T rl
| !:r !jl! ,n l

, i!
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Section I

l-15. For further information concerning these options.
refer to Table l-2 (General Infonration) or &ction Ill in
this manual or contact the nearest -hp- Sales and Seryice
Olfice.

1.16. ACCESSoRIES SUPPUED.

l-17. Table 1-3 is a list cif accessories supplied with the
Model 3575 A.

1.18. ACCESSOBIES AVAILABLE.

t-19. Table l-4 is a list of Hewlett-Packard accessories that
are available for use with the Model 3575A.

1.20. INSTHUMENT AND MANUAT IDENTIFICATION.

l-21. Hewlett-Packard uses a two-section serial number.
The first section Grefix) identifies a series of instruments.
The last section (suffix) identifies a particular instrument
within the series. If a letter is included with the serial
number, it identifies the country irl which the instrument
was manufactured. If the serial number of your instrument
is lower than the one on the title page of this manual, refer
to Append8 C for backdating information that will adapt
this manual to your insfument. A]l correspondence with
Hewlett-Packard should include the complete serial
number.

Model 3575A

Table 1-3. Accessories Supplied.

Descrlption Ouanrry | .hp- Part No.

Inrerrd,p Connei ror I I ea. | 1251.0086
(Opt.002,003)

ac(Pssory <.r I I ea. I 03575-Ba4l l
lncludes the followlng

PC B^.,d E.renoo, r22 pin) | I ed. | 5060 5980
PC Bo"rd L rrpnoer r12 pin, | 1 ea. | 5060-5988
PC Bo"rd F rrende, r l0 oinr I 1 ea. | 5060-598 /

Table 1-4. Accessories Available.

'hp- Mod€l D6!cription

10004A

456A
562Al6C

11048C
1 1094 B
11095A

5060-8739

Voltage Divider Probe (miniature)

AC Current Probe
Printer Cable

(for 50504 and 50558 Printers)
50 Ohm Feed-Thru Termination
75 Ohm Fe€d-Thru Termination
600 Ohm Feed'Thru Termination
Rack Mountinq Kit

t4



Model 35 75A

2,I. INTRODUCTION.

2-2, This section contairs informatioD alld instructions
na:cssary for installing, shipping and interfacing the Model
3575A Cain-Phase trleter. lncluded are initial inspection
procedures, power and grounding requirements, environ-
mental information, mounting instructiol1s, inslructions for
repackaging lor shipment and interfacing information for
Option 001 arld 00-l instlumcnts.

2.3. INITIAL INSPECTION.

24. This instrument was carefully inspected both nlechani
cally and electrically before shipnrent. It should be physi-

cally free of mars or scratchcs and in perfect electrical ordcr
upon receipt. To confirm this, the instrument should bc

inspocted for physical damage incurred i[ transit. lf the
instrurnent was damaged in transit, file a clairn with the
carrier. Check for supplied aocessorics (Table l'3) and test
the electricai pcrforrrrance of the instrument using the
performance check procedures outiined in Section V. lf
there is danage or deficicncy. sec the warranty oll the
inside title page of this manual.

2.5. POWER B EOUIREMENTS.

2-6. The ltlodel 3575A can be operated from any source of
ll5 or 230 volrs (1 l0%), 4t{ Hz to 440 Hz. Power
dissipatiol is 50 VA: nlaximum.

2-7. Power Cords.

2-8. Figure 2-l illustritcs thc standard power plug cotrfig-
urations that lrc used throughout lhe United Stxtc! xnd ili
orher countriqs. The -hp- part number shown directli, below
each plug drawing is tlie part numbcr foL a 3575A powel
cord equipped with thc propcr plug. ll the approprirte
power cord is not lncluded witlt the insttumcnt. notlfl thr'
nearcst Hcwlctt-PilckaLd olllcc and a replacemcnt cord will
be provided.

sEcTl0N il
INSTATLATION AND INTEBFACING

Section I

,.n: - 
125 V 64" 250 V 64'

ri -,] 
:ttr'7-1'':i-.,-,'',,a'.,..... I \,..,,..,+,,1, t ;j'i-".,,.," =r'..\8t20- 35 8r20-t369 8t20 16A9 8120-1348 8120-0698

rUL LISTEO FOR USE ]N THE UN ITEO SAATES OF AMERICA

2.9. GBO UNDING BEOUIREMENTS.

2-10. To protect operating personncl. the National Electri-
cal Manufacturer's Association (NEMA) recomrnends that
the instrumcnt panel and cabinet be grounded. The Nlodel
3575A is equipped with a three-conductor power cable

which, when plugged irto ar) appropriate rcccptacle,
glounds the instrunlent. Thc oliset pin on the power plug is

the ground connectior.

2,11. ENVIRONMENTAL BEOUIHEMENTS.

2'12. The Modcl 3575A is a low powcr. fully transistorized
instrunlent; thereforc. no special cooling arrrlgements arc

requiLed. The 3575A should not be operated where thc
ambient tempcraturc is below 0'c (32"F) or above 55'C
(13t" F) or where thc relative hurnidity exceeds 95%. The
instrumcnt should ttot be stored whcre the ambient
temperature is below '.10'C (-40" F) or above 75'C
( 1 6 7'F).

2.13. INSTALLATION.

2-14. Bench Mou nting.

2-15. The Model 3575A is shippcd wjth pllstic fecl and tilt
stand in plilce, ready for usc as a bcnch instrumellt. The
plastic leel a|e shaped so that the 3575A can be lnountcd
on top of anothcr Hewlett-Prckard instlumcnt.

2-16. Hack Mounting.

l'17. The Nlodel 3575A ca be tack rnounted usirtg the
Rack Mounting Kit ({p- 5060'8739) separately available
as an accessory. Installatioo instructions are included with
tllc kit. The rack mount for tlrc Model 3575A is an EIA
standard widtlr of l9 incires.

2.18- REPACKAGING FOR SHIPMENT.

2'19. The following paragraphs conlain a gcncral guide for
repackagiiS the instrument lbr shipment. Rcfer to Para-
graph 2'20 if the original contriner is to be used;2-21 ilit
is not. II you have any questions, contrct the nearest -hp-

Sales and Service Ofllce (See Appendix B for office
locations ).

NOTE
lI the instrunlcnt is to ba shipped tu Hawlett Packard fir
servir:e or repair, qttuch a tag to llrc i strunent lentif)'ing
the owner atll indicqti g the servirc or repoir to be

accomplished. lnclucle the nodel nuntber antl full serial
nurnber of tlrc i$tntmenL In any correspontlence, idefitify
the instrunrc t br nodel number arul full sarial truntber.Fisure 2-1. Power Cords.

2-1



Section ll

2-20. Place instrument in original container with appropri-
ate packing matcrial and seat well with strong tape or metal
bands. If original container is not ayailable, one can be
purchased from your nearest -hp' Sales and Service Office,

2-21. If original container is not to be used, proceed as
follows:

a, Wrap instrument in healy paper, or plastic before
placing in an inner conlainer.

b. Place packing material around all sides ofinstrument
and protect panel face with cardboard strips.

c. Place instrument and inner container in a heavy
calton or wooden box and seal with strong tape or metal
bands.

d. Mark shipping container "DELICATE INSTRU-
MENT", FRAGILE'" EtC.

2.22. INTERFACING (Options 002,003 only).

NOTF:

The 3575A Options 002 and 003 are identicol except that
Option 003 instruments use high-true logic for the BCD
outputs. ln qll other respects, the following ittforrnation for
Option 002 instruments also applies to Option 003 instru-
ments.

2-23. The 3575A Option 002 supplies BCD outputs that
correspond with the panet meter readings and is equipped
for remote control of all front panel functions, ranges and

settings (except LINE ON/OFF). The remote input and
output lines are available at the rear panel Interface
connector, A19Jl.

2-24. Fig)te 3-9 (Section III) illustrates the 3575A Option
002 Interface connector as viewed from the rear of the
instrument. The connector drawing and the table within the
figure provides complete input/output and control infor-
mation. A 50-pin mating connector (-hp- l25l-0086*)and
a 46{onductor cable are required to connect all input and
output lines, cicuit Sround and + 5 Vdc to an external
controller or I/O card.

2-25. Computer lnte acing,

2-26. For interfacing the Model 3575A Option 002 to an
-hp- computer, it will be necessary to utilize the informa'
tion in this Inanual to develop I/O circuitry and software
that n)eets individual system requirel]lents. For more

Model 3575A

detailed information concerning the 3575A Option 002,
refer to Paragraph 3-71.

2-27. Printer I nterfacing.+*

2-28. The 3575A Option 002 can be connected directly to
an -hp- printer (Model 50508 or 5055A) using the -hp-
562A-l6C printer cable. The 3575A BCD output and data
flag connections are compatible with the 562A-l6C cable
and modifications to the printer or pdnter cable are not
required. The printer, however, must be set or wired to
accept ground-trus BCD inputs ard an external ground Iead
must be connected between the printer chassis and the
35754 chassis. In addition, there are two minor modifi-
cations that should be performed on the 3575A:

a. The l-ocal/Remote control line (J1 pin 50) is

automatically grounded when the 562A-l6C printer cable is
connected. Grounding the Local/Remote line enables the
timing circuits in the 35754 but also disables the front
panel controls and enables the remote control lines. Besides
being inaccessible with the pdnter cable connected, the
remote control lines (Jl pins 9 through 12,34 through 37)
are connected to the BCD input lines that control unused
printer columns, 5 and 6. If remote contol operation is

desired, it will be necessary to fabdcate an adapter that will
isolate the unused printer-input lines and permit external
connections to the 3575A control lines. If front panel
operation is desired, connect thejumper wire on the 3575A
lnterface Assembly (4168) between points I and 3 (see

Paragraph 3-86).

b. When using a printer it is necessary to supply a

Remote Measure command to the 3575A to initiate the
measurement cycle. When the printer cable is connected to
the 3575A, the Remote Measure line (Jl pin 2l) is not
accessible. For this reason, a test point labeled "TRIG-
CER" is provided on the Intedace Assembly, 4168. The
'lrigger" test point is connected directly to the Remote
Measure line. For convenience, install a female BNC
connector (-hp- 1250-0083) in one of the holes provided on
the rear panel (Item 13, Figure 3-2) and connect a short
piece of wire between the BNC connector and the 'higger"
test point on Al68. Apply the Remote Measure command
to the BNC connector.(Also see Paragraph 3-80)

NOTE
The 562A-16C pinter cable does not prot ide a solid
ground connection bet\t)een the printer and the 3575A. For
this reason, it is necessary to connect an extemal ground
lead (short piece of copp* braid) between the pinter
chassis and the 35754 chassis.

2-29. For further information concerning the use of a
printer with the 35754 Option 002, refer to Paragraph
3-87 .

* Cinch No.57 3050G375
** For Option 003 instruments, the printer must be set or wired to accept high-true BCD inpuls.
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SECTI

PERATING !

3.1. INTBOD UCTIO N.

l-2. This section contains completc operating instructions
for the Nlodel .1575A Gain"Phase Meter. Included is a
description of controls. general operating information, a

basic operatins procedure ard information concerning
Optior) 001 thrrrueh ()Oi instrunreDts.

3.3. CONTRO LS ANO INDICATORS.

-3-,1. Figurcs -i- I lnd -l'l illuslrate and describe the Iunction
of all front and rear panei controls, connectors and
indicators. The dey:ription ()f eacir item is keyed to the
drawing within the figure.

3.5. GENEBAL OPERATING INFORMATION.

3-6. lnput Connections.

3-7. The input si8nals can be applied to the 3575A through
twisted pairs, shielded cables equipped with BNC connec-
tors (-hp- l050iA ('ablc Asscmbly ), or 10:l divider probes
(hp- 1000.1A Voltagc Divider Probe). Test leads should be
kept as short as possiblc to n)ininize extraneous pickup
and/or loss due to cable capacitancc. When using l0:l
divider prr.)bes. it is first .ecesMrv to compeuate the
probes as outlined in Paragraph 3-62.

3'8. G rou nding and Termination.

3"9. ln the design of the 3575A, extra care has been talen
to control internal gound currents that could degrade the
accuracy of anplitude and phase readilgs. Due to it's wide
dynamic range and high sensitivity, however, the 3575A
can be affocted by external ground currents or "ground
loops" that are caused by poor grounding or incorrect
tennination. This nrcans that when usirg the.l575A,
particularly at low levels and low frequencies. the operator
must be extremely "ground conscious ' if accurate. repeat-
able readings are to be obtained.

3-10. There are basically two types of ground loops that
can cause measurernent errors in the 3575A. The flrst type,
commonly knorvn as a powcr-line ground loop, is encoun-
tered at frequencies trelow the power,line frequency or at

Section UI
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integral multiples of the poweriine frequency where either
or both input signals are below 50mV. Il1e power-line
ground loop is caused by extraneous curents that ci0ulate
between the signal source and the 3575A by way of
power-line ground. The other type of ground loop is

introduced by the signal source and is generally encoun'
tered at frequencies below I MIJZ where the signal 3pptied
to one channel is greater than I V nns and the signal
applied to the other channel is less than l0 mV rms. These
two types of ground loops are illustrated in Figures 3--l and
-l-4 and arc discussed in the following paragraphs.

311. Power'Line Ground Loop. Figure 3-3A shows the
hput arrangement for a simple grounded measurement. Ein
represents the source being measured along with any noise
associated with it and is generally called the "nornal"mode
source". Rs represents the source resistance and the
resistance of the high leadl Rg represents the resistance of
the ground lead. Current from Ein (normal-mode current)
flows tluough Rs, Z; ald Rg and the instrument responds

to the drop across 21. As long as the grounds on both sides

of Rg are identical, extraneous currents cannot ciculate
between the source ground and the instrument ggound. If.
howevcr. the grounds are differcnt due to voltage drops in
the ground lead or currents induced into it. a new source is

developed and the measurement appears as shown in Figure
3-38. The new source, Ecm (the dilference between
grounds) is called the "common-mode source" be.cause it is

'comflron to both the high and ground iines. Common'mode
current can flow through Rg or through fu and 21. Since
Zl is usually much larger than Rs and since they are both in
parallcl with Rg, most of the voltage across Rg will appear
acrr.rss Z1 causing an error in the amplitude or phase
reading.

3-12. To mininTe power-line ground loops. the following
guidelines rhould be observed:

a. Keep input leads as short as possible.

b. Provide good ground connections to minimizc the
resistance of Rg.

c. Connect the sigrul source and the 3575A to the same
power bus.

d. lf a removable ground strap is provided on the signal
source, float thc source to brcak thc comnlonrnode current
p3th.

0
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Section lIl Model 3575 A

STANDARD MOD EL

OPTION 001-003

Figure 3-1. Front Panel Description.

o
o
o
o
o

Pancl Meter (Standard l!4odel 35754): lndicates ampli-
tude or phase d€pendinq on position of DISPLAY switch
(See Paragraphs 3-30 through 3-33).

Left'Hand Panel Meter (Options 00'l-003): lndicates
amptitude only and is controlled by the AMPLITUDE
FUNCTION switch (See Paragraphs 3-32, 3-65 through
3-68).

Rlght-Hand Panel l!4eter (Options 001 003 only): lndi-
cates B dBV or phase depending on position oI AMPLI-
TUDE B/PHASE *vitch (See Paragraphs 3-33, 3'68 and
3-69).

LINE Switch: Applies line voltage to the instrument
when set to the ON position.

DISPLAY Switch (Standard Model 3575A): Selects
AMPLITUDE or PHASE presentation.

Al\4PLITUDE B/PHASE Switch (Options 001-003: Se-
lects ANIPLITUDE B (B dBV) or PHASE presentarion for
the Righl'Hand Panel N4eter.

Channel A Voltage Range Swirch: Selects the input range
for channel A (See Paragraphs 3-24 through 3-26).

FREOUENCY FIANGE Switch: Selects any of four
overlapping frequency ranges. The upper limit within each
range appliEs to phase only. The lower limit applies to
both amplitude and phase (See Para 3"27 through 3'29).

o
@

AIVIPLITUDE FUNCTION Switch (Standard Model
35754): Controls the meter presentation when the DIS'
PLAY switch is in the AMPLITUDE position. The
A|PLITUDE FUNCTION switch selects any oI three
functions: Log A (AdBV), Log B {BdBV} or Log B/A
(dBl.

AIVIPLITUDE FUNCTION Switch (Options
001-403): Controls rhe Left-Hand Panel [,4eter presenta-
tion. As in the Standard Model 3575A, selects Log A
{A dBV}. Los B (B dBV) or Los B/A (dB).

PHASE REFERENCE Switch: controls the phase o{ the
reference channel, Channel A. Wirh the PHASE REFER-
ENCE switch set to the A position. the phase rarding is

direct. With the switch set to the - A position. the channel
A signal is inverted and the phase reading is olIset by 180
degrees (See Paragraphs 3-34 through 3-36).

Channel B Voltage Range Switch: Selects the inpul range
for channel B (See Paragraphs 3-24 through 3-26).

Channel A lnput Connector: Fernale BNC connector
accepts 0.2 mV rms to 20 V rms, 1 Hz to 13 MHz input
signal for channel A. lnput impedance is 'l l,4egohm
(nominal) 30 pF (See Paragraphs 3€ and 3-7).

Channel B lnput Connector: Femle BNC conncctor
accepts o.2 mvrms to 20 vrms, I Hz to 13 MHz input
signal for channel B. lnput impedance is 1 l!4egohm
(nominal) 30 pF (see Paragraphs 3-6 and 3-71.

3-2
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@

lnterface Connector, A'19J1 (Oprions 002, 003
only): Accepts low-true binary inputs lor remote control
of all front panel functions, ranges and settings. Supplies
8-4-2-1 BCD{oded outputs for the two panel meters (See

Paragraphs 3'71 through 3'74).

Holes: Provided for installingr€r p6nel input connectors
in place of the front panel connectors.

Ground Terminal: Connected to circuit ground and ouler
chassis ground. Terminal permits connection to chassis o,
signal source or to other external ground to help minimize
ground loops {See Paragraph 3-17).

ANALOG OUIPUT 2 (Oprions 001-003 only): Supplies
dc voltage (10 mV/dBV or 10 mv/deg.) that corresponds

Figure 3-2. Rear Panel Oescription,

with the Righr-Hand Pan"l Meter reading (See Paragraphs
3-37 through 3-40).

ANALOG OUTPUT 1 (Standard N4odel 35754): Supplies
dc voltage (10 mV/dB or 10 mv/deqree) that corresponds
with the panel meter reading. (See Paragraphs 3-37 and
338).

ANALOG OUTPUT 1 (Options 0O1-{03): Supplies dc
voltage (10mV/dB) that corresponds with Left-Hand
Panel Meter reading (See Paragraphs 3-37 through 3-40).

Power lnpur N4odu,e (A'l8l: Accepts power cord supplied
\,!ith the instrument. Contains line fuse and 1 15 V/230 V
selector switch (See Figure 3-5).

R.
HIGH SOURCE

R ES LSTAN CE

GROUNDED
I\4EASURING INSTRUIVENT

GROUNDED
MEASURING lNSTRUIVENT

R9

GROUND LEAD
RESiSTANCE

L

c0rv Nl0N
IVOOE

SOURCE

B

IN STRU IV EN T
GROUND

A

HrGHI

I

Figure 3-3. Power-Line Ground Loop.
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3-13. Source-induced Ground Loop. Figure 3-4 i.llustrates
a ground loop that is introduced by tllc signal source. [n
Figurc 3-1, the signal applicd to channel A is I V nns and
the siSnal applied to channel B is 0.1 mV rlns. As illustrated
h the figure, part of thc currcnt from the 2 V source
returns through the ground lead of the 0.2 mV source
producing a voltage drop across the ground lead resistance,
Rg. As in the power-line ground loop, the source resistance,
Rs and the ground lcad resistance Rg are in parallel with
Zb. Due to thc 50 olun terminatior place directly across
Zb. howeycr. less than half of the voltage dropped across
Rg is present across Zb. Although this voltage is very small,
it is largc crlough to affeot thc amplitude and/or phase of
the 0.1 rnV signal.

-l-14. Note that r)rost (,f the currert from the 2 V source is
flowing through the 50 ohm tennination of the channel A
input and depending on the rcsistance betwcen the A and B
input conl lons, a good portion of the current is returning
through thc chanuel B ground lcad. lf the 50 ohm
ternrination was placcd directly across the output of the
2 V source, howevcr, very little current would flow in the
ground leads. Lowering the current in the ground leads
rc,lu;c: tlrc tlrop rcross \ :rnrJ thercbl rninirDi/cs llre
c()rrtlnon- lodc voltage and llre resullinS cIlor.

l-15. Fortunately, this type of ground loop is predomirate
at low lrequencies (below I MHz) where it is possible to
tenrinate at the signal source rather than at the input of
the nreasuring instrunrent. At high frequencies where it is

nocessrry to terminate at the end of the transmission line,
the error is normally insignificant asir.lngas shielded cables
or twisted pairs are used for the input connections.

3-16. To midmize ground ourrents introduced by the
signal source. observe the following quidelines:

a. At frequencies below I MHz, place the termination
for the high-level signal directly across the output of the
highJevel signal source.

l) At frequencies above I MHz. tenninate at the
3575 A input.

b. lf ternination for the low-level signal is required,
place the termination at the input of the 3575A.

c. Provide good ground connections by using strielded
cables equipped with BNC connectors. If shielded cables are
not aYailable, use twisted leads.

d. Keep rnput cables and leads as short as possible.

3-17. Checking For Ground Loops. To check for prwer-
linc ground loops. proceed as follorvs:

a. Apply a 0.1 mV to 50 nrv rms. I [Iz to 60 Hz (or
other powcr-line frequency) signal to either or both of the
3575 A inputs.

34
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Figure 34. Source-lnduced Ground Loop.

b. Set thc 3575A to rneasure the amplitude ol the
applied signal and note the panel meter reading.

c. Connect a short piecc of copper braid bctween rhe
conunon terminal of the sigrul source and the 3575A input
common (on one of the BNC input connectors).

d. A.uow time for the instrument to stabilize and acain
note the panel meter reading.

e. If connecting the copper braid has produced a

significant change (t 0.5 dB) in the reading, a ground loop
is present and corrective action (Paragraph 3-12) shouid be
tatr en.

NOTII
A gnrund tenllinol (ltent 11, Fipra 3-2)is proyidetl ort tltt'
J57-5A rear pancl to parnit axtanwl gruualing. In tast,s
wlrcrc grourtd knps arc LritiLal attd dilliL\tlt Io cr tol, it i\
sotltatinrcs bctteficial to qD|tc('t q sht)rt piecc ol cLtytptr
braid ltetwcc'rt tltis grolutd tcrttitul akl tltc cltossis o.l tltc
signol sourcc. 1"0(tur.t' tests ltoya in.licotctl, ho\r'crcr, tltat
tllc lc gtlt and positio ing ol tlrc u)ppcr braid L'an hc
rritical. Bj,,ri rttittg tltis lc.-lutitluc itt ,t tttoyrrttttittt
appli('dtio , exparifirc t ttitlt vorioLts gruutul poi ts, lcaLl
latlgths arul l€sd pt,sitio s to cstoblislt a gnwncliug rttctltLtl
llwt e surcs ouuratc, repcatahl( rcaLlittgs in .t'ut porticular
sitLtatiolt-

3-18. To check for source induced ground loops. proceed
as follows:

a. Apply a I V to l0 Vnus. l0 Hz to l0 kllz sigrul to
one channcl and u 0.1 mV to l0 nlv nns sienal to the other
cha nnel

b. Set the -1575A to rneasurc tlle xmplitudc of the lorv
level signal and llotc ths panel meter reading.

c. Disconnect the higl) levcl signal lrorrr lllc 3575A.

50n
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2V

M ODE
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MOOE
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d. A.llow time for thc instrumert to stabil2e and again
note the low level anrplitude reading.

e. If disconnecting the high level signal ltas produced a

significant change (1 0.5 dB) in the bw level reading, a
ground loop is present and corrective action (Paragraph

3-l(r) should bc taken.

3-19. lnpul Constrainls.

3-10. The E0dB dynamic range of the 3575A provides
wide freedonr lion) input constraints. In rnauy cases. it will
be possible to nral(c all the necessary mcasurcments without
changing voltage ranges. It is irnportant. howcver. to
obscrve the nr&\irnunr input levcls (l V rrns or l0 V rms)
indjcated b! lhe Voltage Range settirlg. Exceedilg tliese
input levels rvill causc the display to blank. thc overload
indicator (AOL or 861) to illullliDatc alld car datnage thc
instrurllcnt if the applied voltage is greater than l5 V rms or
50 V dc.

3-21. DC lsolation.

3-::. Thc -1575.\ inputs are cquippcd with coupling
capacitors to pr()\'ide dc isolation. The maxinunr dc voltage
that ca be :afeLy applied Lo the inputs is i 50 Vdc.
Excceding lhis lirnit can cause breakdown of the input
capacitors rL'sulting in ddnragc to the ilput arnplifier
circuitr!.

3-1.1. fhc -i575-{ ca not be operated in a floating con-
ditioo. All IupLrt ard Output conrmons are connected
dire.tl) to outer chassis (iiame) gound which connects to
earth ground rluough the offset pin on the powcr cord
connector.

3-24. Voltaqe Banges.

3-15. E3ch input channel is equipped with a range switch
which pennits selzution of two overlapping voltage ranges.

lnput voltage Iirnits rvithin each ralge are as follows:

0.1 rnv rrns (- 74 dBV) to I V mrs (+ 6 dBV)
I mV rnrs t 5.1 dBV) to l0 V nns (+ 26 dIJV)

3-26. As long as the applied sigul is within the lirnits ol
both ranges (2 mV to I V), either range settiirg can be used.

Changing the voltage range settilB does not alfect the
display resolution- For optimum accuracy. however. it is

recomnrended that the 0.: nrV to I V ran8e by used at all
tirnes uniess the applied sigoai is greater than I V rms. The
reason ior this is that on the I mV 1o l0 V ralgc the input
signal is divided by the l0 dB inpul atteirullor. Any noise

tlut is gcnerxted withir the 15754. however. is not
attenuated and the sigrul to noisc ratio is decrcased.
Decreasing thc sigml lo noise ratio rnakes thc instrunrertl
nrorc suseptable to noise which can affect tl)e accuracy of
amplitudc and phase rcadings. It should bc noted that the
Phase Accuracy spocificrtions (Tabie l-l) are nret only'
when the lowest applicable voltage range scttings arc Llsed.
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3-27. Frequency Ranges.

-l-18. The broadband frequencl response of the -]575A
extcnds from l tlz to 13 MHz in four overlapping ranges.
frequency limjts within each range are as foUows:

lHztolkHz
I 0 Hz to 100 kHz
100 tlz to I Nltlz
I kHz to 13 IlHz

3-29. The FRIQUENCY RANGE setting determines thc
amount ol filtering that is used throughout thc iustruntent.
The filtering, in turn, controls the frequency response and
overall settling time (See Tablc 3-l). The frequcncy ranges

are designed such that the lower limit ol each range applies
to both amplitude and phase and the upper lirnit applics
or y to phase. For exarrplc, it is possible to use the 1 FL to
I kHz rangc for al anplitutlc mcasurcments witllirl the
liequency range of I Hz to l3 NlfL. For most arnplitudc
measuremcnts, however, it is best to use one of the upper
rarlges k) minimize settlin8 tiine. The main thing to
remember when making amplitudo n)easurenlents is that
the frequency of the input signal(s) must be above the
lower limit of the selected frequency range. Vhen mea-
s.rring phase. it is necessary to observe both the upper and
Iower limits of each freque|cy range. The Lrppcr linlits.
which apply to phase only. are dctennined by noise filters
which control the high frequency cutoff characteristics of
the phase detector circuits. For optimurn phase accuracy. it
is nocessary to use the frequency range that provides the
greatest noise immunity ar./ the required bandpass. This
means that the 1r)i1'.,J1 range Lhat covers the frequency of
the input signals must be used. It should be Doted that the
Phase Accuracy specifications (Table 1-l) are rnet only on
the Iowest applicable frequency range.

Table 3-1. Typical Settling Time.
(Iollowinq a change in input parameters)

100%*
settled

95%*
Settl€d

90%"
Setrled

1 Hz'1 kHz
10 Hz-lO0 kHz

100 Hz 'l MHz
l kHz . l3 MHz

30 sec.
3 sec.
0.3 sec.

30 ms

20 sec.
2 sec
0.2 sec.

20 ms

17 sec.

0.1 7 sec.
17 ms.

- Percent of finrl reading.

3-30. Meter lndication.

.l-31. nre -1575A panel nleter indicates direotly in dB or
dBV for anlplitude nreasurenrents and in degrees for phase

rleasurenler)ls. The iront panei DISPLAY stvitch penlits
sclcctiorl of cithcr ANIPLITUt)E or PHASE prcscltatiorr.

3-32. Amplitude Presentation. With thc DISI'LAY sritch
ir, tlre L\IPLlltLrl p,,.ili,,I. IIrc rr.lcr l,re,er,rJIr'.. r'
deternrined hy lhe ANIPLITtiDI: FtINCTIO\ control
sctting. -llle tlrr.e irnplitude iilllctio s :rrc: Log A. Log B

Li
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and Log B/4. When A or B is selected, the panel meter
irdicates the anlplitude of the correspotding inpul signal in
dBV (l Vrrns=0dBV). The overall mcasurement range for
the Log A and [.og ts an]piitude lunctions is from - 74 dBV
(0.1 nrV rns) to + 16 dBV (J0 V nns) providing a total of
100 dB in two voltage ranges. The 3575A alnplitude
readings are displayed with 0.1 dBV resolution over the
cntire Ineasurenrent range. \\4ren ll/A is selected, the 3575A
nleasures the relative amplitude of (differcnce bctwecll) the
two ilput sigrlals in dB. The disptav range for relative
rneasurerrents is from - 100 dB to + 100 dB with 0.1 dB
resoiutior. Relative arnplitude readings are displayed with
respe[t lo clunnel A which is the rcference channel. A
ncgative reading indicates that the signal applied to charnel
B is /orler in amplitude tlun the signal applied to channel
A. A positive reading indicates that the signal applied to
channel B is greater i\ amplitude than the sigral applied to
channel A.

333. Phase Presentation. With the DISPLAY switch in the
PHASE position, the panel rneter indicates the phase

difference between the two input signals in degrees. The
display range for phase measurenents is from - 192 degrees
to + l9l degrees with 0.1 degree resolution. The r 192
degree limits provide a t ll degree oyerrange capability
which eliminates alnbiguous readings in the t 180 degree
region.

3-34. Phase Reference. The 3575A phase readings are
dirylayol with respect to channel A which is the rclerence
r:hannel. A negative pluse reading indicates that ts lagsAi
x positive phase reading means lhat B leads A.

3'35. With the PHASE REFERENCII switch in the + A
position. the panel meter indicates the actual phase
difference between the two input signals. With the PIIASE
REFERENCE switch in the - A position, channel A is

inverted and the phase reading is offset by 180 degrees. For
example, with a phase difference of +60 degrees (B leads
A) apptied to the inputs and the PHASE REFtr,RllNCli
switch set to the + A position. thc pancl metcr will indicate
+60 degrees. lf the PHASE REFERENCE switch is

changed to the - A position. ohannel A will be inverted and
the panel rneter will indicate - 120 degrees.

3-36. Uccause of thc 1 ll degree overrange capability, thc
3575A never gives alnbiguous phase readings. This means
lhat it is not necessary to change the phase reference for
measurements in the t 180 degree rggion. fhe ability to
charge the phase refercnce is strictly a convenience fcaturc
rvhich is uscful for some measurernent applications. One
exarnple of this is where it is neccssary to make a

continuous phase vs. lrequency plot over 360 degrees of
range. Consider the case where two signals are initirlly in
phase and as lrequency is varied 1he phasc diffcrence
increases in a positive direction. With the ph-ase reference
set to + A, the plot starts out at 0 degrees and increases
with frcquency until the phase difference reaches approxi-
mately + 192 degrees. At this time, the 35754 reading
automatically jurnps to " 168 degrccs and again goes more
positivc with frcquency. 'fhe result is a discontinuous plot.

-l-6
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By initialy setting the phase reference to - A, howcyer, a

continuous plot could be obtained. The plot would start
out at - 180 dcgrees and continue in a positiye di.rection
through + 192 degrees extending the continuous range by
180 degrees.

3-37. Analog 0utputs.

3-38. Two BNC connectors, labelcd ANALOC OUTPUT I
and ANALOG OUTPUT 2, are located on the rear panel of
the instrument. On the standard Model 3575A, ANALOG
OUTPUT 2 is not used. The remaining connector, ANA-
LOG OUTPUT 1, is connected through a I kilotun resistor
to the aDalog (dc) voltage applied to the panel nleter. Since
this voltage is not affected by errors within the panel meter.
it is more accurate than the panel meter reading. For tliis
reason, the amplitude and phase accuracy specificatiorls
listed in Table 1-l apply to the analog output and do nor
rcflect the :t 3 count panel meter tolerance. The arulog
output voltage is delined in the accuracy specifications as
l0 InV per degree for phase measuremelrts and l0 mV per
dB/dBV lor amplitude measurements (with >2 Nlegohnl
load resistance). In the Amplitude Display mode, the aiulog
output voltage ranges from " I Vdc ( 100 dB) to + I Vdc
(+ 100 dB). ln the Phase Display mode the voltagc ranges
from - l.9l Vdc (- 192 degrees) to r l.9l Vdc (+ l9l
dcgrees). The analog output resistance is I Kilohrn and
short-circuit protection is provided. To obtain an output of
l0mV per degree or l0mV per dB/dBV, the load
resistance connected to the analog output must be
2 Megohrn or greater. Additional loading will not damage
the i|strunent or degrade the linearity but it will reduce
the output voltage by an amount proportional to tlte load
resistance.

3-39. Dual Analog Outputs (Options 001 through 003).

-l-.10. For instruntents equipped with dual panel nreters.
ANALOC OUTPUT I is connected to ihc left,hand (facinc
the lront panel) panel meter (allrflitude) and ANALOG
OUTI'LJT I is connected to thc righrhand panel meter
(plt.rse). The anaiog output nrltagcs correspond with rhe
respeclive panel nleler readings and can be used fnr
sirnL taneous amplitudc and phase plotting. For further
infbr rution conccrning Options 001 00-1. refer to Para-
graph 3-6,1.

3,41. BASIC OPEBATING PROCEDUHE.

3-42. lnstrument Turn 0n.

a. Rcfer to Figure 3-5 and perform the following:

l) Remove the fuse and set the line selector switch
to correspond with thc line voltage to be used (l15 V or
230 V).

2) Replace the fuse using a 0.64, 250 V slo-blo for
l15 V operation or a 0.3A, 250 V slo-blo for 230V
operation.
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3575A, the instrument will rcspond to extraneous pickup
and residual noise. For this rcason, the displa) ma)' not
stabiiize until inputs are applied.

3-43. Am plitude Measurements.

?44. Log A and Log B Measurements. The single channel
anplitude lunctions A or IJ. permit direct nleasureinent of
either input level in dBV. These readings can be converted
to ac volts using the graph shown in Figurc 3-(r. To measure
the level applied to either input channel. proceed as

follows:

a. Set the DISPLAY switch to the AMPLITUDE posi-

tion.

b. Set the {\{PLITUDE FUNCTION switch to A or
depending on rvhich input is to be measured.

c. Set the Voltage Rangc and FITEQUEN'CY RANGE
switcher to appropriate settings as outlined iu Paragraphs
.l-2zl and -1-17.

1.

2_

3.

5.

POWE R CORD RECEPTACLE (A18P1}

FUSE COMPA RTMENT COVE B

]]5 V1230 V SELECTOR SWITCH (A18S1)

F USE PU LLE R

LINE FUSE (A18F1), 0.6A,250V SLOBLO
OPERATION)
0,3 A, 25O V SLO-BLO
OPE RAIION )

(11sV

(230 V

a. DISCONNECT POWER CORD AND SLIDE THE COVER
TO THE LEFT TO GA1N ACCESS TO THE FUSE COM
PARTMENT,

b, RE[,4OVE THE LINE FUSE BY PULLING OUTWARD
ON THE FUSE PULLER,

c. WITH THE FUSE PULLEB POSITIONEO AS SHOWN.
SET THE 1]5V/230V SELECTOR SWITCH TO THE
POSITION THAT CORRESPONDS WITH THE LIN E VOLT.
AGE TO BE USE D.

d, REPLACE THE LINE FUSE USING A 0.6A, 25OV
SLO.BLO FOR 115V OPERATTON OR A 0.3A, 25OV
SLO.BLO FOR 23O V OPERATION

Figure 3-5. Power lnput l\4odule A. B and C.

b. Connect the detachable ac power cord to the rear
panel power receptacle ard to the power source (l l5 Vor
230 V, 48 HZ to 44O Hz).

c. Set the LINE switch to the ON position. The panel
meter display w l illuminate. With no inputs applied to the

Apply sigral to the appropriatc input channel

A]low tirne tbr the readinS to stabilirc.

f. Observe the alnplitude reading in dBV.

g. II desired, convert the d BV read,ng to rnrs volts using
the graph shown in Figurc -l-6.

3-45. Relative Measurements (Log B/A). In the B/A ampl-
tude function. the 3575A measures the relativc amplitude
of the two input signals in dB. Tlris iunction is particularly
useful for measuring gain. attenuatiorl nnl frecluency
response. The use oI siinultaneous conrparisor) elinri|ates
the need for separate input and output measurcmcnts and
provides relative readings thrt are independent of source
variatioIls.

3-46. Because the two input channels are totally indcpen-
dent. relativc nlcasurcrrents can be madc between two
signals that dilier in tiequcrtcy. It should be noted,
however, that both input iiequencies rnust be dlr.n (, the
lower limit of the selected frequency rarge (see Paragraph

3-.17. For relative measurements using thc B/A function.
proceed as lirllows:

a. Se1 the DISPI.AY switcli to tl're ANIPLITUDE posi-

tion.

b. Set the A,\IPLITUDE f UNCI ION switch to B,/.\.

c. Set the Voltage Ilarrge and FREQUENCY RANCE
switches as outlined in Paragraphs -l-:.1. -l-17 anLl -1J6.

d.

l-'1
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d. Remembering tnat channel A is tile reference
channel, connect the signals to be mea$.rred to the 3575A
Input colnectors.

e. Allow time for the reading to stabilize.

f. Observe the relative amplitude reading in dB. A
negatiye reading indicates that B is lower than A;a positive
reading means that B is geater than A.

g. When making relative measurements ensrre that the
input levels are within the limits of the voltage range
settings being used.

3-48. Phase Measrements

349. With the DISPLAY switch in the PHASE position,
the 35754 measures the phase difference between the two
input signals in degrees. To measure phase, proceed as
follows:

a. Set the DISPLAY switch to the PHASE position.

b. Set the PHASE REFERENCE switch to + A or as
outlined in Paragraph 3-34.

c. Set the Voltage Range and FREQUENCY RANGE
switches as outlined inPangrapts 3-24 and 3.27 .

d. Connect the signals to be measured to the 35754
Input connectors.

3-8

Model 3575 A

e. Allow time for the reading to stabflize.

f. Obsewe the phase reading. Since A is the reference
channel, a negatiye reading indicates that B lags A; a
positive reading indicates that B leads A,

3-50. Effects of Harmonic Distortion on Phase Read-
ings. In the 3575A, phase difference is measured between
the zero crossing points of the applied signals. If an applied
signal contains harmonics of the fundamental frequency,
the zero crossings may be shifted with respect to a pure sine
wave. If the instrument responds to the false crossings
introduced by the distortion, an eroneous offset will
appear in tlle phase reading.

3-51. The amount of enor introduced by harmonic
distortion depends on the magnitude, phase and order of
the harmonics. Harmonics that are in phase with the
fundamental (such as in a square wave) do not cbange the
zelo crossing points and do not affect the phase readi€. In
the 35754, the effects of even harmonics are cancelled b1
two phase detecton that operate 180 degrees out ofphase.
For this reason, wen harmonics, regardless of their phase,
do not affect the phase reading. This leaves only odd
harmonics that are out of phase with the fundamental.

3-52. The amount of eror introduced by odd harmoaic
distortion again depends on the magnitude and phase of the
harmonics. The largest error occurs when the odd harmon-
bs are 90 degrees out of phase with the fundamental. In

Figure 3-6. dBV to Volts Conve6ion.
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this case. the distortion is at it's peak amplitude when the
fundarnental is ar the zero c.ossing point.

3-53. The graph shosn in Figure 3-7 can be used to
detemrine the 3pproximate worst-case error introduced by
odd, out-ol-phase harmonics. As indicated in the graph, the
worst-case error lor odd harmonics r10 dB below the
fundamental is appro\imately 0.57 degrees.

1z'

Figure 3-7. Worst Case Error Produced by Odd Harmonics.

3-54. Effects oI Noise on Phase Readings. The 35754
uses a unique phase measuring scheme which minimizes the
effects of noise b) a process of detection, cancellation and
correction. This. in conjunction with the broadband fil-
terin8 that is used throughout the instrument, vttually
eliminates ambiguous readings and 180 degree errors. This
does not mean. however, that the effects of noise are
completely eliminated. With applied sigral to noise ratios of
< 30 dB. noise can produce erroneous offsets. The amount
of offset depends of the signal to noise ratio while the
offset polarit)' depends on which channel the noise appears.
The effects of noise are minimized under the following
conditions:

a. When the noise Ievel on both channels is mo.e than
30 dB beiow the signal leyel (siSnal to noise ratio >30 dB).

b. When readings are more than l0 degrees away from 0
degrees, t 90 decrees and I 180 degrees and the noise is on
the channel indicated Oy shaded areas) in Table 3-2.

3-55. Effects of Source lmpedance on Phase Read-
ings. Due to the internal shunt capacitance and any
external cable capacitance connected to the 3575A inputs,
t}Ie phase oi an applied signal can be affected by the
impedance of the signal source or network under test. This

Section III

can be illustrated by a simplc R/C network such as the ole
shown in Figure 3-8. In Figure 3-8, the source impedance is
represented by a resistor (Rr) and the internal dlunt
capacitance is represelted by a capacitor (Cs). The overall
shunt capacitance is increased by C, which represents the
external cable capacitance between the source and the
35754 input. The amount of phase shift developed across
the shunt capacitance depends on three variables: the
effective shunt capacitance (Cs + Cr(), the source impedance
(Rr) and the frequency of the applied signal (Fo). In-
creasing any of these variables increases the phase shift of
the network. If the source impedance is resistive, the phase
shift can be calculated using the following formula:

llhere:

Tan. 0 = Rs

x^-

= phase shift in degrees
= source resistance
= reactance of the effective shunt capacitance

(Cs + Cx) where C, = 30 pF and Cx = exter-
nal cable capacitance (approximatety 20 pF
per foot for RC - 58/U)

Figure 38. Simple RC Network.

3-56. Since the internal shunt capacitance of channel A is
closely matched to that of channel B, the phase measure-
ment accuracy will not be alfected if the source impedance
and the external cable capacitance is the same on both
channels. In this case, both channels exlibit the same
amount of phase shift and the relative phase of the applied
signals remains unchanged.

3-57. In most phase measurement applications it is im-
practical to maintain the same source impedance and cable

0
R^

&.

Table 3-2. Effects of Noise Minimized.

17oo ro - 1 ooo

R5

I

I

tc,
I

Ce - lrro..H 

J 
sHtrr
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capacitarrce on both channels. The effects of source
impedance can be nrininlized. horvever. by thc use of 10
I{egohnr l0:l divider probr.'r (+p- I000.1A) which reduce
the efl'ective shunl eapacilance lo approxirnately l0 pF.

-l-58. Table -l-3 can be used to detcmlite thc rcactance of
the 10pF probe capacitalce ovcr the cntire lrequency
spectrurn. A gelleral "rulc of thuntb" is that the capacitive
rcactarcc oI the I0 pF probe should be at least 100 tines
the di.lJcrurc bctweerl the two source irnpedances at thc
highest operali g frcquency. If this rule is applied. the
n&ximuDl or "worst-case" eruor will be less that 0.6
degrees. If 10 pF divider probes are used and the 1wo
source ittpcdarces are primarily resistive, the phase error
can be approxirnated using the hrliorving fornrula:

Tun. P= lR'o - Rsb I

xc

= phase error in dcgrees
= sourcc resistance of channel A
= source resistanoc ofchannel B

= reactance of l0 pF divider probe at the op-
erati g Irequency

3-59. Using 10:1 Divider Probes.

3-(r0. 'l'he 3575A input chalnels are designed to pernrit the
use o1 l0llegohm, I0pF Voltage Divider Probes (Jrp-
1000.1A). Ilrese probes can be used to extcnd the maxi-
munl input levels to l(X) V nlls and the overlll operatjng
rargc to 120 dB. Voltage divider probes also reducc the
effective shulll capacitancc to approxintately l0pF- al-Id

thereby rninirDize errors due to source impedance (Para-
graph 3-55).

3-61. When using l0:l divider probes, the following
guideliltes should be observed:

Model 3575A

a. Use l0 l\{egohnr. l0 pF Divider Probcs (-hp- 1000-lA
or equivirlent) only. Other probcs can create errors partie-
ularly u,hen measuring phase at high Irequencies,

b. Before using l0:1 divider probes, compensate the
probes ar outlincd in Paragraph J-rr2.

c. Do not use a l0:l divider probe on one channel and a
dircct input to the other channel.

d. Use the lowest voltage range that provides the
required measuretrent capability.

e. Notc that whcn 10:1 divider probes are used. tlie
single channel arrplitude readings (Log A and l.og B) rvill
bc offset by - 20dBV e.g., I Vrnrs applied to probe \r l
measure - 20 dBV rather than 0 dBV. Relative readings
(B/A) will not be olfset if identical probes are used.

3-62. Probe Compensation. Before using 10:l divider
probes it is necessary to adjust the probes for optimunr
flatness and identical pluse characteristics. Once the probss
are properly adjusted they should not require furrher
attention unless they are interclutrged or inadvertentl\
misadjustcd. It is good practice, however, to perfornr
periodic verificatiorl checks to ensure that opthturr adjusr.
lnent is maintained.

-l 6-1. '[hc following probe adjustments s]rould be per-
formed with a I V nns sine wave applied to both probes:

RIQUIRED EQUIPMENT: Test Osrillator (-hp- 651B)
50 Ohm Feedthru Terminatiorl

thp- I1048B)

a. Connect 50 ohnr output of test oscillator, ierminnted
in 50 olun load, to both 3575A input probes.

Wrerc: p
Rsa

Rrb

\

Table 3.3. Reactance of 10 pF Probe.

Frequency Beactance Frequency Reactance Freq,-rency Reactance

10 Hz 1591 M
20 Hz 1951 M

30 H2 530.5 M
40 Hz 397 9 lvl

50 Hz 318 3 l\4

60Hz 26s3M
10 Hz 221.4 M
80 Hz 198.9 M
90 Hz 1768M

100 Hz 159.1 M
2OO Hz 19.51 M
300 Hz 53.05 l\,4

400 Hz 39.79 N4

500 Hz 31.83 M
600 Hz 26 531\,4

TOO Hz 2214 M
800 H2 19 89 M
900 Hz 17 68 M

1 kHz 15.91 lvl

2kHz 7.96 M
3 kHz 5.30 lvl

4 kHz 3.98 M
5 kHz 3.18lvl
6 kHz 2.65 M
I kHz 2.21 M

I kH, 1.99 M
9 kHz 1 .11 M

10 kHz 1.59 M
2A kHz 796 K

30 kHz 530 K
40 k{z 398 K
50 kHz 318 K
60 kHz 265 K
70 kHz 22t K
80 kHz 199 K
90 kHz 171 K

1O0 kHz 159 K
2OOkHz 79.6 K
3o0 kHz 53.0 K
4oo kHz 39.8 K
5OO kHz 31.8 K
600 kHz 26.5 K
7Oo kH, 2? t K

800 kHz 19.9 K
900 kHz 11.1 K

'l MHz 15.9 K
2 MHz 7.96 K
3 MHz 5.30 K
4 MHz 3.98 K
5 [4Hz 3.18 K
6ltrHz 2.65 K
1 MHz 2.21 K
I [4Hz 1.99 K
9 MHz 1.17 K

10 MHz 1.59 K
13 MHz 1.22 K

3.1 0



N4odel 3575A

b. Set thc -15754 controls as follows:

DISPLAY ,... AMPLITUDE
Volragc llalgc 0.1 mV to I V

(both chunnels)
A,\IPLI fliDtr FUNCTION. .. . . . .. .. A
FREQUEN'Y RAN(]F] .. - .. , IOO. I N,I

PHASE RLFLITENCE , ... , ... , , ... A

c. Set the test oscillator for an output of I Vnrls.
100 Hz.

d. Rccord the channel A amplitude reading:-dBV.

e. Estrblislr J refcrcnce Icvel oll the rrlcter of the test
oscillator rird use the oscillator u plitude control to
maintairl this reaercnce level whclevcr the frequency is

varied-

f. Set the rest oscillator frc.luency to 1 'lHz.

g. Adjusl the .harnel A probc for the sarne reading
recorded in Step d.

h. Repeat Steps c through I until optirtum adjustment
is ohtrined.

i. Sct lhe tesl ()scilLxtor 1rc(luency to 1.5 kH1.

j. Scl thc -1575A DISPLAY swilcl) to PflASE.

k. Adjust the chennel B probe tirr l phase reading ol0
degrees 10.i degees.

l. ser rhc .r575A DISPLAY switch to AiUI')LII LIDFI: set

the AN1PLITUDI, FU\C.TION swilch to B/A.

]n. Set th0 tcst os-.iilator fre(luency to I MHz.

n. The B/A reading should be 0 dB 10.1 dB. ll it is

not. perlorn the following:

l) Repeat thc probe adjustmcnt Procedure.

1) Rcplace the probes one at a tirnc to detennine if
the problcrn is causcd by frulty probes.

3) Perform tl're adjustment procedures outlined in
Section V.

3-54.0PTr0NS.

3-65. 0 ption 001.

3-66. The 3575A Option 001 is equipped with dual panel

meters to provide sinrultuneous anplitude and phase

presentati{)ns. This ilptiorL is aiso equippcd rvith trvo arulog
outputs to permit arnplitude vs. phase plotting.

3-67. In the .1575A Option 001. the left-lund (facing the
front panel) panel mcter rlways ildicates anrplitude. This
palel rneter is controlled by the AMPLITUDE FUNCTION
switch which, as ir the standard l{odel .1575A, pernrits
selection of Log A. Log B or LoB ts/A.

Section III

3-(r8. Thc rightJrand panel meter can indicate amplitude or
phase depending on the position of the /LVPLITUDE
B/PHASI srvitch. With the switch in the ANIPLITUDE B
positioD. the right-hand panel meter indicates the anplitude
of the signai applied to channel B (B dBV). Since the
left-hand panel neter can indicate AdBV. BdBV or ts/A,
the foliowiDg amplitude functions can be displayed simul-
taneously on the two panel metersl

LeI!-hand
Panel M€ter

Right-hand

B

BIA

A dBV
B dBV

B/A (d8)

B dBV
B dBV
B dBV

-l-69. With the AMPLITUDE B/PHASE switch in the
PHASE position, the right-hand panel meter indicates
phase. The phase readings are controlled by the PHASE
REFERBNCE switch and arc displayed as outlined in
l'aragraphs -j--13 through .1-.36.

3-70. Analog Outputs. The 3575A Option 001 is equipped
with two rear panel output (BNC) connectors labeled
ANALOG OUTPUT I and ANALOG OUTPUT 2. Analog
Output I is connected with the left-hand (amplitude) panel
meter and Analog Output 2 is connected with the right-
hand pancl rncter. The dc voltages at the analog outputs
correspond with the respective panel meter readings as
outlined in Paragraph 3-37.

3-71. 0ptions 002 and 003.

,\.oTf.

Thc 1575.1 O|ti)fis 00: attLl |l)i arc iLlafili(al arq'pl tltat
Optiott l)0-) itstntDtents usc ltigbtnrL' htgit liu tlrc BCD
t)L!tputs. In all otlrcr respects, thc .ll httritt< itt/rtttttotitrt l'ot
)l)tu)n l)l): ittstruDtcDls dlso epplias tt Olttirtt l)03

-.1'71. Ttre 3575A Option 002 is a lully progammable
instrument with dual BCD oulputs and a coinplete remote
control capabi.lity. Like the Option 001, the 3575A Option
001 is equipped with dual panel meters for sinlultaneous
amplitude and phase presentations. Dral arBlog oulputs are
provided along with the BCD outputs to make the
instrument cunpatible with various types of control sys-

tems and recording devices.

3-73. Remote Logic. Tire 3575A Option 002 uses ground

lruc logic for the llCD outputs attd remote control lines.

l-ogic levels for the B('D outputs are as follorvs: *

True (l) = 0 V to + 0.4 V. l2 mA maxirnunr
Falsc (0)= + 1..1 V to + 5 V. 0.4 lnA maxirnurlt

L-ogic levels for the rclnote control lines are rs follows:

True (1)=ground or -0.5V to +0.4 V. L6 rnA
lnaxtnunr
False (0)=open or +1.4V to +5V (5.6 K puuup

resistance )

* Option 003 instruments use high-true loqic ior BCD outputs. .l-l l



Section llI

374. Bemote Pin Connections. Figure 3-9 illustrates the
3575A Option 001 Interface connector as viewed from the
rear of the instrument. The connector diagram and the
table within the figure provides s6mplgls programming
infonnation. A 5o-pin rilating connector (-hp- l25t-0086)+
and a 46- conductor cable are requircd for a complete
remote prograinmirg capability (including remote control
Iines, BCD outputs, overload outputs, data flags, + 5 V and
circuit ground).

Model 35 75A

THE REJI.IOTT: INPUT AND OUTPUT I.INES IN THE
3575A OPTION OO2 ARE NOT ISOLATED. AI.L INPUT
AND OUTPUT LINES ARE REFE:RENCED TO CIRCI]IT
GROUND 

'I)HICH 
IS PERMANENTT,Y CONNECTED TO

TIIE CHASSIS. THE CHASSIS CONNECTS TO EARTI{
GROUND THROUGH THE OFF'SET PIN ON THL'
PO II E R-CO RD CON N E CTO R.

:6r i;

I g;s i9
) -5.5 4

9-

(

I

6=g

;,zf,a
Eqi--lE91<

5 5;n =zlIFtsTT

-Fg
6>g
n

]O

!3

s

a 9 2zar:JUU==

8r
0
I
0

4E
0
0
I

1=

FRl FR2
00
01
10
11

J1
Pin No. Control Data

J1

Pin No. Control Data

AoL
BoL

Overload

+ Data Flag
- Data Flag

Trigger N4ode

Amplilude

(Ap,85)

Display (CF)

Range
(FR1,FR2} ,.

(

Phase Ret.

36 lAF)

12 (BF)

I

35 {FR1)

11 lFR2)

Function

B/A
A dBV
B dBV

Range
1-'t K
10-100K
100-1M
1K-131\r1

20

44

45

46
48

50
21
33

34

31BA

1 = +; 0 = - {phase potarity)
1 = +,0= - (Amplitude Polariry)

1 = Overload on Channel A
1 = Ov€rload on Channel I
1 = Overload on Channel A OR B

1 = Data Not Ready;0 = Data R&rdy
1 = Data Ready,0 = Data Not Ready

1=Remote;0=Loc€l
1 = N,4easure {> 1 ms rnomentary pulse}
I = Non-Delayed, 0 = Delayed

1 =0.2 mVto 2 V;0= 2 mVto 20 V
(Channel A Voltage Range)

1 =0.2 mV lo 2 V;0 =2 mV ro 20 V
(Channel B Volrage Range)

= Phase; 0 = Amplitude B

REMOIE LOG IC:

.' OUTPUTS: True 11l=0Vto+0.4V,12mAmaximumtoad
False (O) = + 23 V to + 5 V,0.4 mA maximum toad

INPUTS: True (l ) = ground or ,0.5 V to + O.4 V, 1 .6 mA maximum
False (0) = open or + 2.4 V to + 5 V {5.6 K pullup resistance)

Figure 3-9. Remote Pin Connections.

' Cinch No. 57-30500'375
** Option 003 instruments use high-true logic {or BCD ourputs.3-12
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Sectlorr l

Figure 3-10. Flag Timing Delayed Mode.

lVlodc line in a 'true" conditbn (g|d. or -0.5V to
+0..1 V). When the Trigger trlode linc is grounded. the
tirning sequelce is in the Non-Dela1,cd \lode $,hicil
operates as shown in Figure 3- I l

3"84. Non-Delayed Mode. In Figure 3-1i, the Rernote
Measurc line is pulled lorv at T0 by the cxtcrnal coDtrollsr.
This immcdirtcly initiates the 600rrs dclay, trjggcrs thc
panel meters ar)d sets the + and - l)ata Flags. Ar the end ol'
the 600 ms dclay (Tl). lhe Dlla Fhgs irre rcset to indicate
thrt a lcading has been litkcn.

385, Remote Measure Rate. As illdicated in prcceeding
paragraphs, the lime required lo obtxin a reading depends
on thc sclectcd mode ol operation. lo the Delayed Modc.
the tjmc varies from 0.1 sccond to 33 scconds as a functjon
of the Frcquency Range serting. Il the Non-Dclayed Nlode.
the tinrc is fixed at approximatcl) 600 ms. In order to
obtain successivc readings al I lixed rate. tlte tinre betwect)
Rcmote Nleasurc pulscs musl be greater than the tottl delay
peLiod. For cxample. in the Nol,Dehycd Nlodc the 600 ms
delay period allows a maximum ol 1.6 rcadings per sccond.

Modet 1575A

In rhe Dclayed }lodc.0.66sec. allows 1.5 readings per
second, l.l sec. allrws 5-1 readings per minutc, zl sec. allows
l5 readings per irillLrt. and 33 seconds allows 1.8 readings
per minulc. In all cases, the Remotc Measure pulse width
must be greilter than 1ms aod less than thc total dela)
period.

3-86. Oprional Control 'Scheme. For sonre applications. il
is convenienl to conlrol the instrunrent from tirc front
plncl und. Jt tha sanrc iirne. use exteroal triggeritg and the
flag tirr]ng funclioDs. To allow this. a junlper is provide,l on
the Interface Assembl\' (Al()It. S,0hematic No.9). \\'ilh rh.
juinper connecled betiveen points I and I (norilJi).
grounding thc [-ocal,i Re]note control liDc disables the lronr
panel corltrois, enables thc rqlnote control lines and enlbles
the external trigBsr and flag tirning circuits. With lh.
jumper connccted betwcen points I a d -1. thc tio t pJ|!'i
controls arc enabled and tlic rcnrote control lin('s Jr.
disabled regardlcss of the condition of the Local,/lleinole
control line. The cxternal triggering and fiag ti]]ting
lunctions can then be uscd alolrg with tlte frollt pJnel
controls by grounding the LocaliRcrnote control line.

3.87. USING A PRINTER.

3-88. The 3575A Option 001 output lines are compaLlb['
with,hp- Dgital Recorder illodels 50508 alid 5055A. 'fhese

printers cari be connected directly to the 3575A Interfice
connector usillg the -hp' 56:A-l6C printer cable. Complete
interlacirg data is prcsentcd in Sectiorl II, Paragraph l-la.

3-89. Triggering.

3-90. \Vhen using a printer, it is necessary to supply a

gound-true () I ms) Remote Measure commald to the
3575A each time a printout is requted (see Paragraphs 2-30
and 3-80). The Remote Nleasure conrmand sets the Data
Flags and initiates the timing cycle within the 3575A. The
printer receiyes a "print" command when the Data Flags
are reset at the cnd of the tining cycle. Unless special
arrange[rents have been made to ground the Trigger N,lode
Iine, the 3575A will re ain in the Delayed mode and the
"print" command will be transmitted at the end of the
delay period, The delay period varies from approximately
33 scconds to 0.66 second as a function of the Frequency
Rlnge sctting. If the Trigger Mode line is grounded, the
"prin1" command wili be transmitted approximately
600 ms al'tcr the leading edge of the Rcnlote Measure pulse.

3-91. Printout.

-l-92. Thc -hp- Nlodels 505013 and 5055A Digital Recorders
providc a ten-column priltout. Thc printer columns are
nurubered frollr right to left and the 3575A output data is
printed as follows:

_5!

1!

r5l

0n

IEMOlE
MEASUFE
i \E

' . ,J - .----l 600 tr !
v! d cupF [/ t N-

' eaP-'

ar

+5v

15V

PJLSE

OV

|5v

OV

ov

+5V

OV

+5v

ov

MEASUFEM€NT

PI]L5E

Figure 3-11. Flag Timing Non-Delayed Mode.
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3-93. Right-Hand Panel Meter. The "units". "terrs" and 3'95. Left-Hand Panel Meter. The '\r[ils' . "tcns rnd
"hundreds" digits lor the right-hand (phase) panel meter "hundreds" digits fi)r the lefthand pancl mct0r arc print0d
are printed in columns 1, I and 3, respectively. The in columns 7. 8 and 9 respectively. -fhe overrange ('1")
overrange ("1"1 digit, polarity sign ("i'')and B overload digit. polarity sigr ("1"), A overload (Ag1)and'bver-
(Bg1) outputs are printed in decimalcoded fornr in load" (A OR B) outputs are printed in docimal-coded form
colurnn.+. Ihe coding for column.l is listed in Table -l-.1. in column 10. The coding for colurnn l0 is listed in Tablc

-l-5.

Table 3-4. Printer Column 4 Coding.

Column 4 "1"
Overrange

B
Ov€rload

0
1

2
3
4
5

6
7

0
1

0
1

0
1

0
1

+
+

+
+

No
No
No
No

3-94. Unused Columns. When a printer is connected
dircctly to the 3575A usilg the -hp- 562A-l6C printer
cable. the eight lincs that control printer columns 5 and 6
are held at +5 Vdc (false) by pullups within the 3575A.
For this reason. columns 5 artd 6 should always be zero.

Scctiorr III

Table 3-5. Printer Column 10 Coding.

Column lO "1"
Overrange Overload

AORB
Overload

0
1

2
3
B

I
+

o

0
1

o
1

0
1

0
1

0
1

0
1

+
+

+

+
+

No
No

No
No
No
No
No

No
No

No

' Diqats 4, 5, 6 and 7 represent illegal states.

-r-t5
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Section lV

4.1. |NTB00ucTt0N.
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Figure 4-1. Simplified Block Diagram.
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Channels condition the input signals, lurnish square-wave
outputs that are used for phase tneasurements and produce
logarithrnic outputs that are used for amplitude rneasure-
ments. Thc logarithmic outputs are applied dircctly to the
Furution Switching circuits where they re individually
selected (Log A or LoB B) or sumned (I-og B/A) and
applied to the Output Filter and Panel Nleter i[ the
A,'npltude Display mode. The square-wave outputs arc used
to control J-K flip-flops in the Phase Detector which
provides a dc output voltage proportional to the phase

difference between tbe two input signals. This dc output is

coupled tfuough the l-'unction Switching cftcuits aDd

Output Fi.lter to the Panel llleter and Phase Colrtrol Logic
in the Pluse Display mode. The Phase Control Logic senses

the magnitude ard polarity of the phase output voltage
and, in turn, applics dc offsets to the Phase Detertor to
maintair a corre,ot phase reading. Thc Dgital Panel Meter is

a dc diSital voltmeter which corverts the analog tunplitude
or phase informalion to a 3 1/2 digit 7 segnrent bar matrix,

48. F UNCTIO NAL DESCRIPTION.

4-9. lnput Channels.

410. Refer to the Furctional Block Diagram (Figurc 7-l).
Since the two input channels are ideltical, the following
discussion applies to both channels.

4-1 l. Each Input Channel is comprised of an lnput
Attetruator, a Preanrplifier, a l,og A:nplifier, a Synchronous
Rectifier and a Level Tlanslator. The llput Attenuator is

controlled by the lront panel voltage range switch and
provides either 0 dB (0.2 mV to 2 V range) or 20 dB (2 mV
to 20 V range) of attenuation. The Preamplifier provides
Unity gain and iinpedance conversiol between the Input
Attenuator and thc input of the Log Arnplifier. The Log
Amplifier oonverts the input le\,el to a logarithmic value,
supplies a li,nited signal to the Level 'franslator a|d
furnishes a logarithmic output which is applied to the
Synchronous Rectifier. The Level Translator corlditiolrs the
applied signal and produces two square-wave outputs that
are equal in amplitude and 180 degrees out of phase. These
square-wave outputs (desigiuted A, A', B and B') arc
applied directly to the Phase Detector ctcuitry. The
logaritfunij output from the Log Anrplifier is lull-rvave
rectified in the Synchronous Rertifier and is applied to the
Function Switching Assembiy (A8) lor use in the Ampti-
tud e Display mode.

4-12. lnput Attenuator (A1lA2 R5. R6 Schematic No.
l). Refer to Figure 7-l and Schenlatic No. I for the
following discussion.

4"13. The lnput Attenuator seryes as an input voltage
divider and coupling network between the input connector
and the input of the heamplifier. With the front panel
range switch set to the 0.2 mV to 2 V position, relay K1 is

energized, K2 is deenergzed and the input signal is coupled
directly tlrrough Cl to the Prearnplifier. When the 2 mV to
20 V range is selectcd, Kl is dcenergizcd, K2 is encrgized
and the input signal is attenuated by 20dB by the 10:1
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divider network consisting ol R5, R6 and associated
ctcuitry. The attenuator flalness and input shunt capaci-
tance (< 30 pF) is maintained by compcnsating capacitors
C2 and C3. The circuit configuration and capacitor values
are s.rch that the input capacitance remains constant
regardless of the voltage range setting. Potentiometcrs
AlR4 and A2R.l are adjusted for rnininum phasc shift
between channels at 13 MIIz and have littlc effect at lorvcr
frequencies.

4-14. Preamplifier \A1lA2 a3 through 07 Schematic No.
1). The Preampliliei is a iow noise. high input impedance
arnplifier circuit which provides inpcdance conversi()n
between the Input Attenuator and the input of the Log
Amplifier. The Preanrplifier is comprised of an inpur
anplifier stage (Q3), a differential driver stagc (Qa, Q5). a

colnplenrentary-symmctr) output stage (Q(r, Q7) and ar
integralor (lC1). The input arnplifier is a low noise
field-effect transistor which. havilg a high inpul impedanre.
insures a mi,rinum loading effelt on thc input signal. The
input circuit is protected against ovcrloads b) lilDilins
resistor R36. The complenlentary-symrnetry output staga
provides a low output impedance and supplies the power
required to drive the following llg Amplifier sraBes.

Overall gain, stability and linearity is maintaited bi
negativc feedback fror the junction of R19 and RlO
through the parallel network comprised of Ll and lll: to
the source of FET Q3. Due lo the parallel L/R network
(Ll, R2l) in the feedback path, thc gain of the preanrpLiti!'r
increases with frequency. At low ftequencies. the reactanee
of Ll is very low, the feedback is nearly 1007. and rhc
ltcamplifier gain is approximately l At high frcclucncies
the rcactance of Ll increases. the i'eedback decreases and
the gain approaches l.l. The reasoll for this is lo
compensate for high lrequency roLl-off in the l-og Arnplilier
and associated circuitry. Added stability in the Preanplitier
is provided by dc feedback from the junction of Rl9 and
R20 tluough integrator ICI and the htput Attenuator
nelwork to the gate of Q3. The purpose of tlris leedback is
to mairtain 0 Vdc at the output of the Preamplifier.

4.15. Overload Detector (A1/A2 08 rhrough Ot0 Sche,
matic No. 1). The Preamplilier output signal at the
junction of R22 and R39 is reiitificd by CR5, filtered bi'
Cl4 and applied to the base of Q8. When the dc level at the
base of QQ. becomes more positive than 2.6 Vdc (2.2 V rns
input), Q8 conducts. QC) cuts off and Q10 is forward biased
tluough R26 arul R27. Transistor Ql0 drives the corre-
sponding overload indicator (461/861) on the Panel
Meter.

4'16. Log Amplifier (A3lA4 lC1 Schematic No. 1). The
Log Arnplifier (lCl) is a hybrid circuit designed specifically
for usc in the Model 35754. This circuit converts the input
amplitude to a logarithmic value, furnishes a log output
(lcl pins l, 5, and 9) for amplitude measurements and
produces a Iimited output (lC1 pir 12) that is used for
phase measurements. The major adyantage of the Log
Amplificr is that it produces usable outputs over a dynamic
input range of 80 dB.
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4-l 7. nr. oL[plll sr!nal from the preanrplifier is applied topin\:0 rIJ ll Lri the Log ,\Iplifier package. The input
circuir in tlre Lor \nrpliticr is protected by thc diode_
bridge li:rriiin_t rrr't\ork conrprised of AjCRI through
A-l( ll-+ The d. op.'raring poilt of the Log Amplifier is
controlled hr rn .'rrrrnal itedback loop betweenpils 1.1
and ll ,ri th.'prikrle lhe dc signal at pin l.l is filtcreil by
a singlL'pol!' iliri\._, ctwork (A3lC: and associated cir-
cuitr\ ) rnd ir icd hack to pin ll. In order to obtair
rdeqLrate tilr.ri ! oler thc entire frequency qlectrui), thc
filter r,-'spoIs.' ntist br' cllanged in accrlrdaItce rvith the
input fr.'qu.,nur . -Ihis 

is lcconrplislted by nreans of transis-
tors A-iQl tlrr,iulh ,\-t Q-t rvhich are used to switch resistors
AlR9. Rll :rrLl Ill.t iI or out of thc R/C filter network.
Thc s\\it.hi g tr!nsislors trc controlled by two lincs. FRI
antl FRI r.., r rl.( trL, pa cl tRFei I,.N(.\ R \NCl
swit.h. \or.' rh.rr th. IiL'.lueucv range lines (FRl . FRI) are
dso -p1'11,. I ,, rl.. I,i.c. ,,f \.tQ.l. U5 arrtj eo. flrc.u
tlansisl(Jr\ rrr' Li\!rJ 1o slvjt.h-il various values of capaci-
tarrce (,\-lCl rirr,)ugh.\-i(9)at the limited ou(put (pio ll)
of the Log \lrrplirier The purpose of this liiteririg is to
rrrininire thr. hirh tiequcncy noise couplcil to the Level
lranJlJt()r JnJ tL)ll()\\ iIg PIusc Detcctor circuitry.

4-18. Level Translator {A3/44 Og, 09 Schematic No.
1). The lunir.J ()ulpul ironr pin 1l of the Log Anrplifier is
fillereLl ,rnJ rpplic'J ro lhe Levcl Trauslatoi circuit con-
sisting ol \-iQ\ rnLl \-l Q() l-he Level Translator is a
diffr'rc'ntirl ln)})liii.,r \!hirh .oDverts rhe lcvel of the
irlcorlrins \t! il t() J le\..1 that is compatible with the
ent ilri'r-i,-rup I r'J lo!i! ( hCL ) Lrsed iD the phase I)etector and
assoaialcLl .irJuirr\. llte resLlllitlg outputs are two square
wilvcs thJr rre .,,luJl in xl]lplitudc and lg0 degrees out of
phase. 1he \riuJr.'-\\'!t'e outputs lionl the Level Translator
in eirch lnpul (hrn !,I rre applicd dircctly. to the phase
Del. ( r, ,. . ll. r. rt . ".'i. lrrr. J r...t..e,'1 in prl:r!rrph J-l l.

4-19. Synchronous Rectifier and Summing Amplifier
lA3/A4 lCA through tC6 Schematic lto. i). fle tog
outputs li(inr pirrs 1. 5 rnd () of thc Log Arnplifier ar!
sunt teJ 11 rh. !,rni er oi e7. lle logarithntic signal at the
..,rlleJt.'r ,,r 0- i. Jire. r (,,ul,lcll r,r t$,r Ji,,erclliitl
atrtplilt,r. I e l.rti.cr.rirl rrrrplifr..r irr rlle upncr p\,rtiulol llr( \lr< rtJrr- rl{'+ \) (liDs rllc lpplied si3nal urrtl
producc,s nr o \quarc-\!.ave oulputs tltat ue equal irl
amplitud., Jnd lt0 dasrees out of phase_ The square waves
rernain tt arj e\sentlall\ fixed arnplitude over the entirc
dynanric rcngr'. The dillirential a:rplifier in the lo1y91
porlion oi lhe s.hL,rnrtju (lC4ll) produces two iogarithnric
oulpul. IIrJ, -r( (.lLtrl L rIlrplit.r,lc rrrJ lxUdeJree.,,ut ot
plrJsc. All i.'..rr .'t rlrc,c prriotrrlrtiur ed sigrralsirc rppliedb the S\n.hronous llectifier. lC5. In the Svnchronou.
lleul iirer. rl, . luJr(-\\!\e uulput5 l'tult tlle Iimit irrg itmpli-
ller {lCl \l rlrerrr:rrclv jJle.uul pi,srtive I:,,i,,g r,,,1 icgriive
goilg porrions oi- the logarithrnic signal froin c.liffer"ential
arrrpliIisr lI .tB. 1lri, prtrJu... p,,.riive arrJ negarivc lull-
wavc rectiiieJ ()urputs which are filtercd by Cl7 and C1g
rnd uornbrr.J 'r llr( \uIrrni g turrplifjer tli o1 r,) proJu.e
a singie dc r)urpur voltage that is logarithmicaily pro,
portioni ro rlie rnrplitude oI rhe input signal. This ouiput
is applied ro the Panel Meter through the Function
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Switching Assembly (A8) and Output Filrer (A9) in the
\IlpliruJe Displll mode.

"1-10. There aJe four adjustments in the Synchronous
Rectifier portion of the l,{)g Converter Assembly. The bias
adjustment. A3Rl8 (emitter of Q7), is adjusted for 0 Vdc
at the collector of Q7. Potentiometer A3R29 is used to
balance the lirniting amplifier (lC4A) to obtain optimum
symmctry. Potentiometer Rj2 adjusts the gain of the
Synchronous Rectifier (lC5) such that an amplitude change
of 70 dB at the input produces a 70 dB change in the Log A
(,{3) or l,()g B (A4) amplitude reading. The log offset
adjustment (R50) in the Summing Amplilier cicuit is
adjusted for a panel meter reading of +6dBV with a
2 V nns signal applied to rhe input.

4-21. Phase Detector (A5 Schematic No. 2).

.+-ll. Refcr to the Furctional Blu;k Diagram (Figure 7-l)
and Schelnatic No. I for the following div:ussion.

4-2-1. Ihe square-wave outputs from the Level Translator
in each input channel are applied to the Limiter circuit in
tlle Phase Detector. The Liniter circuit is comprised of two
differential arnplifiers. ICIA and ICtC. which are con-
nected in Schnitt Trigger configurations. These differential
unplifiers detect the a-\is crossing points of the applied
signals and produce square-wave outputs that are limited to
approximately 1V p-p. The outputs of the Limiter are A
which is in phase rvith the signal applied to channel A. B
which is i[ phase wirh the signal applied to channel B and
B' which is 180 degrees out ofphase with the sigrul applied
to channel B. Note that the B signal from lCt C is appiiid to
a third differential arnplifier, ICIB. The purpose oi-lclB is
to provide a gate delay equal to that of the A channel
Erclusive OR gate (lClC) so that both signals applied to
the "Q" Phase Detector (lC2B) encounter one gatsdelay.

.1-1,1. The A and B'outputs from the Limiter are applied to
the A channel and B channel Exclusive OR gates (A5lC2C.
ICID). nrc purpose oI rlre tx.lusive OR gates is ro provide
irverted or flon-inyerted outputs in response to dc logic
Ievcls. Note that the signal from chanlel A is applied to o-ne
input of the A channel Exclusive OR gate whili a logic revel
from rhe liont panet PHASE REFERENCE siitch is
applied to the other input. Whenever /5o1, inputs are high
(1) or low (0), rhe output is low. If onJy one input is hig"h,
the output is high. For example, with the PHASIE REFdR-
ENCE switch in the "A'' position, the logic input to the A
channel llxclusive OR gate is high. The outpui of the gate
is..therefore, low when the signal input is high mating it
1-80 degrees out of phase with the sigml lnput. Wtn ihe
PHASE REFERENCE switch in the ..- A,, position, the
logic input is lorv and the output is in phase with the signal
input. The B channel Ilxclusive OR gate operates inlhe
some nranrler but is controlled by the logic output from the"Q" Phase Detector (Paragraph 4-30).

4-15. The outputs of the A channel and B channel
Exclusive OR gates are applied directly to two OR/NOR
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gates (A5lC3A, lCiB). Each OR NOR gate splits the phase

of the ircoming signal and provides trvo outputs that are
equal in amplitude and lE0 degrees out of phase. These
outputs are used to trigger the two J-K flip flops (lC7A,
ICTB) that sewe as phase detectors and are also applied to
the [rror Conection Circuirs (IC.1 through IC6) which are
discussed in Paragraph 1-55. The upper J-K llip flop, IC7A,
is "set" by a positive transition oll A at the "J" input and
"rcsct" by a positive transitiorr on B' (sa]ne as a negative
transition on B) at the "K" input. The lorvcr J'K flip flop,
lC7B, is "set by a positivc transition A'(sarne as a negative
transitior or1 ,{) at the J inpul and "reset" by a positive
transition on B at the K" input. The outputs of the two
llip flops. designated Pl. Pl'. Pl and Pl', rcspectiycly. are
applied to differential amplifiers IC8B and lC8A. The
diffcrential anrplifiers gate orr rnd gatc off two constaot
current sources (also designated Pl and PJ) which srpply
0urrcnt to the following ljuffer/lntegrator stage (l(19). The
Iluffer/lltegrator scrvcs 3s an impcdance converter, an
ilvcrtcr and a high frequency integrator (note that A5C1 is
oniy 0.1 pl-). The average value of the pulse train at the
outpul of the BLrifer/lntegrator is proportional to the phase

difference belween the two input signals, A and B.

4-16. Wlen gated oo, the Current Sources, P1 and P2, each
supply 1 mA to the Buffer/[ntegrator. Due to the
180.1 olun feedback resistance (A5Rl3) ol the Buffcr/
lntegrator, a I mA input current produces an output of
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- 1.8 volts- With both current sources on. the sutn olthe
input currents in I mA and the resulting output is - 3.6
volts.

4-27. Frgure.l-l shou,s thc two limitcd input sigmls (A and
B), the outputs of thc two J-K flip flops (Pl and P2) and
the rcsultirlg pulse train (0) at the output of the Buffer,/
lntcgrator. ln Figure .1-1, the phase difference between A
and B is + 60 degrees (B ieads A) and the average value ,ri
the pulse train i11 the output of the Buffer/lntegrator is
- I I volts

+18. Figure 4-3 shorvs the Phasc Detector output voltage
(intcgrated) vs. phase from - 90 degees to +90 degrees.
Note that the Phase Detector output alone does not provid!,
a valid phase reading. For exarnple, with an applied phasc
differencc of +60 degrees. tiie Phase Detector outpLlt is

Figure 4'3. Phase Detector Output.

- 1.1 V which. if applled to the Panel \1eter. would produlre
a phase reading of ' ll0 degrees. A correct phase readinu
can be obtained. however. by offsetting thc Buflcr,
lntegrator output by + 1.8 Vdc. \\ftcn rcquired, dc oflsers
are providcd by the X and Y Current Sinks at the input of
the Buffer/lntegrator. These Current Sinks are controlled
by the Phase Control Logic (Al l) which senscs thc Phasc
Dctector output and, in turn, gates the Cu[cnt Sinks on or
off to maintain a correct pllase reading. When oriy one oi
tlie Current Sioks is gated on. thc resulting ofiset at rhe
output of the Buffer/lnteqrator is + 1.E Vdc. When both
Current Sinks are on. the oflset is +-1.6 Vdc. The Phase
l)etector output. when combined with the oiTsets intro,
duced by thc X and Y Current Sinks rvili yield a correct
phase reading.

,1"19. Before corltinuing with tlic overall phase measuring
scheme, one il]lportant iaclor nrust be considered. As tl)e
input frequencl ircreases or as Lhe phase rnagnitude
approaches lilO degrces, thc tirnc between the transitious

t i-
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Figute 4-2. Phase Dif{erence + 60 Degrees.
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tlut trigger the J-K ilip flops decreases until a point is

reached where the trausitiorl rcgiolis overlap. L) the case
rvhere A rnd Bare l80degreesoul ofphase, Agoeshighat
the sJnre tirne B goes low; thus, A and B'occur stnulta-
neousl!. Sii'.rp the Pl flip ilop (lC7A) is "sct" by A and
"resct' b)' B'. it could not respond properly. The same is

true 1'or the PJ llip flop since it is controlled by the other
two transitior)s, A'and Il. Due to the fixed response tirne of
the J-K 1)ip flops. they will respond to a mlL\irnurn phase
diffcrcnc,-' of 150 dcgccs at l0 \lHr and approximatcly
175 degrees ut I \lHz. In order to accurately mcasure phase
in this region. it is neoessary to invert the signal on one
channel so that thc phase differerce is within the operating
rangc of the J-K l1ip flops. Tlris is accomplished by rneans
of thc "Q" Pllasc Dctcctor rvhich scnscs thc phasc
nragrlitude and inverts thc output of thc B channel
Exclusive OR gate whell the phase rnagnitudc is greater
tlran 90 degrees.

4-30. "0" Phase Detector (Schematic No s.2,3 and 4).

:1--ll. Reler lo thc Functional Block I)iagrant (Figure 7-l )

lir the loLl,livirg d is:ussion.

.1-.11. The 'Q' Phase Deteclor is cornprised oi one Exclu-
sive OR gule. a Diffcrential Amplifier, a Corstant Currcnt
Source antl a BLrffcr,/lntegrator. Thc output of the Bufler/
Iutegrator is fil{ered b}' the l'>hase Control Filter (A7) and
applied to a Threshold Detector. The Threshold Detector
provides a high (l) oL low (0) eutput depending on the
magnitudc of tlie phase diflbrence between the two input
signais. \\1lell lhe phase rnagritude is less than 90 degrees,

the ThreshoLd L)etector output (designated "Q") is high:
ivhen the phase nlaglitudc is greater than 90 degrees, the
output is low. Tlrc "Q" output is applied to the B cha|nel
Lrclusive OII gatc where it is used to invert the Exclusive
OR output rvhel] the phase nragnitude is geater than 90
degrees. The 'Q" output is also applied to the Phase

Cortrol l-ogic to cnrblc iogic circuits tlut control the X
and Y current siIks.

.1--l-1. The two signals applied to the Exclusive OR gate in
t lrc O'Ph,.c l)cle.t,,r Jrc A arLl 86'. llre output ofrhe
I rilu.iru Ol( jJr( {J(\i:'r,rr(J Pll i} hiEI 11.1 nlrcrr A'rnd
Ild iire in opposi{e states (one high, one lorv)and loiv (0.1

rvhen llrel are in identicxl states (both high. both loiv). The
wjdth ol llre outpul pulscs. thereforc. reprcsents the
rlragritude ol-tirc phase difference between the two signals.
The L-xclusive OR orLtput is applied to a Differential
Arnplifier ivhich provides the voltage swing required to gate
oD and gate off the Constaot Current Source. The pulsating
dc lionr the Constant Current Source is applicd to the
Bullir/i Irtcsrator which. likc the Buffer/lntegrator in the
Phase lleleclor. serves as an inrpedance converter. an
ilverter and high frequencl, integrator. The output of the
Buifsr/lntcgrutor is applied to lhc Phasc Control Filter
which detects thc average value o[ the pulse train and
provides a dc output voltage proportional to phase magni-
tudc. Figure 4-'1 is a graph showing the voltage level ys.

phdse at the output of thc Phasc Control Filter. This
voltage is applied to a Threshold Detector (Al I lC9) which
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Figure 4-4. Phase Control Filter Output.

provides a logical "1" outpul when the phase nlagnitude is

less than 90 degrees and a "0" output when the phase

rrtrgnitude i: gre3lJr tlrJI ')O deJ.'es.

4'34. Phase Control Filter (A7 Schematic No. 4). The
I'hase Control Filter is a 4-polelow-pas filter network that
is controlled by the front panel FRF-QUENCY RANCE
switch. The purpose of the lllter i-s to integrate the
pulsating dc output liorl the "Q" Phase Detector and
control the transicnt rcsponse tinre of the phase control
circuits-

.1'35. The basic filter configuration is dlown in Figure 4-5.
Tlle filter is corllprised of two active sec tions (lC I , IC2) and
aII in]pedance converter (lC3). Lach of the two sections
cortains an operational anrplilier which serves as a voltage-
controllcd voltage source. F ter response is determined by
the R/C elements in the input and feedback networks of
the operatiorEl amplifiers. The resistive elements remain
constant wtrile the appropriate values of capacitance are
selectcd by nrearrs oI FET srvitches, ATQI tlrrough A7Ql2.
Thc FDT switches are controlled by th(ee lines (F, M and S)
rvhich. in conjunction with switching transistors A7Q13
through A7Ql5, are controlled by two lines (FRl and
FR2) from the front panel FREQUENCY RANGE switch.
Table .1"1 is a truth table which indicates the conditions of
the FR1 and FRI control lines- the F. M and S control lines

Section [V

f;'

Figure 4-5. Basic Filter Conliguration.
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Range FR1 FR2 Ft\4S o1 a2 o3 o4 o5 o6 a7 o8 09 010 011 o12

1 lK
10 100 K

100 . 1 M
1K 13M

o0
0l
10
11

001
010
100
000

000i01101000
01o010010010
101000000101
000000000000

o- -4.1 V
1=+5V

a= 12V I = Conductins
0 = Cut Off
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and the various FET switches on each of the four frequency
range settings. Notc that thc F. NI and S control lires are
also applicd to the Output Filter(s) (AS/Al0) through A7
pins W, X and V.

4.36. Operational Review. As indicated in Paragraph -1-19.

the flip flops in the Phasc Detector cannot respond
properly when the phase rnag itude approachcs 180 dc-
grees. The inoperative rcgion is avoided, however. hv
inyerting thc sigrul fronr chanrel B when thc phase
nugnitudc is grcater than 90 degrees. This is accomplished
by means of the "Q" Phase Detcctor which controls tire
phase of the signal at the output of the B channei Lxclusjve
Ot{ gate. \V}en the phrsc nragnitude is less than 90 degrees,
Q is in a high (l ) state. Wher Q is liigh. lhe output of thc Il
clunnel Exclusive Oll gale is 180 degees our of phase rvitlr
re input (B') and is in plrusc with thc sigral applied to

channcl B. Mlcn the pluse nrrgnitudc is greiiter tltan 90
dcgrees, Q goes lorv (0) a d the output of thc B channel
Exclusive OR gatc is iryertcd.lhe phase dilierence applied
to the J-K flip flops is. thcrefore, aiways within the range of
-90 degrees to t1l0 degrees. Tire Phasc Dctector output.
along with Q liorn the "Q" Phase Detcctor, is applied to

Lhe Phasc Control Logic rvhich, in response to thesc inputs.
gates the X and Y Currcnt Sinks on or off to producc a

correct phase reading.

4-37. Phase Control Logic (A1l Schematic No.3).

.1-3u. Refer to the Phase Control Logic Functional Block
lliagranr (Figure 4-6) firr the following discussion.

.1-J9. With tlre front panel DISPLAY switch in the PIIASE
position, the integrated output fron the Phase Detectors is
filtered (Output Fitter Assy.. 49) and applied to the Pancl
Nlcter and the Pluse Control Logic (PCL). This volta8e
rirrlges frorr approxii'nately - 1.()l Vdc to + 1.91 Vdc
deperrding on the phase rragnitude, plmse polarity and the
coldition of the X and Y current sinks. The only other
irput to tlle Phase Control Logic is Q (Ironr thc "Q" Phase
Dctector) which irdicates that the phase rnagnitude is less
lhar or greater than 90 degrees. The "Q" iuput is ilitiall)'
invcrted b), IC4A to obtain Q' which is high (1) when the
phasc magnitude is greater than 90 degrees and low (0)
when the phase magnitude is less than 90 degrees.

Table 4-1. Filter Control Logic.

. '".-"" ". ll:i.:-= -i""-

.l-6

Figure 4-6. Phase Control Logic Functional Block Diagram.
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.1-40. The iiltereJ Jc output voltage from the phase
Detectors is ippiied ilircctl]. to tluee threshold detectors.
IC6 throush IC\. Tlie outputs of these threc threshold
detectt'rs. dc'!irni]led \1'. T and p'are listed and defined i[
Table -1-1. Th..se rhr.'shold detector outputs are used to
control l\\o Sel R!'sel flip flops which serve as storage
elemenrs. The ourpurs of the twr) storage elements (desig,
nated \1s. lli . PS tnd Pr') along with T, and e,are further
used to conlrr)l rhe \ lnd Y current sinks.

. n each case, the positive and neqative
lrreshotcts differ by approximatety 0.2 Vdc
due 1o hvsteresis.

4-41. Beforc proueeding with the functional des.ription, it
would bc \!.ell to revie\! the operrtion of NAND gates and
NOR gatr's *hich are us.d e\tcnsively in the phase Control
Logic circuitry. Thr'se Sates are shorvn in Figure ,1-7 aiong
with tlreir respc.tive lrLrth tablcs.

4-41. In nrost .asc\. it is easier to understand logic ii it is
expresscd in rernrs of i\\D/OR functions rather than
NAND/\OR fun!tions. For example, thc X cu[ent sink
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(Figure .1,6) is gated on when the output of IC5C (X.) is

19." -J!-U--L1-controlled by thi lugic equarion
X'= Q + Nls + T Ps'. Since the X current sink is gaied on
rvhen X'= 0. it can be inyerscly stated that the i current
sinJ< is gated on when X= l;where: X=e+Ms+T.ps,.
The X current sink is then gated on when e = 1 On rvnJn
\l\= I OR r',lrcr I ANtl Ps'= l. Likewise. rhe y (urrenl
sirr.k r. grreJ ,,rr rvlten rhc outpLrl uf I( )B ty.l is low;
wherc: Y = lU\ + Q' T.Ps'. Inversely, y = Ms + e..T.ps, and
the,-Y current sink is gated on when N1"= 1 OR rvhin e,
AND T AND Pr'= 1.

4-43. When the phase rnagnitude is less than 90 degrees,
the "M" and "P" storagc elements are held in the resei
oondition by Q'which is in a low state. With both flip flops
ir the resel conJiriun. l\1. = U, l\1. .t. p..=0 rnJ i^ = t.
Since lhe Q' input r,, N fiD grrc l( :C ii 1.,w. rhe,,'urput
ol this gate is high. This causcs thc output of NOR gate
lC5( (X') to J., lL,w anJ rlrc \ rurrelt sillk to i.rrrrl,rtr
\\4renevcr Q' is low. the output of NAND gate IC3D is high
and the output of NOR gatc lC5A is low. Sincc M. and tie
output of IC5A are ,1)ll low, thc output of IC5B (y') is
Irigh causiog the Y cufient sillk to cut c,ff. Thus. whel ihe
phase rnagnitude is lcss than 90 degrees (e= l). the X
rurrcrrr sinL is trrr lIld the Y.urrent sini< is off.

4-44. With the phase differcnce of + I l0 d%rees applied to
the inputs, Q goes low, B channel is invertcd. and tlie ohase
differcnoe applied to thc Phase Detectors is - (r0 degrees. In
this casc, both current sinls are initially turned off and the
output of the Phase Detectors drops toward - 2.4 Vdc. This
conditior) is sensed by the "M,' thteshold detector causing
M'to go high. Since M' anrl e'are both high, a sei
commancl is applied to the ,,M" storage element causing Ms
to go high. \\,hen Ms = l, both current sinks are gaterJ on
and the phasc detector output is ollset by +3.6Vdc
(- 2.4 V +3.6 V= + l.l Vdc). During the tralsition. the
pha.e output v.-,ltage becurrres l,,re pusilir e th,rn - I .o Vdc,
l\l' goes low and l\1! is retaincd by the ,.M,. 

storage element.
As thc voltagc rises above - 0.2 Vdc, however, T, goes low,
T goes high and the "l\'1" storage elernent is resei. The X
ouffent sink rernains on bocause T' and p" are both low
causing the output of IC5D to go high and the output of
1C5C (X') to go low. The y current sink remains oll because
Q'and P"'are both high causing rhe output oi lC3D to go
low rvhich, along with T', causes the output of lC5A to [ohigh and the output of lC5B (11) to go low. A correit
pirase rcading of + 120 degrees (+ 1.2 Vdc) is, therefore,
ilaintained by the X and y current sinks. The phase
Clontrol Logic opcrates in the samc manner for al.l positive
phase diffcrcnces greatcr thar +90 dcgrees and leis than
+ l9l dcgrees.

,1-45. Il the phase reading exceeds + 192 degrees
(+ l.9l Vdc), the output of the ..p" thrcshold detector goes
bw (P = I , Q' = 1) and a sct command is applied to the:,p,,
storage elemert. 'Ihis causes both currcnt sints to cut-off
and the phase reading becomes - 168 degrees ( l.6g Vdc).
As the plrase output vollage (r,)sses lhrougi -0.4 Vdc in a
negatiye diroction, the "P" storage element is reset by T,

Table 4-2. Threshold Detector Outpurs.

Goes high (1) when phase output vottdgc
b.co..es more negEtave than -1.92 Vdcj
goes tow (0) as phase output voltage be,
comes.nor-. positive than - 1.7 Vdc*.

Goes nrqh when phase output voltage be-
cor-os more negative rhan .04Vdc; goes
or, as phase output voltage becomes more

positrve than 02Vdc'.

Goes olv when phase output voltage be-
posirive than + 1.92 Vdc; Soeshilh when phase outpur vottage becomes

nore neg€tive rhan + 1_7 Vdc*.

NA\O NOR

B

c

AB C O A8 C O

0001
0010
0100
0t l0
1000
l0l0
1t 00
l1t0

Figure 4.7 . Logic Gates.
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which goes to a high (1) state. The X current sinl remains
off because Q', T'and \{r'are all high. The Y current sink
remains off boausc I'ls - 0 artd T' = I .

.l'.16. With a phase difference of - 120 degrees applied to
the inputs, Q goes low, B channel is iilverted and the phase

differencc applicd to the phase dctectors is +60 degrees.

The rcsulting phase detector output is - 1.2 Vdc. [n this
case, the Xcurent sinkiscutoff bcause Q'= l(Q=0),
M, = 0 and T' = I (T = 0). Thc Y currcnt sink is cut off
because Ms=0 and T'= I (T=0). The rcsult is e correct
pluse readilg with no olTsets requircd. The Pltase Control
Logic operates in the sanre nranner for ali negativc phase

differences greater tharl '90 dcgrccs ard less than -192
degrees.

447. lf the phase readiDg exceeds - 192 degrecs
( 1.92 Vdc). M' goes high and a set comnland is applied to
the "Nl" storage element. Both current sinks are the gated

on (xs outlined in Paragraph .1-.14) artd the phase reading
changes liorn " 192 degrees to + 168 degrees. This is sirnilar
to the + 191 degree conditior whcre both cufient sinks ar!'
gated off a|d the reading is converted to - 168 degrees.

Lhvirg the switcl ng poilts at 119] degrees rathcr tharl
t 180 degrees ptovides a t ll dcgrce overrange capability
wllich prcvents the Phase Feeding from ouillating betrveen
t 180 degrees duc to the ovsrsl)oot in the Output Filtcr
(A9 or Al0).

4-48. Eflects of Harmonic 0istortion on Phase.

4-49. In the 3575A, phase difference is nreasured between
the axis crossing points of the two input signals. If an
applied signal coDtains harmonics oI the fundamental
frequency, the axis crossing poirlts rvill clunge dependitrg
on the magnitude. pluse and order of the haruronics.
llennonics that are in phase with the Iundanrerttal fie-
quency do not change the axis crossing points and,
therefore, do not affoct the accuracy of plusc readings.
llannonics that are out of phasc with the fundairental,
howwer, do change the axis crossilg points and. ir sorne
cascs, producc crrors in the phase reading.

4-50. Odd harmodcs that llre out oI phase with the
fundarneltal tend to produce a syrnmetrical wavefonn tllat
is completely shifted in pluse. This t),pe of error is dilTicult
to eiiDinate without the benefit of selqrtive filtering. Since
the 3575A is a broadband inslrumelrt. high levcls of odd.
out-ol-phasc harmortics can produce phase offsets. Figtrre
3-7 (Section [Il) is a graph whicir shows the worsL-cuse error
produced by odd, out-of-phase harmonils. 'fhc worst-case
condition occurs when the harmonics are shifted g0 degrees

with respect to the fu|damental. As indicated in the graph.
t})e error is relatively insignificant (0.57 degrees) rvltcn the
total odd lurmo c distortion is nrore than.10 dB bekrrv the
fundarnental.

+51. Eyen harmonics that are out oI pllasc with the
fundanental change the irx is crossiirg points but. unlikc odd
harmonics, producc an unsymmctricai rvaveform. Ihis
makes it possible to cancel the effei:ts oI evcn harnronic

4.E
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distortion in the 3575A by the use of two phase detectors
which operate 180 degrccs out of phase. This technique is

llustrated in Figures 4-8 and 4-9. In Figure 4-8, the phase

detector outputs, P1 and P2, are controlled by transitions
that occur at the a-xis crossing points of the applied signals,
A and B. Thc Pl phase detector is gated on by a positivc
transition on A ald off by a negative transition on B;Pl is

gated on by a negative transition on A and off by a positive
transitior on B. The phase detector outputs are summed
(and invertcd) to produce a sirgle pulse train ((D) with an
average valuc that is proportional to the phase difference
between A and B. The two i,rput signals in Figure.l-8 are irl
phase and the average value of the output pulse train is

equal to the peak voltagc introduced by Pl or P2 which. irr

this casc, is - 1.8 V.
.1-52. Figure 4-9 is identical to Figure 4-8 except the signal
applied to channel B contains a l0 % second hartnonic tlut
is out of phase with the fundamental. The combined
avcrage output (rf the two phase detectors is still equal ro
- 1.8 V because the distorted signal on B produces equal
and opposite errors on Pl and P2 thereby cancelling the
effccts of the distortion.

4-53. Error Correction Scheme.

4-54. The 3575A uses logic circuitry (A5lC4 through IC6.
Schernati. No. 2) in a unique error correction scheme to

a .e.

Fiqure 4-8. A and B ln Phase - No Distortion.
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mininlize rhr' efir'cts of noise on phase readings. The
follorving porcgr:phs briefly describe how noise can intro-
ducr'errors lnd ho* these errors are corrected.

-1'55. Becuuse the -1575r\ is a broadband, wide range
instrurnL'nt. ir is cap3blc of respolding to high frequency
noise thal .rn lalse trigger" the J-K flip flops in the Phase
Detector. Fds., trisgering is where the J-K flip flops are
irnproperl) set" or "reseti! by noise transitions that occur
near the &\is.rossing points of the applicd signals. This is
Iustr3tcd ii1 Figures -1-10 and 4-l 1. Figure .l-10 shows the

outputs of the t*'o phasc detectors Pl and P2 produced by
noise-Iree signals. A and B. Figure 4-11 shows the sane
phase relationship as Figure .+-10 however the signal on
channel A contains a nutnber of positive and negatiye
transitions produced by noise. The J-K flip flops respond to
these transilions causing a very significant error (designated
by shaded areas) in the phase reading. Note that P2 is
initiall) set high b!' a negative noise trarsition on A (same
as A') and is not reset until B soes high 250 degrees later.
Also note thar all lour sigruls. A. B, Pl and P2 are high
imrnediatel) iillori ing thc noise pulses on the leading edge
of A. During nonrlal phase n'teasurements these four signals
should never be high at the sanre tine. This cotditiorl is,
thereforc. an crror stare rvhich can be defined by the logic
equation .\.B P1.Pl = I and lirther detected and corrected

Section IV

Figure 4-10. A and B Clean - No Eror.

NO SY

CLEAN

Figure 4-l l. Large Error Produced byNoise.

using logic circuitry. This method of error correction is
used in the 35754 and is accornplished by rneans of logic
ctcuitry (A5lC4 through IC6) on the Phase Detector
Assembly. The four prirnary signats (A, B, Pl and P2) and
thet opposites (A', B', Pl 'and P2') are applied to the crror
correction circuits. The error correction circuits sense any
of the eight error states listed in Table 4-3 and "set" or
"reset" the appropriate flip flop to correct the error.

Table 4-3. Erlor Correction Equations.

Equation

1

2
3
4
5
6
7

8

A.B.P 1.P 2
A"B"P 1 .P 2
A.B.P 1"P 2'
A'-B'.P l"P 2
A'.8.P 1"P 2
A.B"P 1.P 2'
A.B"P 1'.P 2
A"B.P 1.P 2'

Reset P 2 low

Set P t high
Ser P 2 high
Reset P 2 low

Set P i high
Sei P 2 high

.+-56. Since error states must be present for a short time
before they can be detected and corrected, they can still
affect the accuracy of phase readings. Due to the effor
coIIection scheme, however, worst-case errors are limited toFigure 4-9. Even Harmonics Cancelled.
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a few degrees. This is a vast improvement over conventional
phase meters that give totally efioneous readings in the
presence of noise. For further iniormation concerning the
effects of noise on 35754 phase readings, refcr to Para-

glaph 3-54.

4-57. Function Switching Circuits (A8 Schematic No. 5).

4-58. The Function Switching Assernbly (A8) is comprised
of four indiyidual sectiolrs- Eaoh section performs a

particular switching or logic function in respollse to the
front panel control settings.

4-59. Compensating Circuits (A8lCl, lC2, O1 through
Q6). The logarithmic outputs frotn the Synchronous Recti-
fiers in channels A and B are applied to operational
amplifiers A8lC2 and A8ICI, respectively. Note that the
gain of these operational amplifiers is controlled by
thermistors R56 and R57 in the feedback networks. The
purpose of the thermistors is to change the gain of the
operational amplifiers to cornpensate for dight gain valia-
tions that occur in the log Arnpliliers due to temperature.
Under normal conditions, the gain of ICI and IC2 is
hetween I and l.l.

4-60. Transistors Ql through Q3 and Q4 tfuough Q6 at the
outputs of ICI and IC2 are controlled by the corresponding
voltage range switch on the front panel. When the channel
B range switch is set to the 2 mV to 20 V position, Ql and
Q3 are conducting and Q2 is cut off. When conducting, Ql
supplies a I mA current which produces a 200 mVdc drop
across R12. This offsets the Log B anrplitude reading by
+ 20 dB to compensate for the 20 dB sigrBl attenuation
introduced by the lnput Attenuator. When the 0.2 mV to
2V range is selected, Ql and Q3 are cut off and Q2 is

switched on. Since the Input Attenuator does not attenuate
the signal on the lower range, an offset is not required. The
purpose of Q2 is to attenuate the signal slightly to maintain
equal toading on both ranges. Transistors Q4 through Q6 at
the output of IC2 operate in the same manner to corcct
the lrg A amplitude reading.

4-61. Amditude Summing and Function Switching Cir-
cuits {A8O7 through 014, lc3). The outputs of A8lCl and
A8lC2 are appled dirertly to the function switching

Model 35754

circuits consisting of AtlQT through A8Q14. This circuitry
is controlled by two iines, Ap (A8 pnrs 8 and Jland Bp
(AE pin 9 and K) rvhich are connected to the front panel
AMPLITUDE FUN-CTION switch through the lnterface
Substitution Board (Al6A) or the lnterface Board
(Al6B . Optior 001. 00-l).

442. Table 4-4 is a truth table which indtates the condition
of the AF and BF control lines and the resulting states of
t}le yarious switching transistors for each ol the three
amplitude functions. Whcn Log A or Log B is selected. the
srmming amplifier (lC3) is operated with one inpur
referenced to circuit ground tfuough A8R47 and junctiorl
FET Ql.l. Since R47 and feedback resistor R46 are of
equal value, the closedJoop gain of the sumnring anrplifier
is two (from the +input, pin 3). When l,og A is selected.
the signal from IC2 is coupled through FET Ql0 and lU1
to pir 3 of IC3. When l,og B is selected, the signal from ICI
is coupled though Q8 and R29 to pin 3 of IC3. Note that
the signa.l at thejunction of R29 and R3l is divided by two
due to the series resistance to gound provided by R31.
Since the gain of the srnrlling arnplifier is 1wo. the
amplitude of the output signal (lC3 pin 6) is equal to rhat
of the Log A or Log B input from ICI or IC2.

4-63. When l,r.lg B/A is selected, QlO and Ql4 are cut oIf
and Q8 and Qll are switched on. Thc Log A signal fronr
lC2 is then applied to pin 2 ot lC3 through Ql I and R.17

and the ll]g B signal is applied to pin 3 of lC3 through QE
and R29. This makes the output of lC3 equal to the
differerpe betweer the Irg A and Log B inputs e.8.. Log B
minus log A = Log B/A.

zl8l. Display Switching (A8O15 through 018). The display
switching circuit consisting of A8Q15 through Ql8 is

controlled by a single line, Cp (A8 pins l0 and L) which is

connected to the front panel DISPLAY switch through the
lnterface Substitution Board, A16A. When AMPLITUDE
djsplay is selected, ctucuit ground is applied to the CF
control line causing Q15 and Ql6 to conduct and Ql7 and
Qt8 to cut off. The signal at the output of summing
amplifier IC3 is then coupled through Ql6 and out A8 pin
U to the Output Filter Assembly. When PHASE display is
selccted, + 5 Vdc is applied to Cp, Q15 and Ql6 are cut ofl
and Ql7 and Ql 8 are switched on. The dc output fron the
Phase Detecto(.is then coupled from A8 pin V tluough Ql8
and out A8 pin U to the Output Filter.

Table 4"4. Amplitude Function Switching.

Amplitude
AF BF A7 Oa Og OIO O11 A12 O13 O14 O19

Log A
Log B

Los B/A

111
110
ooo

01001'l 01't0110000
00110011

Conrrol Lines:

1=+5Vdc
O-GND

1 = conducting

4-10
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4-65. Annunciator Logic (ABlC4 through lC6). The lourth
section of the Function Switchirlg Assembly is the annun-
ciator logic circuitry. A8lC4 through tC6. This cicuit
roccivcs inputs fronr the Ap, Bp and Cp control lincs and
two additional inputs tiom the oyerload detectors on the
Prearnplifier Assemblies, Al and A2. The purpose of the
annunciator logjc is to control the overload indicators and
the various lunction indicators that appear on the Panel
Mcter display.

4-66. 0utput Filter (A9/A10 Schematic No. 6).

.l-67. The Output Filter is a 4-pole low pass filter network
controlled by the front parel FREQUENCY RANGE
switch. The purpose of the filter is to iltegrate the
arnplitude or pluse information before it is applied to the
Panel Nleter and ANALOG oUTPUT. The filter response is

controlled by three lincs, F, M and S which come from the
Phase Control Filter, A7. The Output Filtcr network is

identical to the Phase Control Filter network which is

dirussed in Paragraph 4-34.

-1-(rE. lt should l)e noled that lhc statrdard Modcl -1575A
which has a singlc pancl meter requircs ouly oire Output
Filter. This tllter is dcsign led A9. l struments thal rrc
equippcd witlr dtral palcl Drcters (Options 0Ol 00-l)
rcquirc il scparate Oulput Filler for caclt pancl meter and,
thcrcforc. c{)r1ail both A9 and Al0 which arc ideotical.
Since thc dual pxrlel meter options arc tleid inslallablc. the
strrrdrrd \lodel -1575A has r vacant board slot and

conncclor lo pernril thc addition of Al0.

&69. 0igital Panel Meter.

4-70. Refer to thc Panel X1etcr Block Diagram (Figures

4-12)and Schenratic No, 7 lirr the following discussion.

Section [V

1-71. The Digital Panel Nleter is an analog-to-digital con'
verter. It is a self-contained dc digital voltmeter which
measures voltages between i 1.999 V dc. The Panel Nleter
reading in dB, dBV or degrees corresponds with the applied
dc voltage, (e.g. an input of - 1.800V dc will produce a

reading of - 180.0 degrees; an input of + 200 mV dc will
produce a reading of + 20.0 degrees or + 20.0 dBV)' Analog
input voltages greater than 1-999V cause the display to
blink, indicating oYerrange.

4-72. T\e five major sections of the Panel Nleter are the
Analog section, the Control Logic, the Counter, the Data

lUultiplexer and the Display. The analog input from the

instrument is switched through a buffer amplifier to the

Analog seotion where a balance disruption and restoration
takes place in response to sequential instructions irom the

Control l-ogic, The Counter section maintains a count
corresponding to the analog input voltage. The Data

Illultiplexer converts the counl to 8-4'2-l BCD information
which is synchronized with fie digit and Polarity strobe
and applied to the Display,

4-73. A nreasurement cycle consists of two intervals: one

interval for the auto-zero and one for the digital conversion
oI the analog signal. The clock frequency is divided into
two sampling intervals, totaling 6144 pulses and made up of
4096 pulses for the measure interval, and 2048 pulses for
the auto-zero interval.

1-14. The auto-zero interval begins every measurement
cycle by allowing the elfects of temperature and drift to be

impressed on the storage capacitor (C2). This stored voltage
is introduced during the measure interval and counteracts
the thernul olfset, thus the drift ol the Analog section is

corstantly monitored,

Figue 4-12. Panel Meter Block Diagram.
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.1-75. At th. strrl ol tllc l])cJsure intervai. the input ot the
Analog scction is s$jtciled to the rnalog voltage supplied by
the instrunrent. l-hc ldditionrl currqnt disrupts the balance
irahievcd in thc auto-zero inlerval. driving the integrator
olrtpul lway from ths tLrto-zero equxlibriunr voltage, The
Cornparator senses this deviatioD at)d transmits the inlbrma-
tion to thc Control Logic, rvhich then responds with the
propcr iogic to reestablish the zero level. The tirne required
Ior the Anahg orLtpilt to return to zcro is accumulxted in
the Countcr arrrl corresponds 1o the lnalog input.

,l-76. At thc eDd of thc rr)casure intcrvai. the count is
transrnitted to the Drla Nlultiplexer where it is converted to
8':l'2-l BCD infonnatiorr. synclrronizcd wilh the digit and
polarily strobe and rppiied to the Display. Polarity inlor-
lrralion is aiso trrnsnritled via the BCD output. \Vhcn the
measure intcrval is cor:rplctc and the digits displayed. a new
nre!sLlrerlclrt cycle begins.

4-77. lhc Digitrl Prnel Nlcter is buill around a 3l/: digit
lnalog to riigilri convcrtcr set. AllLll and AllU2.
AllLrl is an anllog processor rvhich coltains lt bipolar
corilprrelor, a bipoler ililcglltitrg lmplifier, two MOS-FET
input ullit)' glin amplilJcrs. scvcrli P,cliannel enl)ancement
mode unllog switches rnd thg llcccssary lcvcl shifting
drivers lo allow tl)c analog lnd digitrl processors to bc
directly intertaccd AllUl is a s)nchro oLrs digitrl proccs-
sor thet conrbines tlr!' cou tirlg. storlge und dala rnulti-
plcxing funclions rvillt lhc rlndom loilic necessarv to
c(lnlrol llrc lirnctions oi llre aralog proccssor. '['hc digilal
pro0cssor contains seventecn stiltis latches for storing tha
-11: digjts ol llCD Lhta. overr!nse, underranqc and polarily
infornration. Ninc push-pull output buli'ers provide the
sign. digit strobc and rnLrltiplcxed [3CD dltr outputs. The
Digitrl Panel NIctcr provides I lull scale display hrr al
rnalog input voltage oi l.999 V. This iull scale ol the Prnel
Nlctar is rloi to be- confused with instIunreot full scale
inclicatiol)s

4-78. l!4easurement Cycle. The ir,a digit lnllog-to-digital
!onvqrtcr scl. AllLll lnri ,\llLll. converls llle !rulog
iI]put !1)itrgc to a c()[esponding t-]'l-l BCD output orcc
crch rrersurL'orcDl clclc. Pohrit), oveIrrngc altd under-
rilnge inli)rnralion is llso dcternrined oncc each mcasure-
n10nt cyclc. Tha nrarsLrrcmcI]t cyclc is controllcd b] the
linrc brsc countcr louulcd ir AllLll- l llc lnne base counter
dividcs the clock lrecluency qenelaled b1 AlfUl into
sampling rnrcrvlls of 61.1,1 pulses which constitule one
n1e!slllL'Dtant cyclc. Each ntersurL'rncIll cycle cortsisls of
two-intcrvals llt Juto-zero intcr\'rl rnd r ntclsrlr!' irtcr!ai.
Ol lhc 61.1.1 pulse rre!surenr.nt cycle, 20,18 pulses conr-
pris!' the aulo'rcro inlerval and -lot)b pulses romprisc 1he

mcasula intr'rvll.

4-79. Aulo-Zerc lnterval. The purposc of thc auto-zcro
intcr!al is to .slsblisll an cquilibrium voltage wiricir
rcprc\cnls thc o[lsct illt11)duced bl lhe drilt ol the analog
s.ction. Rci!r l(r figure .l-l: and .1-l.l li)! this discussjon.

'+-E0. The aulo-zerr) !nd nreasure intervals are controlled
h1' thc \'leasuLciZcro loglc (l\liZ.1 originating fror'n ihc timc

.1-l)
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base counter in A22U2. A low loglc Jevel on the M/Z lJne

switches the inpul ol the buffer amplificr to ground. When
the MiZ logic, the Up,iDorvn logic (U/D) and the compara-
tor outpul are all l,rw. {he Overrjde section provides a high
output. This tums off A2)Q2 and appiics - l2 V lo the gatc
of AllQ1. A closedloop systcm of integrator and auto-
zcro amplifie| is ibrrncd by thc opcration ol Al2Ql. The
delay interval, or overrjde period, in iniliating thc closed-
loop system. aliows the integrator output to return to the
equilibrjunr vollage ol lhe prcvious mcasurcmcnt cyclc.

.1-81. The input of thc auto-zcro closed loop syslem js the
summing nodc at the rlcgalive port oI the intcgrrtor in
Al.+Ul. Thrce currcnts arc summed at this node. The
bufler anrplificr ilr conjunction with AllRT l'urnrs a

vollage-1o'currenl converter which supplies currcnt lo the
integralor input sLrmminB nodt. Vollagc-to-cr.urcnt convcr-
sion is als,l perli)rllred by thc luto-zero .rnrplilier irt
conjurclior willl A2lR() and the rctarcI]cc voltrgc iri
conjunclion with r\llR-l end AllR5. Thcsc rre' th.' otlicr
tlvo cLlrr.nts summed rl the summing node. Sinc.' the
bul-lcr lnlpli,lcr input is grournded, thc .unen1 sullplrcJ 1o

the rntrqraior sunrming nodc is nrinor. The lulozcrr
rmpliller cu[ent alld the referencc currcnt nre the rnijor
currer]ls llowing nrto lhe inlellrlioI slrmming ntrde. The
relcrcncc currcrt is pulscd at x 50'i duty cyclc (.1 clock
cycles or aod ,1 clock c)'cl.s o1'l-) b; thc Ur'D logic
gcncratcd in thc control logic portion ol A2lUl. The
output of the jllegrat()r in llie closed-lo,.rp s\'slcnr s.cks to
rllaiIr ln !,(luilibriunr voltlgc. Equilibrium occurswh!,n thc
sum ol_ lhg avcll-r!e'currcnts ilt lllL'irtagrrlor sunmlillg node
cquals zcro. At erluilihriunr. 1hc cu,rcnt tlrroLrgh AllRtr
rvill bc consllnl ll]d crlull to hall thc rctir.I]aL- curcrt.
Thcse lwo cuncllts opposc ciich ()lhcr irl lhc i tag[llor
sunrming nodc li)r r net resull ol lcro.

.+-81. Thc cquillblium voltlgt' is storcd or) r'lpilcitor
Al2C-1. This voltagc is the dc olt\e1 introduced by the
rnalo.q section. During tlic lbllowing measure illlerval. the
cquiiibrium voltrse storcd on AllCS is applicd to the
integralor sunnDinI r]odc where jt nullitles tl'rc olTsel.

4-83. lVleasure lnterval, Rciir 1() Figure .l-12 and .+-14 for
this discussiorl. Following tllc 2048 pulsc auto-zero irtcrvill.
the M/Z logic gocs high to bcgin thc nreasure intr'r'val. The
MiZ logic slvitches the buflcr antpliticr input fiom ground
to the arlalog voltage supplied 1o the panel meter. I1 rlso
opens the closcd-loop system of j aegrator aDd aulGzcro
amplilier. Thc voltase-to-cu rren t converter contpris!'d of
the buffer amplificr and A22R7 supplics a currcnt to the
illtcgretor summing node gederated by the anal(ig input
voltlge. This additional current flowing into thc integrator
summing nodc disrupts thc balancc achicved during the
preceding auto-zero inlcrval. The result is the integrator
oritput is drivcn away from thc equilibriunl voltagc main-
tained as a reference on A22C3. The greater the analog
irlput voltage, lh9 greater tlre integrator output deviates
from the equilibrium voltage. Al2CRl in parallel with the
lntegrator capacitor A22C2 protccts thc intcgrator against
large positive analog input voltages.
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Figure 4-'13. Analog and Digiral Timing.

-1-8.1. The ctllrparalor ol Alltll is a diftererrli!i arnplitier
rvhich compares tlie integrrlor outpul lo the t'cluilibrJLrrrr
voltagc stored on AllC,l. I'he complrltor trlnsrnits by
logic Ievels 10 rhc control logic oi AllUl. 1h!' slll!' of thc
inlegr0tor outpul with respecl 1o lhL'equilibliunr volllge. A
high logic lcvcl iDdicates an inlcgraror output grcetcr thJn
equiljbrium: a low iogic level indiclte: lr) integrrtor oulpul

lr-'ss than equilibriun). l hc c,rntlol Iogic uttempts to
recstlblish lllc slsl!'nr a(llrilibrunr hv usrrtg one of tuo Ll 'D
lLrgrc duly elclcs dulirrg lh!'nl.asLl,. inlcr\rl. Tha dLrt)
clclt Lrscd depends or llre cornprrirol oulpur in lhe.lr)ak
cyclc prcct'ding .'r!h rlLrl] c).1c. [:igur..l-]-l :ho*: thc
linrins ot thrso dLrl) eycics un,.l lhalt cllc.r ()n th.
ifte!rltor ou tput.

-1 ll
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.1-85. lech duti' c1'clc is comprsed oI cighr clrck cycles.
Duty s.\',r1. A sirorvn in Figure.l-l-1 . consisrs o] the Ui/D
logic hJlh one clock cyci! rlnLl low sL,vcn clocL cy,:1cs. As
ir)dicrled in [,igurc,1-1.1. thc LllD logic high drives the
integr3lr)r oulpul up and when iorv, it drivcs thc iIllcgrxtor
olllpul dowll. Dut! cycle A is Llsed to drive the intrgrator
oirlput in J n.'grtive drrectlou. Dutv cycie B ceitsists ol'
s0ven clock cycles hlglr lrld one clock c1'clc low. This dutv
cycle is ilsed Io drive lhc illtcqrrtor outpul in a positivc
dilcciiol. Thc Cr)nlrol LoSic ol AllLll srmples ihe
conrpirator ou1plI in the clock cycle prcccdillg cech dut)
cycle. A high corrparrtor oLrtpLrt irdrcrt.s 1hc intirgrator
outpirt is more positive lllxIl thc c(luilibtiLlln voltage. ThJs
indicati,.rn dictrtes the Lrse ol duty cyclc A $hiclt wjll drive
the inlcgralor ouipul morc rlcgative ln rn altenlpt Io
rccstrblish tha s)slr'n1 eqLlilibriLlnl. A low cou'tpilr iltol
olrtput diclales the use ol duty clcle B Io d|jve the
intcgrrtor outpul nrorc positjve lowtrds cquiliblium.

-l-t6. Throughout the rnersure inteIval tlrc Cr)ntrol logic
ulilizes U/D logic drLt) cycle A r.,r B to recslrblisll the
irlegrirtor oulput lt cr;uilibrium. Thc slnchlonous Upi
Dorvrr JIi Dccrdc BCD Countcr in Allll: incrcnrcnls each

clock 0!cle tir r high slale ol lhe U/D logic or dccrcrncuts
eleh clock cycle rvhen the UiD logic is lorv. Thc net lcsult
on the count storcd in thc BCD Countcr is l dcc|clsc of six
counts for a duty clclc A or xn incrcusa olsir courts iirr a

duty cycle B. Becruse of thc nunbcr ol-clock cyclcs in thc
nrerslrre ilrtervll. tltc counter ctn xcaunlulrle it m!ximum
ol i07l couDis- A count oi 1000 coIcspor]d\ to r hlll scaia
rnalog input voltagc. Thcrclore. thc Digitll ['r,]01 ]'lctcr clrl
clispla) aucLrratel) rn analog inpLrt vollrgc 150'i, ot i'Lrll-

sclle. []ris lLrll-scale is not 1o l)c con[uscd with the
jnstrumcnt fronl prncl l-Lrll-scllt'. lhc numbL'r oI counls
!ccLlnlulalcd by the countcl is pIoportionul Io llra inpLli
voltlgc. rc larlicr tllc ir-rprrt voltlge. rhc grcilter rhe count
rcaLrmulated in tlrc a()un1ar during the nreitsure jnterval.
I-or inpul vollrgr's tliai lile r()l overr!I]qe. lhc s)stcnl
equilibriunr ls rccstablishcd brloLc tlrc cnd of thc nrclsLrre
iI]lerval. The renrilincler ot thc nr.rsLur intcrval is chlrlctr'L-
ircd try tirc countcl llcrolslng bv six counls o11!. duty clcle
lillcl r.lecrcasirg by six tLrunts lhc Ii)llowing duly cyc1c. Thrs
1.r -r'rl1t ,,1 2.,,., ,,...tr. .r. 'lr. 1r'c.'ltr,,, ',u,p:ll t.
nraintrilcd rl cquiLbriL!nr. thi.lt is. the lvuugc outpill
cquals the equilibrium voltJg.. A1 th.' .'nd of lhL'mc!sule
rntervrl. the counicr continucs lo count ii)r x nLlrnb0l o1

clock clcles rn tlre ruto-zero inlcrvrl. Thjs pcr iod is

soverDcd bl rlic st.rtc oa rhc MI|Z. UiD and coinp3utor
output lr)gic. \\hen all three stutes lrr' lorv, tlle counting
st,rps. At this point the i lcgr tl)r output L'quills ihe
c(lujlibliLrin voitlge. Therefole. this ovenidc pcliod com-
persales t'or thc voltugL' djl.1ercncc bct\\cau thc int!,gt tor
output and lhe e.luilibriuur voltlgc untl its corresponding
coLrnl xl the end ()l' the rc:l\trra ilrl.r'v:ll

Nlodcl 3575A

'1-87. \\hen tlle override is complete. the BCD counter of
Al2Ll2 js put on "hold." Thc contents ol the counter are
lorded into ths st!tic latches of A22U2 rLlong with
Lrndeningc intornlution dccodcd from the courtcr con-
ten1s. Underrlugc is 59i, ol iirll scule and corresponds to a

c,runt of 100 counts. Olice the counter contents have been
londcd ir)to lhe stiltic Iatchcs. thc countcr is clcarcd. The
contcnts of the stxlic lxtches rrc tlrnsmitlcd to thc
multiplexer where they are mLrltiplexed to the push-pull
Data Buffers in BCD iolmrt. This opcration ]s syncl]ronized
by the I oi.1 Decode with the Digit Bullers rvllich provide
a digit strobe. The Digit Buffers strobe the digits jn a 1,3,2
and .1 scqucncc wl)crc digit 4 is thc mosl signjlicanl digit.
The digJt strobe is pcrfornred by rhe Digit Butfers applying
a high output to thc lerrninal of A: 1U I associatcd with thc
digit of intcrest. A2lUl provides inverters at each oi the
inputs and trans]]lits a lorv th|otrgh a brsc rcsistol. AllR8
thru Rll. This low appeals on thc birse of the trrDsistor
swilch associated with the strobed djgit. A low on the basc

ot Al I Q I tlrru Q/l forward biascs thc tr ansistor rnd applics
the + 5 V on thc c$littcr ti) the associ!ted digjt in lhc
display. This appljcrtjorl ol + 5 V ctivates thjs digil oi the
display. Sirnultrnet)us with ths lcrivrtion of thc digit. the
BCD output liom the Data Bufi'ers is transmittcd ro llle
Decoder /l)r iver. A2lUl. whicli converts the BCD irtirrma-
lion lo a scvcn-scgrDcnl eodc. This scvcn-scgment code
beilrg synchrorrized with thc slrobed digit. is displayed.

l-88. The polrrity ot thc analog input yoltagc is dqter-
rnrned by thc slalc of tho U/D logic when the BCD CoLrnter
is rcsel 1o zero. Tlris ilformiltion is l()adsd into tha slxtic
lllch once ea0h n)easurqmqul uycle. 'fhc cortroi logjc
strobes the poiilrjry sigu by rpplyiDg a high to the siln
strobc 1.rn1inal on AllU6. The sign strobe is perforored
once each measure intcrvrl. Thc poilrity iofornlatioll
located in the static latchcs is transrnittcd to tllc siqrl
displal.

4-89. Polarity Sign Blanking. Ii an anrlog input voltxge is
grerler lhan a full-scrlc input ot 1.999 V. thc 3l! digit
Llisplay rvill blink during the rcro cycle of thc counter'. This
bljrrki g [ltc is e(]Lrll to the salnplc rrtc. ,{lthough the
disphy blinks lor nn rinrlog input gre!tcr than lull-scalc ol
I ()gq V. ur alrlog irput voltrlic ihal is 150'li ol full-scalc.
or l.!)91) V. is ac.uriltsly displaycd in th. ovcrriurge
blinking rrode. Trarsistors 42lQ5 rnd Q6 ir'r c{) julclion
lvith AliRll and Rl3 provide a polarily sisn blanking
!apabjliry. Wllen the instrumenl is operated in the DCA or
DCV nrrxlc. a grounil is supplied to the base of AllQs.
This ground hrrward biases AJIQ5 and Q6 rvhich supplics
+ 5 V to the anodes ol tlte poiarity sign segments (A:lU5
pnr l). li the instrunent is in the OHMS or ACV modc,
+ 5 V is applied to A2lQ5. A2lQ5 turns off and in turn
reverse biases 42lQ6. Whcn A2lQ6 is not conducting,
l- 5 V js rcmovcd from the anodes ot the polaLity sign
scgments (A l1 U5 pin I ) blanking thc polarity sign.

l.t{
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4-90. Reference Supply. The refcrencc voltage is obtrillqd
by reducing the irstrument's + ll V supply lo a Icierenc.
vollrge of +6.2V. Droppiog resistor Al:R7 redLrces thc
supply voltage which is tlltered by A2:Ci. A zencr diode.
A2lCR2, is in parallcl with C,] and clamps the I'cfcrcncc
voltage to +6.1 V. The rcicrcncc voltage is supplicd 1tl

AllUl and is lhe soutce of the refelellce curretlt sLrPPlicd

to the integrator summrng mode.

4-91. Trigger and Hold (Options 002, 003) Whcn rr

i.rr()und is applicd ltl the LOCALiRENIOTE cLrntrol lirrc (Pl.
prn 50) thc i ternal santpling irt the Prtrcl Iletcl is disablcd.

In this disrblcd ot Hold corrdition. U) pln I is hcld loir rnd
the Nl/Z high to low lralsitions on Ul pin I hlve no eftecl.

.1-9:. Exlcrn!l triggcring nlust bc used to obtlitt successivc

mcter readirlgs or BCD outputs in thc Hold condrlioll. An

cxtcrral trigger puls0 o1-grcrtcr thrn i nrs rpplicd to Ul pin

ll causcs Ul pins 7 arrd l0 to bc high. Wilh pins 7 rnLl l0
both hi.qh. pin E rvill go low. Th.'eoncspondirlg low on pirr

I (CLR) causes pitr l3 to go high whiclr plirces a high on Lll
pirl I rnd lhe ncxt lolv to high trrnsition ol thc N'l/Z litre

rllows rllc Prnel Mel.r lo tlkc r rcading. Thc hlgh to ltr$
lransrtion of lhe IU/Z lirrc. lirrcos Lll pin 6 1CLR) ltrw
uttielt:r.'rrrr .rLJl. \ lh. H 'l.l L,,IJlll,,rl

493. lnterlace Assembly (A168 Schematic No. 9).

:1-9.1. The lnterfacc Assernbly (Al6ll) is installed in place

of the Interl'ace Substitutioo Assembly (Al()A) in i,islru
ments equipped with the rerDole prograntming lnd dull
panel oreter options (OplioIS 001. 00-l). I1t,: purposc o1

the Interfrce Assernhly is lo providc lhe dcco(ling. tirring
and switching krgic reqttired for the Il(l) outpttts rnd
rcmote controlled functions.

4-95. BCD Output Circuits. Ihe UCD output cir!uilry
shown on the lelt-hand side oI Schernatic No. () (lCl
through l(l1l) rcceives raeasurernent data fronl the lwo
panel meters and converls this dati itl1o parallel B( l)
outputs that are available at the rear panel Interlace
connector. Thc circuit in the uppcr porlion oi lhe
n:hcrnatic (lcl lc.l) coDverts thc data frern the riglrtJrald
(phase) pancl rlleter. while the circuit in the l()wer po.lil)rl
of the schematic (l(5 lC7) coDverts the drta front the

leit-hand (amplitudc) panel meter. Sincc the two B(l[)
output circuits are identical, the follorving description ()1'

the "phase" circuit applies lo bolh circuits,

.1'96. The BCD output circuit is cornprised of three decade

counters (lC2 IC,1). an overrange flip-llop (l('lA) and

associated logic circuitry. To begin a nreasurenrent. the
Reset line (XAl(r pin l) lronl the panel meter goes krrv and
remains low tbr -l-l ms. This resets the dcclde counters lo
000 and clears the overrange flip-flop. \Vhen thc Resei linc
gocs high, a series ol pulses from the Galed Clock output of
the panel rreter are fed inlo the decadc counters. Since lhe
number of pulses is equal to the panel meter rcrdiig. lhe
accumulated count at lhe end ol thc nleasuremettl lycle
provides the required output data. If the count is greater

than ()9(). counter ICI passes a "carry" pulse to lhe
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ovcrrange llip-flop which providcs I singlc'litle overrenge

indication. In -1575A Option 001. the higii-true IICD
outputs lror the dccade courters dre applicd to inverter

gates (lClt.lcq) which providc L)w-tIue BCD otrtpuls at the

lnlerface collncctor. In Option 00.1 instrtrmenls. lhe ifl-
vcrter gates are repleced by non-inverting drivers whi0h
provide high-1rue BCD outputt al the lnterface conneclor.
Jumpers on the Al6B board pcrrnit selectloll of high-1rue

(P) or lorv-true (N) logic lirr llle overringe 3nd polarily
outpirl lines.

4-97, Controller Section. The controller secliolt of the

Interflce Assenthly is lo!ated in the upPer right porli(nr ol'
Schenratic No. (). This secliul is conlpri\ed of tw(r '1-bit
Drultiplcxers ( lC l i rnd I( 1 .1) and ! Lr)cal./Rerrlole e(nltrol
circuit (lCl7B. I( lttB). Each nrultiplexer has eight inpuls
ard four outpuls. Irour of llte inpuls lo each IDultiplexel
conre frorr the tiont panel controls lud four eotne from the
reer panel Inlerface corneclor. Jl. flie oulput lines go to
lhe Funclion Swrtching Assernhly (AE). the Phrse Corltrol
|ilrcr (A7). the Lr)g (olrvertcr (A-liA.1) and the Inpul
Arte!lLlators (Al/Al) to conlrol the inslrLlntcnl functitms.
Tle rnultiplcxers operate like .l-pole. double throrv rrvilclles
N4rere the iirur oulpLtt lines rle !(rlnecled to eitller the

liont pirnel controls (Loeal) or lhe relll(rte conlrol lincs
(llenn)lc). Switching is accontplishcd hy applying r logrcal
"1" (+ 5 V) or "tl)" (0V) 111 l( l-1. I( l-1 pin () tvhiclr
c()nne.1s 1o thr' [.oca]/lierrote line through NA\D glte
I( 178. With ro input to llic l-ocal/Ren)lile line ot rvhen

Iocal control is programtneil hy ln crlerttll ctrnlrollet. the
line is held positivc cnusing the outpul of I( l7B to go lorv.
'Ilis di:rbles lhc rcrrole inputs lo I('l-l arrd l( l-1 rnd
enablcs lhe inpuls [ron] lhe frortl pJncl .oltlrols. \\llen
ground is applietl to tlle [-o.rl,/llerltote line. tlle oulpLrl of
I('l7B goes lrrgh and cortrol i\ lrrn\lbrred lo llle rernote
control linc:. The ei!r1t Ielnote conlrol lines use ground
lrue logie and lre normallv heU irt .r "0" (l"ll\c )condition
hy llre full-up resistors wilhin R5.

4-9E. \ote lhal the lo.rl,irenlote lirle front the oLltPul oI
l( l7B is also connectcd to ir htlller,/inverlet sllge. I( 18B.

\\hen gltlund is apPlied lo the l-o'll'/Relllote lille (Renlotc
( (rrlrol). the outpul ol l( ltB goes lorv supplying a "hold"
to Iht panel tneters. In lhe P3!lel rlleters. lhe "hold'
coI]rrnlnil disahles lhe lnlerntl senrpling lnd thereby
i hibils rneasurenlenls. In rrrtler lo ohlaill nleter readings tlr
IICD oulpuls. il is lhen necessilo/ lo use cxlcrnri lriggerinS.

Extcrnal lriggering is ucc,.rt:rplished bt- grounding the

I{crnote,/l\'leasLrre line (J I pin ll )$hirl1 c(n)lrols the tilning
circuits dis.u\scd in the lirllttrving plragraphs. ln sonle

cases. il is desirehle to use exlernal lliggerirlg arld. lt lhe

sarnc li re. control the illslrulllenl tiolll thc lront panel. fo
accornplish lhis. l luntper is provirled rl lhe oulPul ol-

lCl7B. Wherr the juDrper is ctrtrttecled h.twecrl lellllillals I

aDd i (g.nd). the front pilnel cotllrols Ietrtrtitl operrtive ]nd
the renrole lincs that ertntrttl [tLrttt panel l'tlllcli(]ns ilre
ilisa ble d.

l- l:
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4-99. Timing Circuits. In lhe Renrote Con(rol mode. it is

Deuessary to trigger the panel nreters by applying a

nn)mentary ground to the Relnote l\leasure line each time a

ineter reading or B('D outpul is required. Crounding the
Rernotc N{casurc line sets the data flag and initi:rtes a

varieble time deley rvhich. in turn,lriggers the panel nreters
JoJ iIlilirle, llre ll]e:r.urellrertl .\.'l(.

4- i 00. Tle exlernal trigger and flag liming circuit is shown
in 1he lower rightiand portiol o[ Schenlatic No. () anC in
the Tirning Circuits Functional Block Diagrum. FigrrLe.l-1.1
Refer to Figrrre4-l:1 for the iollowing discussion.

"1-101.'the tinirlg circuits arr'compriscd of a Trigger F'lip
Flop. A FIrg Flip Flop. r Verirhlc Dclar. a .10 nrs Dch)
and associotcd logic circuitry. Beii)re the tltling circuits cal
opcratg, rerDote operation nlusr bc sclect.d by grounding
the l-ocal/ llenote line. This disables the internal sanrpling
in the panel nreters and enables the titning cirouits. Witll thc
l-ocal/Relnote line !!rourded, it is further necessary to
nrollrelltarily ground the ReI]rote lleasure line to itlitiate
the til]ling secluence and triggcr the pancl mctcrs. Cround'
ing the Rcnlolc \'lcasure line.auses the output of ICI6A to
go high. This. i tunl. iuitiatcs the Variable f irnc Delay and
sets the Ftag FIip Flop. Note that tlre two flip llopsnre set
and reset by a low (0) ralhcr than e high (1). This is tlie
reason lirr the invcrter betwecn the output of ICl(rA and
the "sct" side of the FIag Flip I.lop. \!'hen a "set"
cornrnand is applied to the FIag Flip Fiop, thc + Data Fiag
Iine goes lou' and the'Data F-lag line goes high. Since the
+Flag ljre (Q) k ied back to thc input of IC16A. the
output of lCl6A rernains high untrl the Flag Flip Flop is
reset. The Variable Delay is initiatsd by a l.ogical I at the
output of ICI6A ard colltrolled b) lhe two frcquency
range lines. FRI and FRl. Delal tune is dctcrmined by the
frerluency rarge settillg as intlicated in Trble 4-6. At the
end of the delay period, lhe oulput of the Variable Delry
circuit goes low applying a *sel" command to the Trigger
Flip-Flop. \Vhen "set". the Q side of the lrigger Flip-Flop

Ntodel 3575A

Table 4-6. Variable Time Delays.

Delav

1 Hz-1 kHz
1O Hz- 100 kHz

100 Hz I MHz
1 kHz . 13 MHz

33 sec.
3.3 sec.
0.42 sec.
0.O2 sec.

goes low to trigger the panel meters. \lhen the panel meters
are triggered, the (L) Flag input from Panel l\,letcr I goes

high artd remains high during the l00ms measuremen(
period. When the nreasurenrent is corrplete, the Flag line
goes low, initiating the 40 ms time delay. \\4ren the 40 rns
delay has elapsed. the output of the delay circuit goes lo\\,.
applying a "reset" comrnand to both flip-flops.'fhis causes
the panel meter Trigger line and the + Dala Flag line to go

high and the - Data FJag line to go low. Resetting the data
flags indicates 1o an external cortroller that data is ready at
the BCD outputs.

.1-i0:. The purpose of the Variable Delay in the timing
circuit is to elrsure that the instrument has been givel
sulficient setlljng lime before the data flags are returned.
Since the actual seltling time of the inslrument is oflerr less

than the time provided by the Variable Delay circuit. the
user rray find i1 convenient 1rl bypass the Variable Delay.
This can bc accompiished by applying a continuous ground
to (he Trigger Mode line. Grounding the Trigger Nlode line
disables the Variable Delay circuit and enables ICl7A.
\\4ren a momentary ground is applled to the Remote
Nleasure line, the output of ICI6A goes high. lhe oulput ol
I(ll7A goes low and the two flip'flops are set simullane-
ously. Al the end of the l.ln lns neasurenrent (ycle. both
flip-flops are reset, the Trigger line goes high and the data
flags are returled to their original states.

__lrryl-
,r,. L r r1

"" fl lnra..-.+ iLOw. r oro R.od, )

CE.]Y

c15 B

o" - f -ro,o..r.
H GF Doi. peody)
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Figure 4-14. Timing Circuits Functional Block Diagram.
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afld lour outputs. Fcrur of the inputs to each rnultiplexer
ct)ure fronl the liont panel controls and fnur corne front the
rear panel llrterlilce .o nector. J l. The output lincs 8o to
tlre f'unction Switching ,{.senthly (AS), the l'liase (otttrol
Filter (A7). ihe Lr)g (onverter (\-l/,,\l) and thc Input
Attcnuat!)rs (Al/A2) to control tlre inilrurDent lunclions.
1l)e rnultiplcxers operrt(' like .1'pole. douhle-thro\y switclres
rvhere the [r)ur outpLrt lincs are c()nnecteLl Io eithcr t]re
front panel controls (local) or the remote cont(rl lines
(Rcnrrrte). Switching is rcconrplislrccl hy applyrng a logical
"1" (+5V) or "0" lt) V) to I( 1.1. I('1,1 pin ') rvhich
.()lurccls to the Lo.al,/lLerrrote Iine thr(rug1t NAND SJte
lCl7B. With oo input tr) lhe lrrirl,rllenrrrte litte or when

l(\'al control is progrrflnled by ru external c,.rntrrtllcr, 1he

lirrr' rs held p()sitive cilusrng the oLrtput ,rl l(.I 7B to go lorv.
'lhis disahlcs the rerrrrtc inputs to I('1.1 !nd l('1.1 rnd
e lhles the lnputs fr,)rl the fronl p nel conlrols. \!'hen
grouod is applied to lh,.' l,ocal/Ilcntole linc. the oulput ol
I( l7B eocs hgh anrl c,rulrol is trrnsfcrred to the renrole
C(),ttrol lines. ThC etgltl renlotr: ronlr()l Irtres Use groUnd

truL' logic ur(1 are norrtrally held in r "0" (F.tlse)cr.lndition
by rhe pull-up resislor\ \,ithin R5.

4l{)1. Notr' that the l,rtrl/rernole line tionr lhe output of
l( l/B is also conneclcd to a buffer,/inverler slage. I( 18B.

\Mren grourrd is .rpplied to the L,ocal,/Rentote line (Renlote
(,rrrrrol). the oulpul ()l lClSl] goes lou'supplying a "holiJ"
to tlre prrL'l rrcters. lrr tlie panel nlelers. the "hold"
ii1|ll]]lrn!l dr\ahles lhe intelnal \ar]rfling and lhereby
iflillhits r)leasurernents. ln order Io obtain rtleter readings oI
BCD output'. it is tlielt necessarl to usc exlernal triggerir)g.
I rttrnal tnggering is accornplished by grounding the
Rcrrote/Nlexsure line 1J I pin I I ) which controls tlte tinring
circuits discussed in the iirllowing paragraphs. ln some

oases. rt ls desirable to use external trigeering !nd. at the
sal]re till)c. contro] the rnstrrrlrent fro l the front pancl, To
ac, L,rnplish this. a junrper is provided at lhe output of
l( l7Il. \\'hc'u the iumper is conDecled bctween terminals I

Section IV

elld 3 lgrrd). the frt,nl prnel control\ reurain operalive and
the rernote lines tllat .ontrol fronl penel functions are

tiisabled.

4-102. Timing Circuits. ln thc Rernotc Control nrode.it is

llecessaiy to lrisBer lile panel nreters by applyirtg t

rnonlentary groilnd to llre Ilemote ]! easure Iinc ca.h l,llrc J

rreter reading or B(D outpul is required. Grounding the
I{ernote i\lr3sure line 'ets the date flag and initiates a

variablc tirrc dclay *hich. in tuln, triggers the panel meters
aDd initiates lhe nreasLlrerrenl cycle.

-1-10-1. The e\lernal triggcr rnd flag lirning circuit is shown
in thr' Iower rightJran,J portion of Schenrlic \o. 9 and in
the 'Tirning Circuils [:unrtional l]lock Diagram. Figure 4-15.
llefer to fiiturc -1-15 lr)r the foliorving discussion.

4-i04.lhc 1Lllli0!l .ircLrts ur0 .{)nrprLSed of l Iriggqr Flip
frlop. A Fl.rg Flip t;lop. .r V.u irhlc l)c1ri, . a -10 lns Dclav
aI]d rssoci.ltc(l iogic circ u itr \. lJcli)rc llro tirtting crr.uits can

operate. renrolc ()pcration rnrlst be seloctcd by" grouliding
the Lr)cal/Relrrot. linc. This disablcs tlle inle(nal sarnpling
in the panel ri)etcrs Jnd enablcs the trnling circuits. With the
Locai/Rerrotc li,rc gr(rLrlded. it is lurther neccssary to
rnonrcntarily grotrntl lhc. IlcDt,ute Ilcasure ljtle to illitiate
the til ing sequcncc a d trigB,cr thc pancl rnelers. Cround-
illg the lLerr,)tr \lcasure lirtc cliuscs tlle output of IC l6A 1o

go higlr. -l his. i turn. i,ritiltcs thq Variablc '1 ime Delay and

scLs the Flag I'lrp Irlop Note that thc 1wo ilip tloPsare set

and reset b) a l(,w (ll) rallrcr than a high (l). This is the
roason ibr thc utvcrter b,:twecn tlLe output of IC16A and

the "set" side Lrl thr' fjl.rg Flip Flop. When a "sel"
cornnrand is appliod Lo tlte lilag FliP Flop. the + Data Fla8

line goes lo$, and the - l)lta Flag line goes high. Since the
+Flag line (O) is ied back to the input of lCl6A, the

output of ICI(rA renrrins higll until lhe Flag Fllp ljlop is

reset. 1l1e Varirble Deh] rs i,litiole.l by u Logical I at the
output oI I(ltrA arrd cor]trolled by the two frequencl'

_-'.lt:l-

"" f l -DA'a FLac* iLlw - 0o!o Reodr)

o" - f *oara..ac
lBtcB: Oolo R6ody)

Figure 4-15. Timing Circuits Functional Block Diagram.
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Secti{)n IV

13r1gc lines. t'Rl r.nd t:l{:. l)el.r1 tirrc is dcterrincd b} thc
frerquencl' range sctting as irtdrcaled in lable '1-6. At the

end ol the dclal pcrir,J. the outptrt ol lhe \rariable Delal'

ciriilit loes 1o* lppllint t 'sct" cotrmlnd to the lriSScr
Flrp'Flop. Whcn "-'et". lhe O side ol tlre liiggcr Flip-t:1,'p
goes low to trigger the pinel rncler:. \\'llerl thc panci lllcl!'I\
ire triggered, the (L) t'lag infLtt fr{rrrl Prrlcl \leter I glcs
high and rerrJills hirh durlng the l0() llls nlelsurcrrlenl
period. \\'hen the nrersurerneot j\ corrlpleic. the Flag Iine

goer lo\\'. initialing lhc J() rrts trnre delry. \\hen tlre -10 IIrs

del,r1, lrrrs clrpsed, th. nulpui of thc delrl circuil g0cs Ior','.

lppll inr l "re:et" cr)irlrninLl to both flip t1r'ps. Tltls catts.'s

the panel rttetcr 'frigrer line and lhc I D.rte FlJg line lo go

hillh rnd the 'Data Il.rg Iirte lo go lo\r,' I(cst'llins the datr
llrgs i,rdicJl.s 1o 3n e\l.rl)ll contl()llcr lllJl da13 is r.Jd) !l
thc' Ii( D outputs.

-1-l(15. llrc puroosc 0i lhe vrri.rl,l. lhlt!' in thr' 1ll))irlg

alrailil ii l() e,rsLlra IhJt lhe ln\llulncnt hils been Ii\cn
suilirie!1 \elllinf tirre I.('[orc the rlilli] llrgs are relurlled.
Since the lctttal seltling linle of tirc instrulnenl is ofteti Iess

\lLrdel ri75A

Table 4-6. Variabl€ Time Dolays.

thJrr llre Iir)r. proYide,l hr lhe Vrrirl)le I)cll) .ir.uit. tire

uscr llIry' liIc1 il .on\.,rient l{l bV!r!\ llte Vlrirhle l)ell1.
l}lis can bc lccontplislrerl hr lpplrrng r conlinuou\ rr()und
lo lhe J !,,tcr IlLrrle lir c. (irrunLlin,r llrL' Tngqcr \1oLle lire
!lisahles lhe Vlriuhlt' I).'l.r' circuit .rnrl enahlts l( l7A.
\\llL' lr r:ronrcnlil,r' lr,,rrnil r. lpPlic,l 1o tlle llcrrr(itr
\ltrrure Iinc. llrr outf rt ()l l( l().\ Lo.\ hlrlt. the oulpLrt rri
l( l7A !()e\ [r,, urd llrr 1\\ r] lllp ll(.p\ are st1 :i:nulllnt'-
Lrusl). ,\t thc an(l ol ilre lJ0 rn\ rilcit.urcnlent cy'clc, hotli
tlip'llop\ ire rescl.lhc Ingr.'r line g,res high rnd the drlr
llaES are returr)cd lr) lllcir orrLrnxl stiltts.

l0 Hz - l0rl Ir]r
100 Hz - 1 i.rH2
I kHz l3 f"lll2

ilirr:

0,1? s..
0.02 !..

l-l8
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5.1. INTROD U CTION.

sEcTl0N v
MA!NTENANCE

Section V

5.3. RECOMMENDED TEST EOU IPMENT.

5-2. This section contains complete maintenance infor- 5-.1. The test equipment that is recommended for main-

r)ratior for the Model 3575A Gain-Phase Meter. Includcd taining the Modei 3575A is listed in Table 5-1. If the

are perforrnancc checks, adjustment procedures, trouble- recommended ntodel is not available, any instrument that

shooting techniqucs and instructions for the removal and has specifications equal to or better than the required

replacement of various assemblies and conponents. specifications can be used.

Table 5-1. Recommended Test Equipment.

Rcquired Chamcrerini.!

Usage

Shooiing

DC DilitnlV.ltrieler

Frquency Slnll,csrer
(Se. Nore l)

VoltiBe Drvider Probc

DC Poser Sutply

V!iahle Ph3se Cenerator
(Sec \or.ll

(See l:ieurc 5 l)

R/C Phur S1!ft Network

Lull S.de Rnrgcs 100 nrv lhmugh I00 V
I pul Rcs,\tu.e l0 Me-rohlns

A.curary 0 l'i ot rcadine

fcqucnoy Riise I Hz to l,r:!,Hr
Output L.vels + 19 dBdi to + 26 dBnr (50 ohmt

^lrplrudc 
A.rura.y I H1 to I0 Hz | 0.6 dB

l0llz ro ll MHz 10.1 dB

Axerualbn 80 dB 1n l0 dB srePs

Frequency Range I IIz ro ll MHr
A.cura.) 10.3 dB(orotkrowr ac.ura.y)

volraee Cain: Xl0 (20 dB)
Varnnu r Ourpul l0Vpp
Frqu.n.y Rer-le: I H210 I NIIIZ

Acru'r.y: I tlz lo l00kHr 1 fi
100 kH, ro I MItz: I 5"1
(or oflnown !.cuilcyr

Sensnivity 0.005 v/dn to 10 Yi.nr
sseep: 0 05 !se./.,r io 0 I sc./.nl

Divisior: l0:l
lnrpsdan.e 10 Me8.hmi. l0 pF

Vriable Range .llVd. to+ Ilvdc

Oulpur Freque.cl I kHr
o,tr.ur ltvel: aVnns
Vadable Phase Ranre 0'ro -160'

Pha* Sh,ft: 90 deSrees

Fr.qudn.y Ranre 100 H/ to l3 Mtk

50ohm Fccd-Thru (l t{lu,red)

(l ),18 50-ohm Cabl. (B\C .onrecror,
(:) l4 50 ohm Cables (B\C co,necrois)
(l)e 50-Ohni Cable (8\C conn.irds)

(:) BNC to Eindins Pon AdapteB
(!) B^"( T'Conn.ctor

R: hd llir I Megohin I l'i 1/: W

x

x

x

x

x

x

x

x
x
x

x

x
x

x

x

x

x

x

x

x

x

x

x

-hp. 3:1508

-hp.33208

'hp l55D

.hp l80C

-hp.100044

.hp. :03A

See fiSule 5.1

hp. 11048C

-hp. I I l70C
hp. I I l70B
-hp 10502,{

-hp.1250.0216

'hp- l0l l0A

0757.0059

l. Il r Frequency Slnlhrsirer,! nol available, a T.n Oscillaror such as tht -hp- Modd 65lB can be used or a limlred basis.

L A dc power supply wilh a variablc range oi.l v d.lo +: v dc (hr-Model467Ai can be urd rn place ollhe variabh Phas Cenclalor ior

5-t



Section V

5.5. PEBFOBMANCE CHECKS.

5-6. The following performance checks are in{abinet
procedures that can be used to verify that the Model 3575A
meets the specifications listed in Table 1-1. These proce-
dures can be used for incoming quality control inspection,
to check specifications after a repair or for routine
maintenance.

5-7. Test Card.

5-8. A Performance Check Test Card is provided at the end

of this section for your convenience in recording the
performance of the Model 35754 during performance
checks, This card can be removed from the manual and
used as a permanent record of the incoming inspection or
of a routine performance check. The test card may be
reproduced without written permission from Hewlett-
Packard.

$9. Panel Meter Accuracy Check.

5-10. The purpose of this check is to yerify that the panel
meter accuracy is within the i 3 count (1 0.3 dB,
t 0.3 deg.) tolerance listed in Table 1-1.Ifthe panel meter
fails to meet the required specifications, perform the Panel

Meter Accuracy Adjustments (Paragraph 5-29) before pro-
ceeding with the other perforrnance checks in this section.

RTCOMMENDED TEST EQUtrMENT:

DC Digital Voltmeter (-hp- Model 3450A)
Frequency Synthesizer (hp- Model 3320B)
Variable Attenuator (-hp- Model 355D)
(2) 50-Ohm Feed-Thru Terminations (hp- Model
l 1048C)
50-Ohm Pow Splitter (See Figure 5-l)

a. Connect test equlpment
Conneot DC Digital Voltmeter

Model 35754

as shown in Figure 5-2.
to ANALOC OUTPUT 1.

b. Set the 3575A controls as follows:

DISPLAY* . .. AMPLITUDE
AMPLITUDE FUNCTION. .. . .. . . B/A
Voltage Range - 0.2 mV - 2 V

(both channels)
FREQUENCY RANGE ....l [lz - 1kIlz
PHASEREFERENCE ........,.... A
* Options U01 003: Set AMPLITUDE
B/PHASE swilch to PHASE.

c. Set the Frequency Synthesizer amplitude to
+ 25.05 dBm (2 V rms at outputs of Power Splitter) and
frequency to I kl1z.

d. Set the Variable Attenuator to 0 dB.

e. Allow 30 seconds for the readings to stabilize.

f. Observe the DC Digital Voltmeter reading and the
B/A panel meter reading. The panel meter reading should
be within t 3 caunts of the DVM reading e.g., the analog
output voltage is 10 mV per dB. An output of + I mV dc
should, therefore, produce a panel meter reading of
+ 00.1 dB t 0.3 dB (3 counts).

9., Set the Variable Attenuator to 80 dB and allow 30
seconds for the readings to stabilize.

h. Observe the DVM reading and the B/A panel meter
reading. The panel metff reading should be within t 3
counts of the DVM reading e.g., if the DVM reading is
- 0.797 Ydc, the panel meter reading should be - 79.7 dB
r 0.3 dB.

PEBFOBMANCE CHECKS

Parts Lisr.

Designator -hp- Part No.

Jl ,J3
R1 .R3
Eoard

Connector: BNC lemale
R I f xd flm 16.9 ohms 'l

1.5"X1.5"Copper-Clad
%112W
(double'sided)

1250-0083
0698-5005

Figure 5-1. Power Splitter.
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i. Without disturbing the 3575A or test equipment
control settings, reverse the inPut connections to the
3575A so the Variable Attenuator is connected to Channel
A and the Powff Splitter is co[n€cted to Channel B. A]low
30 seconds for the readings to stabilize.

j. Observe the DVM reading and the B/A Panel meter
reading. The panel meter reading should be within ! 3

counts of. the DVM reading e.g., if the DVM reading is

+ 0.802 Vdc, the panel meter reading should be + 80.2 dB
1 0.3 dB.

k, Options 001-{03: Perform the following additional
steps to verify the accumcy of the riglrt-haad (phase) panel

meter.

l. Ccnnect the DC Digital Voltmetff to ANALOG
OUTPU I 2.

m. s€t the Variable Attenuator to 0 dB and allow 30
seconds for the readings to stabilize.

n. Observe the DVM reading and the right-hand panel
meter reading. The panel meter reading strould be within
t 3 counts of the DYM reading.

o. Set the PHASE REFERENCE switch to the - a
position and allow 30 seconds for the readings to stabilize.

p. Observe the DVM reading and tne right-hand panel
meter reading. The panel meter reading should be within
t 3 counts of the DVM r€ading.

Sll. Amplitrde 8rd Phase Accuracy Checkr

5-12. The purpose of these checks is to veriry that the
3575A meets the anplitude and phase acturacy specifi-

cations listed in Tabte l-1. Read Section III, Paragraphs

3-13 to 3-16 before performing the following tests. If the
3575A fails to meet any of the required specifications,
perform the adjustments outlined in Paragraphs 5-25

through 5-46.

NOTE
The checks outlined in the following procedure will veily
the 3575A phase accutscl at 0 degees and 180 degrees at
citical levels and frequencies throughout the operating
mnge of the instrument. Satisfactory petormance duing
these checks is reasonable verifrcation thst the phase

detector circuits are operating properly. Moginal perfor'
mance, however, may rellect a misadiustment or mal'

function that could degrade the overall performtnce and
produce rcadings that are out of tolerance at points other
than 0 degees and 180 degrees. If performance tppeos
marginal or if further verification of phtse accuracy is

desired, "spot check" the 45 degree points andlor the 90
deglee paints using a precision ph$e generator or reler to
the Supplemental Phase Accuracy Check outlined in Poc
e1@h 5- 17.

RECOMMENDED TEST EQUIPMENT:

Frequency Slnthesiza (-hp- Model 33208)
Variable Attenuator (-hp- Model 355D)
(2) sCOtun Feed-Thnr Termtuations (-hp- Model
l1048c)
50-Ohm Pows Splitter (See Figure 5-1)
(l) 48" 50-Ohm Cable with BNC connectors (-hp-
1 l l70c)
(2) 24" 500hm Cables with
1r 1708)
(l) 9" 50-Ohm Cable with
t0s02A)

BNC connectors (-hp-

BNC connectors (-hp-

PERFORMANGE CHECKS Section V

FREOUENCY SYNTHESIZER
hp 332oa

Mto M
CONNECTOR
hp t25o-ozt6

IOdB / STEP
ATTEN UATOR

,p 3s5D
(T..hindle oi 3575A
for frequenaies >lMHz,
lerminole ot ottenuoior
fo. f.equencies SIMHd

Figure $2. Amplitude and Phale Accarracy Checks.
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Section V

a. Connect test equipment as shown in Figurc 5-2.
Note that the cable lengths are critical and must be as

specificd in Figure 5-2.

b. Turn on all equipment and allow a warmup period of
at least I hour before proceeding.

c. Set the 3575 A cotrtrols as follows:

DISPLAY* . . , AMPLITUDE
AMPLITUDE FUNCTION. .... ... .. B
Voltage Range . 0.2 mV - 2 V

(both channels)
FREQUENCY RANGE .. .,1 tLz - t kllz
PHASE REFERENCE ...... .. ... .. A
* Options 001 003: Set the AMPLI-
TUDE B/PHASE switch to PHASE so

that amplitude and phase can be observed
simultaneously. Disregard any further ref-
erences to the DISPLAY switch in the
following steps.

d. Set the Frequency Synthesizer amplitude to
+ 25.05 dBm (2 V rms at outputs ofPower Splitter) and
frequency to I Hz wirh Leveling switch to OFF'.

e. Set the Variable Attenuator to 0 dB.

f. Allow tine for the 3575A reading to stabilize.

g. The channel B amplitude reading (B dBV) should be
within the tolerances listed in Table 5-2 for the corre-
sponding input frequency and attenuator setting.

h. set the AMPLITUDE FUNCTION switch to B/A and
allow time for the reading to stabilize.

i. The ts/A reading should be within the tolerances
listed in Table 5-2 for the corresponding input frequency
and attenuator setting.

j. Reset the AMPLITUDE FUNCTION switch to B. Set

the DISPLAY switch to PHASE and allow time for the
phase reading to stabilize.

k. The 35754 phase reading should be 0 degees
I tolerances listed in Table 5-2 for the coresponding input
frcquency and attenuator sotting.

I. RESCT thE DISPLAY SWitCh tO AMPLITUDE.

rn. Repeat Steps I through I for each input frequency
and attenuator settin8 listed in Table 5-2. For frecluencies
greater than 10 Hz, the 33208 Leveling switch must be set

to ON. Note that the 3575A Voltage Rarge and Frequercy
Range switches must be set as indicated in thc table. For
most of the checks listed in Table 5-2, the Voltage Range
switches should be set to the 0.2 mV - 2 V position. At
various points in the 1able, however, the 2 mV to 20 V
range is specified. The reason for this is to spot check the
amplitude readings on the high range. These particular

54
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checks do not apply to phase since phase must be measured
on the lowcst applicable range.

NOTE
tlhefi the point is reached where the input frequenc! is
I MHz and above, reverse the Channel A input contlection
so that both sigruls ore terminated dt the 35754 input
connectors.

n. Again reyerse the Channel A input connection so the
termination is at the output of the Power Splitter as shown
in Figure 5-2. Connect the terminated output ftom the
Power Splitter to Channel B and the terminated output
from the Variable Attenuator to Channel A.

o. Set the 3575A controls as follows:

DISPLAY ....AMPLITUDE
AMPLITUDEFUNCTION.......... A
Voltage Range . 0.2 mV - 2 V

(both channels)
FREQUENCY RANGE . . . .! Hz - l kHz
PHASE REFERENCE .,.. .. ,. ., .,. A

p. Set the Frequency Synthesizer amplitude to
+ 25.05 dBm, frequency to I Hz and Leveling to OFF.

q. Set the Variable Attenuator to 0 dB.

r. Allow time for the 3575A reading to stabilize.

s. The channel A amplitude reading (A dBV) should be
within the tolerances listed in Table 5-2 for the coues-
ponding input frequency and attenuator setting.

t. Set the AMPLITUDE FUNCTTON switch to B/A and
allow time for the reading to stabilize.

u. The B/A reading should be within the tolerances
listed in Table 5-2 for the corresponding irput frequency
and attenuator setting.

v. Reset the AMPLITUDE FUNCTION switch to A and
PHASE REFERENCE to - A. Set the DISPLAY switch to
PHASE and allow time for the phase reading to stabilize.

w. The 3575A phase reading should be - 180 degrees or
+180 degrees 1 tolerances listed in Table 5-2 for the
coffesponding input frequency and attenuator setting.

X, RESCT thc DISPLAY SWitCh tO AMPLITUDE.

y. Repeat Steps r through x for each input frequency
and attcnuator setting listed in Table 5-2. For frecluencies
greater than 10 Hz, the 33208 Leveling switch must be set
to ON. Use the Voltage Range and Frequency Range
settings indicated in the table.

NOTE
llhen the point is reached where the input ftequency is
I MHz and above, reverse the Channel B input connection
so that both signals are terminated at the 3575A input
connectots.

PEBFOBMANCE CHECKS



Modei 3575A PEBFORMANCE CHECKS Section V

Table 5-2. Amplitude and Phase Accuracy Checks.

lnput
Range Range

AORB
(dBV)

BIA
(+ or.dB)

Phase
(Oo or laoo)

1Hz
1Hz
1 Hz
1Hz
lHz

lHz
1Hz
1Hz

10 Hz
10 Hz

10 Hz
10 Hz
1O Hz
10 Hz
10 Hz

2OO Hz
200 Hz
2OO Hz
2OO Hz
2OO Hz

2OO Hz
2OO Hz
50O Hz
500 Hz
500 Hz

5o0 Hz
50O Hz

2 kqz
5 kHz

20 kHz

50 kHz
50 kHz
50 kHz
50 kHz
50 kHz

50 kHz
10O kHz
100 kHz
100 kHz
2OO kqz

200 kHz
1 MHz
1 MHz
1 lvl Hz
1'MHz

l MHz
I NlHz
2 MHz
2 MHz
2 MHz

5 MHz
5 MHz
5 f\4 Hz

l3 MHz
13 MHz

13 N4Hz

13 N4Hz
13 MHz

+6.0 !'1.3
.24.O ! 1.3
34011.3
44.0 r 1 .3

.44.0 1 L3

.54.0 11.3

.64.0 ! 1.3

.14.O ! 2.3
+6.0 1 1.3
34.0 I 1 .3

.44.0 t 1.3
,44.0 r 1.3
- 54.0 1 1.3
- 64 .0 1 1.3
- 74.O ! 2.3

+ 6.0 1 1.3
34.0 1 1 _3

44.o ! 1.3
44.0 1 1.3

-54.0 11.3

,64.0 i 1 .3
7 4.O ! 2.3

+ 6.0 I 1.3
.24.O ! 1 .3
-34.0 1 1.3

44.0 I 1.3
44011.3

- 54.0 1 1.3
'&.0 I 'l .3
+6.0 r 1.3

+ 6.0 I 1.3
.24.O ! 1 .3

34.O 1 1 .3
54.0 1 1 .3

- 54.O ! 2.3

. 14.o ! 2.3
+ 6.0 1 1.3
.44.O t1.3
- 64.0 I 1.3
+ 6.0 11.3

- 74.O ! 2.3
+ 6.0 r 1.3
.24.O ! 2.3
-34.0 11.3
' 44.O ! 2.3

- 54 .O ! 2.3
-74.O ! 2.3
+ 6.0 ! 2.3
44.O ! 2.3
74.0 1 3.3

+ 6.0 l 2.3
.34.O ! 2.3
-54.O ! 2.3
+ 6.0 r 2.3
14.O t 2.3

.34.0 ! 2.3

.54.O ! 2.3

.74.O ! 3.3

odB lo.2mV- 2V
:o as lol-v. zv
4odB lo.2mv. 2v
sodB lo.2mv- 2v
sodB I 2mv,20v

I

"nn, lor,'.r. ,u
TodB O.2mV 2V
80dA 0.2mV 2V
odB l0.2mV- 2V

4odB lo.2mv.2v
50.iB O2mV 2V
sodB I 2mV-20V
6odB lo.2mv. 2v
TodB lo.2mv 2v
80dB O.2mV 2V

odB lo.2mV-2Vao.lB lo2mV- 2V
50 dB O2mV-2V
50 .lB 2 tr\V -2O V
6odB lo.2mv 2v

I

znas loz-v zv
sodB Jo.2mv 2v
OdB O?mV 2V

30da O.2mV-2V
4odB lo.z.v zv

I

50 dB l02mV. 2V
50.lB 2 mV -2O V
6OrlB O.2mV- 2V
7o.rB loz-v zV
oda ]o.z.v-zv

od8 O.2mv-2V
30dB I0.2mV 2V
4odB 02mV- 2V
60dB Jo.z.v' zv
60 dB 2 mV -2OV

80dB O.2mv 2V
odB o2mv-2V

50dB O.2 mv 2v
TOdB 02mV 2V
odB O.2mV- 2v

aOdB O2mV- 2V
O dB O.2 mV 2V

30.lB I 2 mV 20 V
4n.rB lot^v. zv
50.rB lo.z^v-zv
60.rB OzmV 2V
80.rB l o.z -v z v
orlB lou -v zv

5odB lo.z-v zv
aodB O.2mV 2V

odB l0.2mV-2V
40dB l0.2mv- 2v
60rrB o 2mV- 2V
OdB O.2mV- 2V

2OdB O.2nV-2V

40.18 L-,-rou
60.18 ]o.z-v-zv
aodB Io.z-v zv

1 Hz-1 kHz
1 Hz-1 kHz

10 Hz 100 kHz
1o Hz 100 kHz
1O H2 100 kHz

10 Hz - 100 kHz
10 Hz - 100 kHz
10 Hz ' 1o0 kHz
10 Hz - 100 kHz
10 Hz .1Q0 kHz

lO Hz'100 kHz
10 Hz - 1oo kHz
10 Hz'100 kHz
10 Hz ' 100 kHz

100 Hz 1 MHz

100 Hz-1 N4Hz

100 Hz-1 NIHZ
100 Hz -1 MHz
100 Hz l MHz
1oo H2 1 MHz

100 Hz-1 fMHz
100 Hz'1 f\4Hz

1 kHz - 13 NIHZ
1 kHz - 13 MHz
I kHz - 13 N4Hz

l kHz 13 MHz
1 kHz 13 MHz
1 kHz - 13 MHz
l kHz 13 MHz
1 kHz -13 MHz

1 kHz - 13 [.4H2
1 kHz 13 f\4 Hz
1 kHz - 13 MHz

1 Hz 1 kHz
1Hz l kHz
1Hz l kqz
1 Hz-1 kHz
1 Hz-l kH7

1H2 I kHz
1 Hz-l kHz
1Hz I kHz
't Hz 1 kP,z
1 Hz-1 kHz

Hz
Hz
Hz
Hz
Az

Hz
Hz
Hz
Hz
Hz

Hz
Hz
Hz
Hz
Hz

l kHz
l kHz
1 kHz
I kHz
1 kHz

l kHz
l kHz
'l kHz
l kHz
l kHz

1 kHz
l kHz
1 kHz
l kHz
I kHz

00.0 ! 1.3
30.0 ! 1 .3
40.0 ! 1 .3
50.0 r 1 .8
50.0 r 1.8

60.0 I 'l .8
70.0 1 1.8
80.0 12.8
00.0 t 1.3
40.0 1 1 .3

50.0 r 1.8
50.0 1 1.8
60.0 ! 1 .8
70.0 1 'l .8
80.0 r 2.8

00.0 r 1.3
40.0 t 1 .3
50.0 1 1 .8
50.0 1 'l .8
60.0 1 1.8

70.0 I 1.8
80.0 r 2.8
00.0 1 1.3
300 r 1.3
40.0 1 I .3

50.0 1 1.8
50.0 1 1.8
60.0 i 1.8
70.0 1 ',l .8

00.0 1 I .3

00.0 r 1.3
30.0 r 1.3
40.0 i 1 .3
60.0 I 13
60.0 ! 2.8

80.0 ! 2.8
00.0 1 1 .3
50.o 1 I .8
70.0 i L8
00_0 I 1.3

80.0 r 2.8
00.0 r 'l .3
30.0 ! 2.8
40.0 l 1 .8
50.0 I 2.8

60.0 12.8
80.0 r 2.8
00.0 i 2.3
50.o 13.3
80.0 14_3

00.0 1 2.3
40.0 13.3
60.0 r 3.3
00.0 t 2.3
20.0 13.3

40.o 13.3
60.0 13.3
80.0 1 4.3

,--,U_-a

1 0.8
I 0.8

'...1.1
! 2.3
I 5.3
1 10.3

1 0.8
I 0.8
i 1.3

! 23

1 10_3
1 0.8
r 0.8
i 1.3

I 1.3

I 5.3
10.8

1 1.3
1 5.3
! 5.3

'l9_'

110.3
I 1.3
! 5.3
1 10.3
! 2.3

r 10.3

' l.l
|10.3
I 10.3

1 10.3
r 20.3
1 5.3
i 10.3
! 2O.3

l 10.3
! 20.3

120.3
r 20.3

1 0.8
I 0.8
1 1.3
). )3
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Section V PERfORMANCE CHECKS Model 3575 A

50-ohm Feed'Thru Termination (-hp- Nlodel l1048cl 
thrr th. 35754 Frcquency Range switch must be set as

* A Test Osci.llator such as the -hp- Model 65lll can be indicated in the tahle'

used in place ofthe Frequency synthcsizer' k. set the Frequency synthesizer frequency to l Hz.

a. Conneit rhe 50-Ohm uutpur oI rhe Frequeniv
Synthesizer, tcrminated in 50-ohm load. to the input of thi I Set the 3575A controls as follows:
Power Amplifier. Using a BNC Tee connector and two DISPLAY . . . .. . . AMPLITUDE
equal len8th cables with BNC connectors, connect the AI\,IPLITUDE FUNCTIoN . . . . . . . , . . . . .B

5-13. High Level Accuracy Checks.

5-14. The purpose of these chccks is to verify that the
3575A meets tho amplitude and phase accuracy specifi-
cations with the Voltage Range switches sct to the
2mV-20V position. These chccks are performed with
20 V rms applicd to both inputs.

RECOMIUENDED TEST EQUIPM ENT:

Frequerrcy Synthesizer (-hp- Model 3320B)*
Power Arnplificr Chp- Nlodel 467A)

Power Arnplifier output to the 3575A inputs.

b. Set the 3575A controls as follows:

DISPLAY+ ,.,AMPLITUDE
AMPLITUDE FUNCTION.. ..., .... A
Voltage Range . .2 mV - 20 V

(both channels)
FREQUENCY RANCE .. ..1 Hz - 1 kHz
PI.IASE REFERENCE ... ... .... ... A

* Options 001 003: Set the AtrIPLl-
TUDE B/PHASE Switch to PHASE So

that amplitude and phase can be observed
simultaneously. Disregard any further ref-
erences to the DISPLAY switch in the
following steps.

Table 5-3. High Level Accuracy Checks.

lnput
Range

Phas€
(0o or 18Oo)

lHz
10 Hz

100 Hz
I kHz

10 kHz
20 kHz
50 kHz

2OO kHz
l MHz

1-1K
11K
1-1K
1"1K

10 - 100 K
10 - 100 K
10 - lo0 K

r00 1 M
r00,1 M

I 0.8 deS.
r O.8 deg.
r 0.8 deg.
! 0'8 deg.
! 0.8 deg.
t 0.8 deg.
1 1.3 deg.
1 2.3 des.
r 5.3 deg.

VoltageRange .....2mV-20V
(both channels)

FREQUET"CYRANGE . ... . . . .t Hz.1 kHz
PIIASITREFhIIENCE ... -...........-A

m. Allow time for the reading b stabilize.

n. The channel B amplitude reading (B dBV) should be
+ ln.0 J BV -t I ..r dBV.

o. Set thc PHASE REFERENCE to , A and the
DISPLAY swirch to PIIASE and allow ti[re for the pllase
readinq to stabiiizc.

p. The 3575A phase reading should be , 180 degrees or
+ l80degrees l tolerarces listed in Table 5-3 for the
corresponding input frequency.

q. Reset rhe DISPLAY switch to AMPLITUDE.

c. Set the Power Arnplifier gain to Xlo. r. Repeat Steps m though q with the Frequency
Synthesizer set to each frequency listed in Table 5-3.d. Sct tlre Frequencl Syntlrcsi,/er arrrplirude ro

+ 19.03 dBm (2 V rnts,/50 olrrns) and frequency to I Hz.
515. Shunt Capacitance Check.

e. Allow tine for the reading to stabilize.
5-16. The purpose of thjs check is to verify that both

f. '[he channel A amplitude reading (A dBV) should be channels neet the ( 30 pF shunt capacitance specification
+ 26.0 dtsv 1 1.3 dBV. listed in Table l-1.

g. Set the DISPLAY switch to PHASE and altow time RECOMN,IENDED TEST EeUtrMENT:
for thc phase reading to stabilize.

Frequency Synthesizer (-hp- Model 3320B)x
h. The 3575A phase reading should be 0 degrees (2) 50-Ohm Feed-Thru Terminations (-hp- ModelI tolerances listed in Tablc 5-3 for the corresponding input I I O48C)

frequency. 50-ohm power splitter (see Figure 5-1)

i- RESCT thE DISPLAY SWitCh tO AMPLITUDE.
Resistor: I Megohm, t l7c ll2W (-hp- Part No.
07s7.0059)

j Repeat Steps e through i with the Frequency x A Tcst Oscillator suchasthe-hp- Modcl 6518can be
Synthesizer set to cach frequency listed in Table 5-3. rr-ote used in place of the Frequency Syirthesizer.
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FREOU EN CY SYNTHESIZER
hp 33208 GAIN-PHASE METER

hp 3s75A

50n
FEED -TH RU

TERIM INATION
hp ro48c

hp 3s75Areo o o-o-o
,oooo

rn
?

5r

'r1 \\/\
)a FEED-T'iRU ,1 )
IER lvllNATrON "r/ /
hp to4ac / /

\____/
POWER

SPLITTER

Figure 5-3. Shunt Capacitance Check.

a. Connect test equipment as shown in Figure 5-3. h. Reverse loe Channel A and Channel B inPut
Insert one end of the I Megohm resistor into the Channel A connections so the I Megohm resistor is in series with the
input connector and connect the other end directly to the Cha[nel B input.
Feed-Thru Termination using a short clip lead. Use another
short c[p lead to connect th; outq shietd of the Feed-Thru i Allow time for the phase reading to stabiLize'

Termination to the outer shield o[ the Channel A inputconnector. o"l;"3:,"1x,,:,"..;?ffir"iil.:yd;;.tff,.i:lli##
b. set the 3575A controls as fbllows: specification for the low mnse on channel B'

DrsplAyx . . . . , .f!ts.! , i" .Tf i'i""?,xx';1,f"il:.l'?ff. xlii"T;::: ,Hrll;
Voltage Range . 0.2my -2 V to stabitize.

ftoth channels)
FREQUENCY RANGE . 100 Hz - I MlIz 1. The absolute value of the phase reading should be 45
PHASE REFERENCE . . . . . . . . . . . . . A degees or less, verifying the <30pF shunt capacitance

specfication for the high range on channel B.
* Options 001 003: Set the AMPLI-
TUDE B/PHASE switch to PHASE. 5-17. Supplemental rnase nccuracy Ghck.

5-18. Ihe purpose of this check is to supplement the phase
c. Set the frequency Synthesizer amplitude to accuracy checks outlined in Paragraph 5-12. This check is

+ 19.03 dBm (l Vrms at outputs of Power Splitter) and included for the benefit of those who do not have a
frequency to 10.6 kHz. precis.ion phase generator and desire to further verify the

3575A phase accumcy at 90 degrees. The test equiPment
d. ,AJlow time lor the phase reading to stabilize. required for this procedure includes a simple R/C phase

shift network such as the one shown in Figure 5-4. The
e. The absolute value of the phase reading should be 45 circuit shown in Figure 5-4 will produce an accurate 90

degrees or les, verifying the <30pF shunt capacitance degree phase shift over the frequency range of 100 tlz to
specification for the low range on channel A. 13 MHz.

f. Set the Channel A Voltage Range switch to the RECOMMENDFD TEST EQUIPMENT:
2 mV - 20 V position and aUow time for the phase reading
to stabilize. Frequency Synthester Chp- Model3320B)*

5GOhm Feed-Thru Termination (-hp Model I 1048C)

g. The absolute value of the phase reading should be 45 (2) BNC to Binding Post Adapten (-hp- 10110A)

defrees or less, verifying the i ao pn shu,it capacitance R/c Phase Shift Network (See Figure 5-4)

specification for the high range on channel A. Reset the * A Test Oscillator such as the -hp- Model 65lBcan be
Channel A range switch to the 0.2 mV - 2 V position. used in place of the Frequency Synthesizer.
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Scction V

a. Consruct an R/iC network as shown in Figure 5-.+.

b. CoDnect the two BNC to Binding Post Adaptors to
the i575A input oorrrrectors.

c. Con,rect thc output leads of rhe R/C network to the
3575A inputs as shown in Figure 5-.1. Thc lcads from tl)e
R/C nclvork to the -1575A should be of eclual length and as

short as possible.

d. Connect the 50-ohru output oI thc F'requency

Synthesizcr, tc ninated in 50-ohm load. to tlle input (Jl)
ol the R/C network. Usc a 50-ohm shielded cable to
conncct the Frequcncy Sy tltesizer output to the
Feed-Thru J ennination.

e. Set the 3575Acontrols as follows:

DISPLAY ...,,..,.PHASE
Voltage Rangc . 0.1 nrv - I V

(both chartrtcls )

FRL,QUEN('Y RANCE . . . Sct to lowest
aPPlicable range

PHAStt RT,FLRENCE . ... .... .. .. . A

PEB FOBMANCE CHECKS Model 3575 A

f. Set the Frequency Synthcsizcr amplitude to
+ 19.03 dBm (2 V ms/50 ohms). Set the frequency
controls to provide the desired liequency.

tr"OTIi
Relbr to the Plvsa Arcurat)' specificatin listing h Table
I I (SeLtirnt I) to Lletcntitle the Phasc ertut tolerante for
tlte trrrasprtttJittg inpLtt let,cls otttl Jrequenct,. Adll ! A.J
tlegtecs to phasc aftt)r lt)leranrcs to allo\\, 1'or patrcl rcter

g. The phase reading should be +90 degrees or -90
degrees 1 tolerances listcd in Table l-1. Add 10.3 degrees
to phase error tolerances to allow lbr panel meter crror.
Due to the responsc of the R/C network, the input levels
wiil vary with frequency. Usc thc 3575A amplitude
lunctions to measurc thc input levels and use the lower
level to deter line thc phase accuracy specification.

3,.LEAD TO
CHANNEL A
IN PUT

5OO FEED-THRU
TER[/ INATION
-hp-llO48C

5OO CABLE FROM
FREQU ENCY

SYNTH ESIZER

NOTE

The actual values ot com@nenis used in lhis network are not
critical. ln order to obtain an accurate 90 degree phase shift,
however, the two resislors and the two capacitors mustbe DAldk\l
to within ! 1%. The component tolerances given in the parts list do
not rneet ihis specific.tion and are given only to spare the expense
of using precasion cornponents. lf the recommended ()omponenrs are
used,they rnust be se/C(1cr1to meet the t 1% specification.

3,,LEAD TO
CHANNEL B
IN PUT

3.,GROUND
LEADS TO
CHANNEL A A
CHANNEL B
IN PUT
CONN ECTORS

Parts List.

Desiqnator

c1,c2
c1,c2

J1

R1.R2

C: Ixd mica 10,000 pF 10 % 300 V
C: lxd mica 100 pF 2 % 300 V
Connector: BNC female
Rr fxd f m 1 02 ks11 '/. 114 W

0140,0171
0140-0176
1250-OO83
0698-4615

100 Hz-1 MHz
1 N4Hz . 13 MHz

10O Hz 13 MHz

5.8

Figure 5-4- R/C Phase ShiJt Network.



Hewlett-Packard Model 3575A
Gain-Phase Meter
Serial No

PERFORMANCE CHECK TEST CARD

Tests Performed By

Date

PANEL METER ACCURACY CHECK

Test Limit: 10.3 dB, 10.3 deg.

AMPLITUDE AND PHASE ACCURACY CHECKS

lHz
I LIz

I llz
1 l1z

1 T'Z

I Llz

I LIz

I Ilz
lo llz
l0 Llz

10 Hz

lo t1z

l0 Hz

lo LIz

l0 Hz

200 tlz
200 Hz

200 Hz

200 tlz
2OO llz

0dB
30 dB

40 dB

50 dB

50 dB

60 dB

70 dB

80 dB

0dB
40 dB

50 dB

50 dB

60 dB

70 dB

80 dB

0dB
40 dB

50 dB

50 dB

60 dB

00.0 ! 1.3

30.0 ! 1.3

40.0 ! 1.3

50.0 I 1.8

50.0 r 1.8

60.0 ! 1.8

70.0 t 1.8

80.0 r 2.8

00.0 ! 1.3

40.0 r 1.3

50.0 r 1.8

50.0 r 1.8

60.0 1 1.8

70.0 I 1.8

80.0 i 2.8

00.0 I 1.3

40.0 t 1.3

50.0 r 1.8

50.0 ! 1.8

60.0 i 1.8

r 0.8

t 0.8

t 1.3

'_:_:

+ {1

;;;
I 0.8

r 1.3

- 

+6.0 t 1.3

_ -24.0 ! 1.3

_ .34.0 r 1.3

_ . 44.0 r t.3

- 

" 44.O ): 1.3

- 54.0 r 1.3

- 64.0 r 1.3

- 74.0 ! 2.3

+ 6.0 t 1.3

- 34.0 r 1.3

- 14.0 ! 1.3

- 44.O ! 1.3

-54.0 11.3
- 64.0 r 1.3

-74.0 ! 2.3

+ 6.0 r 1.3

. 34.0 ! 1.3

. 44.0 1 1.3

.44.O!1.3

Rev. A

! 2.3

I 5.3

I 10.3

10.8
10.8
i 1.3

Attenuator
Setting

D\1,1
Reading

Panel
Meter

Reading

0dB
80 dB
80 dB

0dB
0dB

-mv
-mV

-mV

_dB
_dB

-dB
- 

deg.

- 
deg.

B/AIBiAIB/A
(+ or - dB) | (+ or - dB), (+ or - dB)

_.54.0 r 1.3 +-)l



Input Variable
Frequency Attenuator

B AORB A
(dBV) (dBV) (dBv)

B/A B/A B/A
(+ or-dB) (+ or - dB) (+or-dB)

Phase Phase Phase
(0o) (0o or l80o) (1800)

2o0llz
200 Llz

500 Hz

500 Hz

500 I{z

500 Hz

500 ilz
2 kllz
5 kllz

20 ktlz

50 kHz

5C ktlz
50 kHz

50 ktlz
50 kHz

50 kHz

100 krL
100 kllz
100 krL
200 kHz

?00 kHz

I MHz

I Mtlz

1 MHz

1 Mtlz

I Mllz
1 MHz

2 MIlz
2 MIlz
2 MHz

5 MHz

5 MTL

5 MfIz

13 MHz

13 MHz

13 MHz

13 MHz

13 MHz

70 dB

80 dB

0dB
30 dB

40 dB

50 dB

50 dB

60 dB

70 dB

0 dB

0dB
30 dB

40 dB

60 dB

60 dB

80 dB

0 dl]
50 dts

70 dB

0dB

80 dB

0dB
30 dB

40 dB

50 du

60 dB

80 dB

0dB
50 dB

80 dB

0dB
40 dB

60 dts

0 dB

20 dB

40 dB

60 dB

80 dB

- 64.0 r 1.3

- 74.O ! 2.3

+ 6.0 i t.3
- 24.O ! 1.3

- 34.0 1 1.3

- 44.0 r l 3

- 44.0 1 1.3

. 54.0 I 1.3

- 64.0 r 1.3

+ 6.0 i 1.3

+6.0 j 1.3

- 24.0 t 1.3

- 34.0 i 1.3

,54.0 r 1.3
. 54.0 ! 2..3

- 74.0 ! 2i
+6.0 r 1.3

- 44.O ! t.3
. 64.0 i 1.3

+ 6.0 r 1.3

- 74.0 ! 2.3

+ 6.0 i 1.3

.24.O ! 2.3

. 34.0 1 t.3
- 44.O r 2.3

- 54.0 r 2.3

.74.O ! 2.3

+ 6.0 1 2.3

- 44.O ! 2.3

-'71.0 ! 3.3

+ 6.0 r 2.3

- 34.0 ): 23
- 54.0 t 2.3

+ 6.0 r 2.3

- 14.0 ! 2.3

. 34.0 t 2.3

- 54.0 r 2.3

-'74.O ! 3.3

70.0 i 1.8

80.0 r 2.8

00.0 I 1.3

30.0 r 1.3

40.0 i 1.3

50.0 r 1.8

50.0 j 1.8

60.0 l t.8
70.0 r 1.8

00.0 I 1.3

00.0 1 1.3

30.0 1 1.3

40.0 r 1.3

60.0 i 1.8

60.0 r 2.8

80.0 ! 2.8

00.0 t 1.3

50.0 1 1.8

70.0 r 1.8

00.0 j 1.3

80.0 1 2.8

00.0 1 1.3

30.0 1 2.8
,10.0 t 1.8

50.0 1 2.8

60.0 r 2.8

80.0 1 2.8

00.0 r 2.3

50.0 r 3.3

80.0 ! 4.3

00.0 t 2.3

40.0 1 3.3

60.0 i 3.3

00.0 r 2.3

20.0 1 3.3

- 

40.0 1 3.3

- 

60.0 I 3.3

_ 80.0 r 4.3

+ 51

r 10.3

1 0.8
+ n o

! 1.3

t 1.3

t 2.3

r 0.8

i 1.3

r 5.3

! 5.3

i'il
! 10.3

I 1.3

r 5.3
I 10.3

t 2.3

:r 10.3

+ s1

r 10.3

t I0.3

r 20.3

t 5.3

i 10.3

+ )nl

t 10.3

r 20.3

! 20.3

r 20.3

PERFORMANCE CHECK TEST CARD (Cont'd)

AMPLITUDE AND PHASE ACCURACY CHECKS (Cont,d)
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PERFORMANCE CHECK TEST CARD (Cont d)

HIGH LEVEL ACCURACY CHECKS

*Test Limit A dBV/B dBV: + 26.0 dBV t 1.3 dBV

Test Limit: 45o or less

Frequency A dBVX
Phase
(00 ) B dBV+

Phase
(r 8oo)

Phase
(0o oR l80o)

I Il2.
10 Hz

100 Hz
I kHz

l0 kHz
20 kllz
50 kHz

200 kHz
I MHz

_ dBv
_ dBv

- 

dBV

- 

dBV

- 

dBV

- 

dBV

- 

dBV
_ dtsv
_ dBv

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 

deg.

_ dBv
_ dBv
_ dBv

- 

dBV

- 

dBV
_ dBv
_ dBv
_ dBv

- 

dBV

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 

deg.

- 
r 0.8 deg.

- 
1 0.8 deg.

- 
t 0.8 deg.

- 
! 0.8 deg.

- 
! 0.8 deg.

- 
t 0.8 deg.

- 
t 1.3 deg.

- 
t 2.3 deg.

- 
1 5.3 deg.

SHUNT CAPACITANCE CHECK

Voltage
Range lnpu t

B
lnput

0.2 mV' 2 V
2mV-20V - 

deg.

- 
deg.

deg.
deg.



Model 3575 A ADJUSTMENT PROCEDURES Section V

5.19. ADJUSTMENT PROCEO UHES.

5-10. This portion ol Scction V contains complete adjust-
nrent procedures for the Nlodel 3575A Cain-Phase Meter.
lncluded are power supply adjustrnents (Paragraph 5-25),
Panel trleter Adjustmcnts (Paragraph 5-29), Output Filter
Zero Adjustments (Paragraph 5-33), Phase Detector Zero
Adjustnrent (Paragraph 5--15), Current Source and Current
Sink Adjustrnents (Paragraph 5-37), Amplitude Offset
Adjustnrent (Paragraph 5-39), Log Arnplifier (amplitude
accuracy) Adjustnlents (Paragraph 5-.11), Input Attenuator
Adjustments (Paragraph 5-43) and High Frequency Phase

Adjustments (Paragraph 5-45).

5-21. Test Equipment.

5-22. The test equiprrcnt recluired for the adjustmcnts is

listed in Tablc 5-l and at the beginning ol each adjustment
procedurc. If the reconrmended model is not available, any
instrurnent tllat has specifications equal to or better than
the rcquircd specifications can be used.

5-23. Test P0int and Adiustment Location.

5-2.1. Test point and adjustnent locations are shown in
Figurcs 5-6 (top view) and 5'7 (panel metcr). Figures 5-6
and 5-7 are located on a single fold-r-rut at the end of
Section V. AII rneasurement points are cither at the Anaio8
Ouptuts or at designated pins of A7P1. Test connector
ATP1 is a male PC cornector located at the top of the
Phase Control Filter Assembly, A7. For convenience when
maki[g test connectiors to A7Pl, connect a 2X22-Pin
fcnale PC connector (hp- Part No. 1251-1887) to A7P1
and use the pins of the felrale connector as test points. [f
the appropriate PC cornector is not ayailable, use the
lxll-Pin PC extender (-hp- 5060-5q89) supplied with the
instrurnent. All test rneasurements should be made with
respeot to circuit ground which is available at ATP1 pin X
or at any point on the instrurrent chassis. All adjustrnelts
arc easily accessible with thc top cover of the instrument
rernoved. It is not necessary to use PC cxtenders or rcmove
any of the PC assemblics except whcn performing the Panel
Nleter AdjustInents, Paragraphs 5,35 through 5-38.

5-25. + 12 V Reference Adiustmenl.

5-26. This adjustrnent sets the level ofthe + 12 Vdc power
supply which seryes as a referelce for the other regulated
supplies in the instrument.

RICONlMENDED TEST EQUIPNIENT:

DC DiBital Voltmeter 1-hp- Ilodel -l-150B )

a. Connect DC Digiral Vottmctcr to ATPl pin 6.

b. Adjust Al4R6 for + l2 V 13 nlvdc.

5-27. Power Supply Voltage Checks.

5-18. The purpose of these checks is to verify that the
Don-adjustable power supply voltages are within design

tolcrances. lf any of the volta8es are out of tolerance, refer
to the Power Supply Troubleshooting procedure (Paragraph
s-84).

RECOMMENDED TEST EQUIP]VIENT:

DC Digilal Voltrneter (-hp- Nlodel -3,15011)

a. Nleasure the dc voltage at each test point Iisted in
'Iabte 5-4. At each test point, the dc voltage should bc
witlin the tolcrance listed in the table.

Table 5-4. Power Supply Checks.

Test Point Supply

ATPl Pin B

A7P1 Pin 3
A7P1 Pin D
A7P1 Pin 4
A7P1 Pin F

A7P1 Pin Y
A7P1 Pin 21

+2V(on43)
+2V(onA4)

+3.8V
6V(A}
6V(B)

-12V
5.3 V

+5V

+ 1.985 V to + 2.015 V
+ 1 .985 V to + 2.015 V
+ 3.700 V to + 3.900 V
-5.980 V to - 6.020 V
- 5.980 V to - 6.020 V
-11-96Vto'1?04V
-5.200 V to - 5.400 V

+ 4.980 V to + 5.020 V

5-29. 0utput Filter Zero Adjustments.

5-30. These adjustments Dull out a!'ry dc offsets introduced
by the Output Filters. A9 and A10 (A10 is in Options
001 - 003 only).

RECO\,1tr,IENDEI] TEST EQUIPIlENT:

DC Di3ital Voltnreter (-hp- Model 3450B)

a. Connect DC Voltnreter to ANALOG OUTPUT 1.

b. Set the 3575A controls us follows:

DISPLAY*. , . .PHASE
AMPLITUDEFUNCTION .,.........8/A
VoltageRange .....0.2rnV-2V

(botir channels)
FR|QUENCY RAI'GU . . . . .10 Hz- 100 kHz
PHASEREFT-RENCE ..,,..,....,.., A

xOptions 001 -003: Set tlle ANIPLITUDE
B/PHASE slitch to I'HASE.

c. Connect a short clip lead between 49TP1 and
A9TP2. This grounds thc illput to the lllter.

d. Adiust A9R27 lor 0 V 1 0.05 rrtV dc at Analog
Output 1.

e. Renrove the ciip lead.

f. Options 001 - 003: Perform the following additional
stcps.

g. Connect DC Voltmeter to ANALOC OUTPUT l.
5-9



Section V ADJUSTMENT PBOCEDUBES Model 3575A

DISPLAY .. ..PHASE
VoltrgeRange .....0.2mV-2V

(both channels)
FREQULNCY RANGE . . .. . l0 llz -l00kHz
PHASEREFFRT]NCE ............... A

L Sqr A5Sl Jrd AoSl r.r CAL l.

d. Adjust A5R3l (ZERO ADJ) lor 0 V 10.1 mV dc at
the Analog Output.

e. Leave A5S1 and A651 set to CAL I for the followirg
procedure.

5-35. Current Source and Current Sink Adiustments.

5 36. Thcse adjuslmcnts set the P1 and P2 Current Sources
and the X and Y Current Sinks to produce the proper dc
levels at the olrtput of the Phase Detector. These are the
prinrarl phasc accuracy adjustments in the instrurrent.

RI.COMI,IT]NDF:D TEST F]QUIPMENT:

DC Digital Voltnleter (hp- Model 34508)

a. Connect DC Digital Voltr'reter to ANALOG OUT-
PUT 1.+

b. Se1 the 3575A controls as folkrws:

DISPLAY ....PHASE
VoltageRrnge .....0.2mV-2V

(both channels)
FREQUENCYRANGE .. . .. 10Hz.100kHz
PHASEREFERENCE ............... A

c. set A5Sl to CAL 2. Set A651 to CAL l.

d. Adjust A5R,10 (P1 ADJ) tbr-1.8 V 10.1 nrv dc at
the AnaloS Output.

e. kave A5S1 sct to CAL l. Set A651 to CAL 2.

i. Adjust A6R19 (Y ADJ) for I V t 0.1 rnv dc at the
Anakrg Output.

g. Leave A5S1 set to CAL 2. Set A651 to CAL 3.

h. Adiust A6R2l (X ADJ) for 1 V t 0.1 mV dc at the
Analog Output.

i. Leave A65l set ro CAL 3. Set ASSI to CAL 3.

j. Adjust A5R39 (P2 ADJ) for 0 V l 0.1 mV dc at the
Anaiog Output.

k. Reset A5S1 and A651 to NORMAL (4).

h. Connecl r short .lip lerd between A1OTPI and
A1OTP2.

i. Adiust A10R:l ri)r 0 \' t 0.05 nrV dc at Analog
Output 2.

j. Rellove the clip lead.

5-31. Panel Meter Zero Adjustment (Standard & 0ptions).

5'31. This adiustrnelt reroes the panel ireter in the
Standard instrunrert and both palel nrcters in the Optio1l
instrunlents. Bclirrc procceding with these ad]ustDrents,
perfonn the Pancl Meter Accuracy Check (Paragraph 5-9)
to deternrirle if adjustnlents are necessarv.

RECOI,I\lLNDhD TLST LQUll']I{l-rr-T :

DC Digital Voltmcter (Jrp- Model 3.150B)

a. Perforrn Steps a through h oi the Panel lleter
Rerroval procedure (Figure 5-5J to gain access to the panel
nreter adjustnrelits.

b. Sct the 3575A colltrols as follorvs:

DISPLAY , . . .PIIASI:
-A.N,IPL]TUI)EFUNCI'ION ..,.......,8/A
VoltageRange .....0.2nV-lV

(both cliannels)
FREQUENCYRANGE . .. .. 10Hz-100 kHz
PHASEREFERE\CE .....,....,,,.. A

c. Connect DC DiSital Voltnreter to ANALOG OUT-
PUT 1.

d. Connect a short clip lead bctrvccn A9TPI and
A9TP2. Il the instrunlent contaios two pancl rncters. also
conncet a short clip lead between A1OTP1 and A10TPl.

e. Adlust 422C4 (insidg adjustmcnt) tirr a Panel Nleter
display ol .000 t .003.lfthere are two pancl nreters, adjust
A22C4 in both. Removc short(s) in Step d.

5-33. Phase Detector Zero Adjustment.

5-3.1. This adjustrrent nulls out anl dc offset introduced
by the Buffer/lntegrator ir tllc Plrasc Dctector.

RECO\'II\I ENDLD TEST EQLIIP\'lENT :

DC Digiral voltnreter (-hp- Nlodel 3,150B)

a. Connect DC Voltmcter to A\ALO(i OLiTPUT 1.+

b. Set tl)e 3575A controls rs foliows:

*Options 001 - OO3: Connect DC Digital Voltmeter to ANALOG OUTPUT 2. Set the AMPLITUDE B/PHASE sw;tch to PHASE.

5-10
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5-37. Panel Meter/Analog 0utput Adiustments.

5-38. These adjustnrcnts set the pattcl nleter displays to
coinuide rvith lilc anllog oLrtputs.

a. Set A5S1 to CAL l. Set A65l to CAL 1.

b. Record rcading of phase panel Ineter (right nreter).
Reading shoukl be approxiruately 180o.

c. Set A5Sl ro CAL 1. Set A65l to CAL L

d. Rccord rcading of phase pancl Ineter (right nreter)
next to recorded rcadin.e of Step b.

e. Ad.just 422R5 oi panel ttreter for a readilg ccrltered
bctweel tlle readings recordcd in Steps b and d.

l. For a standard illstrunlent (oltc panel nletel) sct

A5Sl and 465I to NORI\{AL (.1). For Optiorrs 001 - 003,
perform Stcps g through i.

g. A5Sl and A6Sl rcmairt sel lionr Step c. Shorl
A9TPI and A 10TP1 togethcL.

h. Adjust A22R5 ol the lelt parrel Ineter until rerding
is sanre as that ol the right patlel neter.

i. Sel A5S I ard A65 1 to NOIiMAL (4).

5-39. Amplitude 0ffset Adiustmenl.

5-40. This adjustnlcnt sets tlle dc opcrating point of the
Sunrnring Amplifier in the Function Switching Assentbll.
A8.

RECOMN,IENDED TLST EQUIPN'IENT:

Frecluency Synthesizer (ip- Model 3320B)*
DC Digital Voltnretcr (Jrp- Model 3.1508)
5O-Ohrn Fccd-Thru Ternrination (-hp- Modcl 1 10'18C)

a. Conreut 50-ohnt output of Frequency Syrlthesizer,
tcrminrted in 50-ohnr load, to the chrnnel B input of the
35754. Conncct the DC Digilal Voltnreter to ATPl pin 2

(Options 001 - 003: Conrecr DV\t to ANAI-OG OUTPU'I
2).

b. Set the -3575A controls iis iirllo\\'s:

DISPL;\Y**. .....ANIPLITUDT:
AMPi,ITUDEFT-]NCTIO\ .,.,,,..,..,.8
VoltageRange .....01rnV'lV

(both cirlnnels)
FREQUEhVCY RA\-GE . . . . . l0 llz-100ktlz

c. Set thc Frequencl Synthesilcr amplitude to
+ 19.03 dBnr (2 V rns/50 ohrrs) and frc(luenc) to 1 kHz.

d. Rccord the DVM readirtg: mV dc.

e. Collnect the DC DiSilal Voitnlcter to ANALOC
OUTPI]T I .

l. Adjust .{8R43 until the DVM indicatcs the valtLe

recorded itr Step d 10.1 mV dc.

541. Log Amplif ier Adjustments.

5-,12. These adjustnrents sc1 the dc bils. !ain rnd syrrlnlclr)
ol the Log Anrpliiier and Sytichron,rus Rectifier in each

input chlrnnel. Thcse are the prinrury amplitude accttlllcl
adjustnlellts in llte i struntcnt.

RLCONlN'IINDED TEST t--QUIPN,lENT:

Frcqlrenc) S) nlhesirer (-hp- N'lodel 3320B)
DC Digilal Voltmeter (Jrp- Model 3450A)
Vrriable AtlcnLralor (-hp- Model 355D)
5O"Ohm Feed-Thru 'fernriration (Jrp- Modcl 11048C)

NOTE

The Jblktwitg procetlute is pet.lbmrcd iirst Jbr
clutntel B ond tlrc agaitl fitr <ltatutel A Thc
tlrunncl B ddi6tnrcnts ate locut&l ott tlrc
chantcl B Log Crnvcrter boartl, A1. Tha

charnel A aLljustnrcttts urt located ott tlrc
cha ncl A ltry Crttverter boanl,13.

a. Connect thE 50-{)hnt outpul o[ the F'rcquency

Synthcsizer to the inpLrt ol the Variable Atlenurtor (no
lelnrination recluired). Cotttrccl llle outptlt of the Variable

Attenuator. tennirated in 50-oltrn load, to the Channcl B
input ol thc 3575A.

h. Set the 3575A controls as llllows:

DISPLAY*{'- ..... A\TPLITUDE-
AMPLITUD| FITN(ITION . . . . . . . . ...8
Voltagc Range . . . . 0.1 nr\r -2 V

(bot1i clrannels)
FREQLILNCYRANGE . . ... 10tlz'100kHz
PHASI:REFEIII:NCE . .............. A

c. Set the Frecluertcy Synthesizer anlplitude to
+ 19.03 dBnr (l V rnrs/50 ohrtrs) and frcquenc.v lo l0 kHz.

d. Set thc Variable Atlcnuator to 80 dB.

e. Connecl DC Digital Voltnleter to A3/A'ITP1.

i. Adiust Al/A2 R,10 (LOC TPI ADJ) iirr a DVM
reading of 0 \r r 0.1 V dc.

g. Connect DC Digital Voltrneter to ATPl pin 22
(Channel B) or ATPl pin z (Channcl A).

Section V

*A Test Oscillator such as the hp- lvlodel 65lBcanbeusedinplaceoftheFrequencySynthesizer.
**Options 001 003: Set the AUPLITUDE B/PHASE switch to AMPLITUDE B
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c. Set the Frequency Synthesizer amplitude to
+25.05 dBm (2Vrms at outputs of Power Splitter) and
frequency to 15 kHz.

d. Set the Variable Attenuator to 20 dB.

e. Record the 3575A phase reading:-degrees.

f. Set the Variable Attenuator to 0 dB.

g. Set the Channel B Vollage Range switch to the
2 mV - 20 V position.

h. Adjust A2C2 (A'fi ADJ) until the 35754 phase
reading is the same as recorded in Step e.

i. Reset the Channel B Voltage Range switch to the
O.2 mV -2 V position.

j. Reverse the input connections to the 35754 so that
the Variable Attenuator output is coirnected to Channel A
and the Power Splitter output is connected to Channel B.

k. Set the Variable Attenuator to 20 dB.

1. Record the 35754 phase reading:-degrees.

m. Set the Vaiable Attenuator to 0 dB.

n. Set the Channel A Voltage Range switch to the
2 mV - 20 V position.

o. Adjust AlC2 (ATT ADJ) until the 3575A phase
reading is the same as recorded ill Step l.

p. Reset the Channel A Voltage Range switch to the
0.2 mV- 2 V positior.

$45. High Frequency Phase Adjustments.

5-46. The purpose of these adjustments is to minimize the
phase shift between the two channcls at l3 MHz.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Modcl 33208)
(2) 50-Ohm Feed-Thru Terminations (hp- Model
11048C)
Power Splitter (See Figure 5-l )

a. Connect the 50-ohm output of the Frequency
Synthesizer to the Poqel Splitter. Connect the outputs of
the Power Splitter, terminated in 50-ohm loads, to the
3575A inputs.

NOTE
Con ect the 5OOhm Feed-Thru Terminations directly to
the 3575A inputs. The cables from the Poh,er Splitter to

h. Adjust RlE (LOG BIAS ADJ) tbr a DVM reading of
0Vr0.2mVdc.

i. Connect DC digital Voltnreter to ANALOG OUTPUT
1

j. Adjust R29 (AMPL SYIvI ADJ) ontil the absolute
value ol the voltage at Analog Output I is rtinimum e,9.,
- 735 mV dc is less than - 740 mV dc.

k. Set the Vrriable Attenuator to 70 dB.

1. Ccntcr R32 (LOC GAIN ADJ).

rn. Adjust R50 (LOG OFFSET ADJ) for -640 nrV
I 0.5 mV dc at Analog Output 1.

n. Set the Variable Attenuator to 0 dB.

o. Adjust R32 (LOG GAIN ADJ) for + 60 nrV
10.5 nrV dc at Analog Output 1.

p, Set the Variable Attenuator to 70 dB.

q. Rcpeat Steps nr through p until optimum adjustment
is obtained.

r. Conrect the output of the Variable Attenuator,
ternrirrated in 50-ohm lord, to the channel A input of the
3575A.

s. Set the 3575A AMPLITUDE FIJNCTION switch to

t. Rcpcat Stcps c tl)rough q for channcl A. The channel
A adiustme|ts are located on A3.

5-43. lnput Attenuator Adjustments.

544. These adjustments compensate the input attenuators
so that rninimum phase shift is introduced by the atten-
uators on the 2 mV - 20 V range.

RECOMMENDED TEST EQUIPMENT:

Frequency Synthesizer (-hp- Model 3320B)
Variable Attenuator (hp- Model 355D)
(2) 5o-Ohm Feed-Thru Terminations ('hp. Model
l l048c)
Power Splitter (See Figure 5-1)

a. Connect test equipment as shown in Figure 5-2,

b. Set the 3575A controls as follows:
DISPLAY* ... .. ,. .PHASE
Voltage Range . 0.2 mV ' 2 V

(both channels)
FREQUENCY RANCE . 10 !12 - 100 kHz

PIIASE REFERENCE ............. A
+ Options 001 -003: Set the AMPLI'
TUDE B/PHASE switch to PHASE.

5-t2
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the termifiqtions must be ol equal leugth and should be as

short as possible.

b. Set the 35754 controls as fouows:

DISPLAY* ..., . . ..PHASE
Voltage Range . 0.2 mV " 2 V

(both channels)
FREQUENCY RANGE . 1 kHz-13 MHz
PIIASE REFERENCE .. , ... .... ... A

* Options 001 003: Set the AMPLI-
TUDE B/PHASE switch to PHASE.

c. Set the Frequency Synthesizq amplitude to
+ 25.05 dBm and frequency to 12.99 Mllz.

d. Set Al R4 (PHASE ADJ) fu1ly clockwise.

e. Set A2R4 (PHASE ADJ) fully counter-clockwise.

[. Obscrve the ]575A phase readiog.

g. Adjust A2R4 (PHASE ADJ) until the phase reading is

approxinately 1/2 the value observed on Step f.

h. Adjust AlR4 (PHASE ADJ) for a phase reading of
00.0 degrees.

i. Reverse the A and B input connections and allow l0
seconds for the phase reading to stabiliz e.

j. Note the phase reading: 
-degrees. 

If the phase

reading is geater than :r I degree, perform Steps k tfuough
o, if not;proceed to Step p.

k. Adjust A2R4 (PHASE ADJ) until the phase reading
is 3/4 the value noted in Step j.

l. Adjust AlR4 (PllASE ADJ) until the phasc reading is

1/2 thc value noted in Step j.

m. Note the phase reading: degrees. Again revcrse

the A and B input connections and allow 10 seconds for the
phase reading to stabilize.

n. The abs;lutc value ol the phase reading should be

within 1 0.5 degrees of the valtL€ noted in Step tn. If it is

not. split the diflcrence by adjusling AlR,1.

o. Repeat Steps m and n until the absolutc valucs ol the
two readings are cqual within 10.5 degrees.

p. Note the phase readingr degrees. Sct the PHASE
REFERENCE switch to the -A positon and alkrw l0
seconds for the phase rcading to stabilize.

q. Again oote the phase reading: 
- 

degees.

ADJUSTMENT PBOCEDUBES Section V

r. T\e difference bctween the readings noted in Steps p

and q should be t80 degrces t 0.5 degrees. lf it is not, split
the error between the A and - A reference settings by
adjusting AlR4. For example, if the A reading is + 1.0

degree and the - A rcading is - 179.6 degrees, the error is 0.6
degrees and At R4 should be adjusted so the ' A reading is

- 179.3 and the A reading is + 1.3.

5.47. High Frequency Log Amplifier Adiustment.

548. This adjustnlent controls the high liequency response

of the log arnp. See note following Step m.

RECOMMENDED TEST EQUIPMENT :

Frecluency Synthesizer (-hp- Model 3320B)
(2) 50-ohm Fecd-Thru Terminations

(-hp-Model I10,18C)
Power Splitter (See Figure 5-l)
22 pin PC Board Extender (ip'Part No. 5060'5989)

a. Rernove the screws front the A3 and A4 assemblies

and put the 43 assenrbly on the cxtender.

b. Connect the 50-ohm output of the Frequency

Synthesizer to the Power Splitter. Connect the outputs of
the Power Spiitter, terminated in 50'ohm loads, to the

3575A inputs.

NOTE

Connect the 50<thm Feed'Thru Temtinations
directb, to the 3575A inputs. The cables Jiom
the Po\rer Splitter to the ternxinations must be

of equal length and shoud be as short as

Possible.

c. Set the 3575A controls as follows:

DISPLAY*. .. .PHASE

VoltageRange .....0.2rnV-2V
(both channelsJ

FREQUENCYRANGE .... . 1 kllz'13MHz
PHASEREFERENCE ...,.....,..... A

d. Set\ the Frequency Synthesizer amplitude to
+ 25.05 dBm and frequerrcy to 12.99 MHz.

e. Set the AMPLITUDE FUNCTION to A.

l. Adjust 43Ll ior a lelt panel rleter reading of 5.5 to
5.7 .

g. Remove the A3 assembly front thc extender and

install in ilst rument.

h. Put the A4 assemblv on the extender.

*Options OOl OO3: Set the AMPLITUDE B/PHASE switch to PHASE.
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i. For a standard instrurDent (oue panel rneter) go to is 0.17 uII to 0.56 pll. If redding is high, change

Step j. For Options 001 - 003 (trvo par)cl meters) go to 1.1* to 0.17 ttH i.l lott',.hange Ll* to 0.56 lJll.
Step k. ltt sonte eqrlier ilstruments' A3IA4L1* is com-

prised oJ'a 0-22 pH Jixed indttctor (-hp'
j. Ser AMPLTTUDE FU\CTION to B and adjrrst A4L1 9100'1611)inserieswithaA.22pJttoA.33 f

loi a lcft panel nreter rcading o15.5 to 5.7. wriable itductor t-ltp- 9100-1379) ot a singlc
0.35 pH ru 0.55 1tt variablc inductor (-llp'

k. With tlrc A\IPLITUDE F'UNCTION set to A, aditrst 9100'3294). At th(' factor.t', A3l74l-1 n
A,lL1 lor a right panel nteter readilg of 5.5 to 5.7. adjusted tt) pntduce a Log A ot Log B reatling

l. Rerrove rhe A4 asserubly 1ro.r tle e\tender arld 'i!, i,! i ,i!ri;;:Jh .2 
v rms' 1 3 MII: apptied

inslall irl tlic irstruntent.

nr. Replace tltc A3 antl A4 screws. S49 Factory Selected Components'

NOTE 5-50. Certain cornponcrts within the 3575A are individ-
ulll) sclected at thc factory to conlpensate for slightly

Irt earlier instnonents A3lA4t,l* tt'erc Jit:tory varying cireLtit paranrcters. These corttponcnts are idcntified
selected contponcnts. The) \tere sele(tuLl tt) by an asterisk (x) in the parls list and schernaric dilgrauts
protluce Log A or Log B readings ol + 6.() LIB t- and a li,pical value is shown. Table 5-5 is a list of the

! t).3 dB l, witlt 2 l'rms, 13 MH. upplicd 1.) factory selected conlpolcnls. tllcil functions and typical

the input. The t)'pical wlue rungc tl A3lA4l'1* valrtc rarges.

Table 5-5. Factory Selected Components.

Designalor Typical Value Bange

A3/A4R3r sets ranqe of Log Amplifier Gain Adiust, A3/A4R32 lncreasinq
R31* increases gain. Normal values range from 3.01 K to 4.99;
however, values up to 19.1 K can be used. Change B3'l * only if
proper gain adjustment (Paragraph 541) cannot be oblained.

3.O1 K to 19.1 K

46 C8* - Cr 3*
47 C8*, C15"
A9 C8*, C15.
A10 C8 *, Cl5*
A11 C6* C9*

Provision is made for adding ihese capacitors to permit the use

of lC operational amplifiers that require high frequencv
30 pF ro 1oo pF

(lf required)

ADJUSTMENT PROCEDURES
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5.51. GENERAL SEBVICING INFORMATION.

5-51. This portiul of Section V contains instructions lor
removing and replacing assemblies and conrponcrlts, ser-

vicing ctched circuit boards and cleaning the displal'
windorv.

5-53. Cautions.

5-521. The following prccautiotis should be taken rvlierr

renroving, replacing or handling 3575A assctltblies and

conlponcnts. Failure to observe these precautiors can result

in danrlgc or degrlded periirtlancc.

a. Turn off the 3575A before removing or replacing a

printed-ciJcuit assembly.

b. Mren replacing Assenblies Al through A(r, bc
careful llot to pinch cables between the assenrbly cover and
the card'rest ftarne.

c. The folkrwing assemblies must be CLEAN HAN-
DLED;

l) Prearnplificr Assemblies Al /Al
2) L)g (inlverter Assemblies, A-i/A4
3) Phase (lortrol Filter Asscnrbly, A7
4) Output Filler Assemblies, A9/Al0

5-55. Assembly Removal.

5-56. The follorvirg procedures outline the sleps rcquired
to remove each of thc nrajor assr'nrblies within the
instrunrenl. Assenrblics cln be replaced by reversing the
proccdures.

5-57. Preamplifier Assembly (A1lA2) Removal.

a. Rcnrove tlle screws that fastcn thc Al/A: top cover
to tllc card-ncst Iranrc.

b. Unplug cable W3 /W.l by pulling upward at A1/A2 Jl
(ouTPUT TO LoG CONV).

c. Carefully rcnrove Al/Al by pulling upward on the
tabs at the erds of the A I /Al top cover.

d. The input cablc rnust bc taken oLrt of its slot at the
top of the board and orrtput cable tlisconlcctcd to allorv
A1/A2 to be nrounted on the 22-pin PC extender (-hp-

-5060-5989) supplied with the instrlrnrent. Il A1/A2 is to be
placed oo tlie extender. irst iltstall the extender in thc
Al/'A2 socket. Then place A1/Al on the extender ar'rd

reconncct output cable w3/w.1.

e. lf it is necessary to remove Al/A2 conpletely,
disconnect the input cable from Al /A2. To disconnect the
cablc, remoyc the screw tlut fastens the cable shield to the
gound lug ard unsolder the center conductor lrom the
stand-off pin.

GENERAL SERVICING INFORMATION Section V

5-58. Log Converter Assembly (A3/A4) Removal.

a. Rer )ve the six screws that fasten the A3/A4 top
covcl to the card-nest frame.

b. Unplug cable W3/W4 from the PreanPlifier board by
pullilrg upward at A1/A2 i2 (OUTPUT TO LOG COW).

c. Carefully renloye A3/A.+ by pulling upward on thc
tabs at the cnds of the ,A3/A4 top cover.

d. The input and output cables are long ettough to allow
A3/A4 to be nounted on the 22-pin PC Extender (-hp-
5060-591i9) supplied with the instrument. If .{3/A4 is to be

placed on the extender, first install the extender in the
A3/A4 socket. Then place A3/A4 on the extender and
reconnect input cable W3/W4.

e. If it is necessary to remove A3/A4 completely,
remove the screw that fastens the drield of output cable
W5/W6 to the A3 /A,l top coyer and disconnect the cable

leads from A3lA1 J2.

5'59- Phase Detector Assembly (A5) Removal.

a. Renlove the six sorews that fasten the A5 top cover
to the card-nest ftame.

b. Renrove the A6 assentbll' and carelully unplug
cable W7 from the Current Source board at A6J1 (INPUT
F'I{O1\,I PHASE DETECTOR).

c. Being careful tb avoid straining the other two cables
connected to A5, remove 45 by pulling upward on the tabs
at the ends of the A5 top cover.

d. The cables going to A5 are long enough to allow A5
to be mounted on the 22-pin Extender (-hp- 5060-5989)
supplied with the instrument. If A5 is to be placed on the
extender. first install the extender in the A5 socket. Then
place 45 on the extender and reconnect cable W7 to the
Current Source Board.

e. If it is necessary to remoye A5 completely, remoye
the screws that fasten input cables W5 and W6 to the A5
top cover. I)isconnect W5 and W6 from A5 J2 and J3.
Wher reinstalling A5 be sure that the input cable from
channel A ( 43l is connected Io the pins marked A and T
and the input cable from channel B is connected to the pins
marked B and B.

5-60. Current Source Assembly (46) Removal.

a. Remove the six screws that fasten the A6 top cover
to the card-nest frame.

b. Unplug cable W7 by pulling upward at A6Jl (INPUT
FROM PHASE DET).
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c. Being careful to avoid straining cable W5 which runs
fronr A3 to A5 across the top of A6. renlove A6 by pulling
upwud on 1he labs at thc cnds of the A6 top cover.

d. Input cable W7 is long enough to allow A6 to be
rrrourtcd on the ll-pi11 PC extender (hp- 5060-5989)
supplicd with thc instrument. lf A6 is to be placed on the
extender, first install thc cxtcnder in tile A6 socket (route
W5 arouml the extender). Then placc 46 on the extender
and rccofirecl input cable. W7.

5-61. Removal ol Assemblies A8 through A11 and A14.

a. Rcmove thc Retainer Strap (MP -15, Figure 6- I ).

b. Renlove thc board by lilting the extractors at the
ends of thc board. No[e tllat the extractors are color coded
to iderltify the asselrbly number. The extractor colors
rnatch tl1c corresponding guides on thc main frame.

5-62. lnterface Substitution Board, A164. The IIll.rt'acc
SLrbstilution Boerd. Al6-,\. is r PC card thal is usecl lo nreke

connections between lhe lionl partel controls aJld the
f'unctioo Swiiching Assembly (A8) in tlte absencc ol lire
Interface Assenrbly, Al68 (A168 is in Options 001 and

00-1). When instaiiing Al6A. be sure thlt thc side ntarked
"FACI. I HIS SIDL TOWARD IrlloNl " is facirg the fionl
prnel. Reversing Al6A will nol danlage the instrurrent but
will cause the front plnel coDtrols 1() be inoperativc.

5-63. lnterJace Assembly (A16B
Bemoval.

Options 002. 003)

a. Remove the two screws that fasten the [ntcrface
connector to thc rear panel (large Phitlips hcad screws).

b. Whilc supportinB A16B with onc hand. unplug A1!.)

from A16Il by pulling outward on the hterfacc conncctor.
c. Renrove the A16B board by lifting the extractors at

thc ends of the board.
d. For troubleshor)ting. plaoc Al6B on the ll-pin PC

Extender supplied with the instrunlent Plug Al9 into A16ll
if remote connections arc rcquircd.

5-64. Removing the Front Panel, Panel Meters and A12,
Rclcr to the procedure oLrtlincd in Figure 5-5.

NOTE
F'or panel ntc t crfittt cr<trutt:t t boartl a.,tttbittu-
t ) s itt edrlier it$tnotrcttts, obtuin Sen'icc Xotc
-1575A-4, "Origital CortJigurutiLtrt oJ patrcl
ntetu a Ll literi)ntrcct Bourds". liont .vour
-hp- Sales ontl St'r'tice Ollict'.

5-65. Component Beplacement.

5-6(r. When replaciDg conrponetlts irt tlle 3575A. observc

thc gencral qLridelines listcd in Paragraph 5-69. In additon.
note thc lollowing:

a. Thc reed relays on the hearrrplifier Assemblics. Al
and A2, are of the plug-in type. To removc a reed relay. use
a pair of long-nosed pliers and gently lift each end of the
relay until it is uuplugged.

5-16

b. To remove the Hybrid Log Amplifiers. A3/A.1 lcl.
proceed as follorvs:

l) Rerlove the screw that fastens the [Cl heat sink
to the A3/A.1 top cover.

1) Renove the two nuts locatcd dircctly below ICI
on the circuit side of the board.

-l 1 Carclully unplug lC I fronr its socket.

c. \Vhe.r rcplacing transistors and lC's, note the lead
conliguratior) and positiorr of thc defective cornporent and
orient the replaoerlent conlponerll in the samc manner as

the original, Dots are provided on the PC boards to sl]ow
thc orientation of IC's. For IC's in the 8-pirl ciroular
packagc, the dot indicates thc tab (pin 8) position. For lC's
in the dual-in-line pacloge, the dot ildicates pin 1.

d, Dots are provided on thc PC boards to show the
orientation of electrolytic capacitors and diodes. l-or
electrolytic capacitors, the dot indicates the positivc lead.
For diodes. thc dot indicates the cathode lead.

5-67. Servicing Etched Circuit Boards.

5-68. The Standard Model .1575A contailrs 19 pLinted-
circuit (PC) assenrblies. Thc ip- part nunrber is printccl on
each asscmbly for identificati{)n. Identical assemblics such
as Al /Al. ,4.3/A,t altd A9/A l0 arc ilterchangeable and have
idcnrical part Iunrbcrs. Refer to Sectiorl Vl for parts
replacernent and -hp- part runlber infornration.

5-69. The printcd-circuit boards in the 1575A rre ol thc
plated throush type. The e'lcctricll conleclion between two
sides of a board is made by a layer of rnetal plated tfuough
the colnporlent hole. When servioing prirlted-circuit boards,
observe the following guidelines:

a. Use a low'heat (15 to 30 watts) small-tip soldering
iron, and small diunreter rosin-core soldct.

b. Remove coirporcnts and clean component holes
usirg a dcsoldcring tool.

c. Do not overhcat the PC connections Gads).

d. To replacc somponerts, shape new leads and insert
them in lead holes. Reheat corlnections and apply a small
anount of solder as requfed to insure a good electrical
connection.

e, Clean excessive flux lron the con[ection and ad-
joinirg area.

5-70. Cleaning the Display Window.

5-71. Wjren cleaning the Display \Vindow. du not use harsh
chemicals or abrasives. Use a soft cloth alons $ith clear
\latcr or a dilLlted $indow clearler.
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a. Remove the Top Cover.

tr. Remove the Top Panel Trim.

h. Remove the red Display W;ndo!1/ and the black Display N4ask.

i. Remove the aluminum Dasplay Panel (4 straighi-slot screws).

c. Remove the Center Trim (sllde upward).

d. lf ihe Front Panel is ro be removed, perform Step e; if not,
proceed io step f.

e Pull lrpward on the Front Panel to unplug the Front Panel

Swirchinq Assemblv. Allow the Front Panel to till toward you and
rest on the bench with the re3r of the panel facing upward. lf the
Front Panel Switchinq Assernbly is to be removed, proceed as

1) Remove the knobs from the front panel controls.

2) Remove the five nuts that fasten the control swilches to

f. Remove the Eortom Cover

g. Remove the Bottom Panel Trim.

j. The Panel Nneter(s) can now be unplussed and removed from
the instrument. When removang or replacinq a Panel Meter, support
Al2 ro prpvpnl rr from berng damdged due to \lrai4.

k Once the Panel Meters are removed, the A12 board can be
removed by removing the Retainer Strap (MP35, Fiqure 6-lland
Lifting the extractors ai the ends of the board.

l. To gain access to boards withan the Panel N,4eter, proceed as

1 ) Unplus ihe Panel N4eter 3s outiined in Step i.

2) slide the Panel Merer out of its dust cover.

3l For Panel Meter troubleshooiing, place A12 on a 22 pin
PC Extender and pluq the Panel Meter into A12.

Figr-rre 5-5. Removing the Front Panel, Panel Meters and A12.
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Section V

5.72. TBOUBLESHOOTING.

5-73. This portion of Section V contains infoflnation and
procedures desigled to assist in thc isolation of ntalfunc-
tions. The information prescntcd is based on a systematic
analysis of the instrument circuits and, if followed, will
rninirnize troubleshooting time.

5-74. Guidelines.

5-75. Before troublcshooting the 35754, obscrve the fol-
lorving guidelines:

a. Pcrforrn thc adjustrnents outlined in Paragraphs 5-25
through 5-48. Some apparent rrallunctions oan bc cor-
rected by thcse adjustmcnts or the inability to obtain
correct adjustnrent will often reveal the source of trouble.

b. Check thc power supplies (Pafagraph 5-27) before
troubleshooting other sections.

c. Check lor burned or loose cornponents,loose connec-
tions or any other obvious condition that might be a source
of trouble.

5-76. Symptoms.

5-77. Obtair as mrny front panel symptoms as possible.
Check the perforruance ol the 3575A and obtain the
lcrllorving failure information :

a. Does the trouble affect arnplitude readings? If yes,
disegard phase and refer to the Arnplitude Troubleshooting
Tree (Figure 5-8). The Amplitude Troubleshootilg Tree
will help isolate the trouble to a stage or component or will
Iead to the Digital Parel Meter Troubleshooting Tree
(Figure 5.9).

b. Does the trouble affect pllase readillgs only'! lf yes,
refer to the Phase Troubleshooting Tree (F'igure 5-10). The
Phase Troubleshooting Tree will help isolate the trouble to
a stage or component or will lead to the Phase l,ogic
Troubleshuoring Trcc (Figurc 5-l l).

5'78. Trouhleshootinq Trees.

5'79. The iour t rolr blc slt ooling trees, FiBure 5-8 through
5-11, are located on fold{uts at tlre cnd oI tl]is seotion.
Mrcn entering a troubleshooting trcc, always start at the
point labeled "START". Do not attempt to start in the
middle of a tree. Chccks outlined in each troubleshooting
tree will lead to anothcr troubleshooting tree or to one of
the following:

"Probable Cause"
"Recheck Symptoms"

5-80. 'Probable Cause." The "Probable CaLrse" inftrr-
mation only indicatcs rhe urost likell lailurc areas and
dcsignatcd components are not neccssarily the exact cause
of trouble. The "hobable Cause" infonuation should bc
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used in conjunction with the voltages and waveforms on the
schematic diagrams to further pinpoint the source of
trouble.

5-81. "Recheck Symptoms." The "Recheck Symptoms"
blocks indicate that preceeding checks do not reveal any
specific malfunction. When confronted with a "Recheck
Symptom" block, recheck the performance of the instru-
ment to verify that the original symptom is still present. If
the original symptom persists, repeat the checks outlined in
the troubleshootillg trees while watching for marginal
indications. If the trouble still cannot be localized, trouble-
shoot using the yoltages atd waveforms on the schematic
diagrans. Contact the nearest -hp- Servicc Office or
(bstomer Service facility if assistance is required.

5-82. Measurement Conditions.

5-83. The voltages and waveforms shown on the scllentatics
and troubleshooting trees were obtained with a I V rms
(+ 6 dBV), I kllz sine wave applied to both inputs. If
symptoms do not appear with 2 Vrms, I kHz inputs,
troubleshoot using inputs that produce symptoms. Keep
thc input level as high as possible and the input frequency
as close to I kllz as possible. Note that some of the
waveshapes and voltages may differ when inputs other thalr
2 V mrs, I kllz are used.

5-84. Control Settings.

5-85. When using the troubleshooting trees with 2 V rms,
1 kllz inputs, the 3575A controis should be set as follorvs;

DISPLAY ....AMPLITUDE
(for arnplitude problem)

DISPLAY ...... ...PHASE
(for phase probtem)

AMPLTTUDE FUNCTION.., ...... . A
(or as specified)

Voltage Range . 0.2 mV - 2 V
(both channels)

FREQUNECY RAh\GE . l0 tlz - 100 kHz
PHASEREFERENCE,.... -......+A

(or as specified)

5-86. Power Supply Troubleshooting.

5-87. The 3575A contains six major power supplies that
lirrnish regulated voltage to thc various assemblies through-
out the instrument. The raw supplies a-re located on the
Power Supply Mother Board, A15, and the regulator
circuits for these supplies are located on the Power Supply
Asscmbly, Al,+. ln addition, the IJ)g Converter Assemblies,
A3 and A4, contain separate regulator circuits which supply
+ 2 Vdc to the Hybrid lrg Amplifiers. The + 2 V regulators
receive preregulated voltage from the + 3.8 Vdc supply on
A14.

5-88. Before troubleshooting the 3575A, perform the
+ 12 V Reference Adjustnent (Paragraph 5-25) and check
the power supply voltagcs as outlined in Paragraph 5-28.

TBOUBLESHOOTING
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Additiona.l checks can be peformed using the power supply
data listcd in Table 5-6. lf any of the supply yoltages are
out of tolerance, troubleshoot the conesponding power
supply or regulator circuit by checking for the dc voltages
shorvn on the schematics.

NOTII
All of the rc& ators on Al4 ore directb or iulirectly
referencet) to + 12Vdc. The + 12 Vclc referance nuts't,
therefore, be properly acljLtsted to estqblisll the acato(! of
the othcr suppll' voltages. 1n qddition, all of tha lC
regulqtors ofi Al4 use + 12 Vd( and - l2 Vdc ontl a failura
in either of these supplics can affect the other supph,
voltages.

5-89. No Load Checks. The Porver Supply Asscnrbll,, A14,
is cquipped with separatc input and output connectors to
permit the supplies to be checked under no load conditions.
The 2xl0-pin connector on the left-hand side of Al.l
receives uruegulatcd inputs from the raw supplies on Al5.
The l2-pin cornector on the right-hand side of A14
outputs the regulated voltages from Al4 to the main
Mother Board Assembly, Al7.

5-90. To chcck the supplies under no load conditions.
proceed as follorvs:

a. Place Al4 on a 2Xl0-pin PC Extender (-hp-
5060-5987). Leaye the l2-pin output oonnector discon-
nected.

b. Corurect a short clip lead betwecn chassis ground and
pins l1 and l2ofthe 12-pio cornrector on Al4.

c. Using a DC voltmeter, measure the regulated output
voltages at pins 4 th'rough 10 of the 12-pin connector on
A14. The dc voltages should bc as follows:

Section V

suppiies. If dilflculty is encountered, check suspected
componcnts with an ohnteter or transistor checker, rcplace
Al4lCl and IC2 or isolate thc trouble using an extental dc
source as outlined in the followirg procedurc:

RECOMT,IENDED EQUIPMENT:

DC Di8ital Voltmeter (-hp- Ntodel 34504)
1 l2 Vdc Variable Power Supply (hp- Model 4674)

a. Check to be sure that the raw supply voltages are
present at XAl,lA pins 9 (+ 19 Vdc) and B ( l9 Vdc).

b. Dsconnect one end of A14Rl.

c. Place Al4 on a 2Xl0 PC Extender (-hp" 5060-5987).
Lfave the l:-pin outpul. cunlector disc.rnnccted.

d. Connect a short clip lead between chassis gound and
pins I I and l2 of the l2-pin connector on Al4.

e. Connect the DC Dgital Voltmeter to pin 9 of the
I ?-pin connector on Al4.

f. Apply + 12 Vdc from an exterral power supply to
pin l0 ol the l2-pin conneotor on Al4.

g. Thc DVM reading should not be -12 V dc. If
' l2 V dc is present, leave the extcrnal porver supply
connscted ard troubleshoot the + l2 V rcgulator circuit by
checking for the dc voltagcs shown on Schenratic No. g. If
- l2 V dc is no1 prcsent, perforDr the iirlloivilg steps.

h Disoonnect the external power supply and reconnect
AlzlRl. Dsconncct one end of Al4R8.

i. Connect the DVM to pin l0 of the I f-pin conlector
on Al4.

j. Apply - l2 Vdc from an extunal power supply to pin
9 of the l2-pin connector on Al4.

k. The DVM reading should now be + 12Vdc. If
+12Vdc is present, leave the external power supply
connected and troubleshoot the - I2 V regulator circuil by
checking for the dc voltages shown on the schematics. if
+ l2 Vdc is not present, there are failures in both regulator
cilcuits.

4
5
6
7
8
I

10

+5V10.02Vdc
- 5.3 V 1 0.1 Vdc
6V1o.o2Vdc

-6Vl0.02Vdc
+ 3.8 V 1 0.1 Vdc

12 V 10.04 Vdc
+'12 v r 3 mvdc *

5-91. Troubleshooting the + 12
Due to thc interactiolt belween
supplies, it is sontetinres di[ficult

* Adiustable

V and - 12 V Supplies.
the+12Vand-12V

to isolate lailurcs in thesc

* Adjustable (A148 6)** Load increases to 1 .5 A in Option 001 insiruments and to 2 A in Option 002, OO3 instruments.

Table 5-6. Power Supply Ratings.

Supply
T€st
Point

Voltage
Limit

Ripple
{p-pl

L ine
Regulation

i'115 V 1230V ! 10 %t

Nominal

Current

+ 12 V *
.12 V
6V(A)

-6V(B)
+5V
-5.3V

+3.8V

ATPl Pin 6

A7P1 Pin D
A7P1 Pit 4
A7P1 Pin 21

ATPl Pin 3

+11.997Vto+12003V
- 1 1 .960 V to - 1 2.040 V
5.980 V ro 6.020 V

-5.980 V to 6.020 V
+ 4.980 V to + 5.020 V
- 5.2oo V to -54oov

+ 3.700 V to + 3.900 V 3mV

10.1 mV

r 0.1 mV
10.2 mV

180 mA
180 mA
2OO mA
20O mA

35O mA
3O0 mA
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IS PROB LE M ASSOCIATED
WITH A AMPLITUDE
F UNCTION ON LY?

IS PFOALEN/] ASSOCIATED
WITH A AND B BUT NOI
B/A AMPLITUDE
FUNCTIONS?

PROBAB LE CAUSE: A8O13
oR 14.

(scH ErvlATtc No.5)

PROBABLE CAUSE A8O9,
10, 11 0R 12.

lSCHEMATIC NO,5)

) LE I\4 ASSOCIATE D

,A AND B AMP LI.
UN CTIONS 7

\'V:]ON4VDC?

l:E CAUSE: A8lC1,
rl
r a'.:ATtc No. 5)

33iBLE CAUSE:
\341
l! 

"lATtc 
No. 1)

RECHECK
SYMPTOMS

PROBAALE CAUSE: A8Ol6.
(scH E[,4ATrC NO. 5)

PRdSABLE CAUSE: A3/A4
tc3 0R o10.

(SCH EMATIC NO, 1)

IS A3/A4 IC1 PIN 4

ts A3/A4 tC2 PtN 6
<15 V DC7

(scHE|!1ATtC NO 1)

PROBA8LE CAUSE: A3/A4
c2

(SCH EMATIC NO, 1}

PROBABLE CAUSE: A3/A4
rc1.

(SCHEI\4ATIC NO 1)

Figure 5-8. Amplitude Troubleshooting Tree.
5 - r3 /5 -1.1



TED NO

\SU REMENT CONDITIONSI

I 2 V rms (+ 6 dBV), 1 kH'z APPLLED

TO BOTH CHAN NE LS'
I. DLSPLAY: AMP LITUDE
3 .1N,]PLITUDE F UNCTIOI\]: A

a VOLTAGE RANGE: 0 2 mV-2 V

iBOTH CHAN N E LS),

5. FREOUENCY RANGE] 1O H2 ]OO KHz

NAL SOU RCE:

F a:OU EN CY SYNTHESIZER (hP 3320ts)

IS XA8 PIN Y
60 t\,lv I 10 N4V DC)

YES

YES
YES

YES

NOTES

1 IF TAOUtsLE APPEARS O1 O\E VOLTAGE
RA\G: O\LY. PROBABL: CAJSET A1'A2 Kl'
K2 Oq i8a1 46.

CHA N\ E: 1 - 1,1, A3
CHiN\:.3 = i2, A4

lF l\STaL :i\T lS OPTIO'i 001 OR 002 lS B

A^.IPLIT-]: OI,I THE SECO\D PANEL i,]ETER

READI ,G+06dBV 11d3)

IS SlGNAL AT A3/A4 ()7
CO LLECTO R COB REC-T?

(SCH EMAIIC NO- 1}

(SEE NOIE 2)

IS SIGN AL AT A 3/A4 J1

CO R R ECTT

(SCH EMATIC NO, 1)

PROBAB LE CAUSE ASIC ]

01.2 0R 3

(SCHEMAIIC NO,5)

YES

YFS

PROBABI: CAUSET A3/A4
rc4, 5 0R 6.

{SCH EMATIC NO, 1)

IS PROB LEM ASSOCIATE D

WITH B/A ANO B AMP LI-
IUDE F UNCTIONS?

IS PROB LE M ASSOCIATE D

WITH B/A AND A
AMPLITUDE F UNCIIONS?

IS XA8 PIN 22
60 MV 1 1O MV DC?

PFOBABLE CAUSE A8IC2,
04, 5 0R 6.

(SCH EMATIC NO, 5)

PROBABLE CAUSET A8lC3,
015, 16 0R 17.

(SCH EI\IATIC NO,5)

IS XAB PIN U

60 MV t 1O ]\4V DC?

PBOBABLE CAUSE A9

(SCHEI.4ATIC NO 6]

PROBAALE CAUSE: A1

(SCHEMATIC NO. 1)

IS SIGN AL AT A3/A4 IC]
PIN l COFRECT)

(SCHEI'ATIC NO. 1)

PRO BA BLE CAUSE:
A3/A407

(SCH EMAIIC NO.1)

3575-B-2E3lA



START

IS PROBLE N/] ASSOC]ATE D

wlTH A, B, et'iO e/q nt,,
PLITUDE F UN CTIO NS?

YES

MEASU RENIIENT CONDITIONS:

1l 2 V r-.s - 6c3V),1 kHzAPPL El
TO 80T ! Crri\lliELS.

2) D SPLiY i"iPL TUDE
3r i^.:PLrT.rD: : Ji.iCTLON: A
4r VCLI;C: rrAl,GE: 0.2 mV-2 V

rBOTrl Cii i'.: LS).
5) F3EIUEl,CY ?ANGE: 10 Hz' I0a <-z

SIGNAL SOU RC E:

FqEOU:"CY SY'.TNESIZER (-hp. 3:23:

YES

S XA8 PIN U

60 r.4v : 10 l\4v DC)

NOTES

IF TROUBLE APPEARS ON ONE VOLTAGE
RANGE ONLY, PROBABLE CAUSE A1/A2 K1,
K2 0R A801 . C6.

CHANNEL A A], A3
CHANNELE=A2,A4

tF |NSTRUMEI.T tS OPTTON 001 0R 002. tS I
AMPLITUDE OI'] TI]E SECOND PANEL NlETER
R EADING + 0.6 dBV 1 1d87

S PROBLEIJ ASSOCIATE D
... T BiA AND A
A:,]PLITUDE FUNCTIONST

IS XA8 PIN 22
60 tvtv t 10 MV DC2

PRCBAE LE CAUSE A8IC2,
04,5 0R 6.

(SCH EI\4ATIC NO, 5)

SET:
AMPL ITUDE F UNCTION
TO A, IS ANALOG OUTPU']
NO, 1 60 I\4 V : ]O MV DC)

REFEB TO I]iGITA L PANEL
METER T ROUA LE
SHOOTIN G, {FIGURE 5 9)

YES

PROBABLE CAUSE

(SCHEI,IATIC NO



Figure 5-9. Digital Panel tr{oter Troubleshooting Tree'
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FEFEF TO PHAS! LOCI'

Figure 5-10. Phase Troubieshooting Tree.
s-2'1ls-2.8
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2) NPLIIS GNALS N PHASE
3) D]SPLAYSW TCts OF AIIPL
4) VOLTAGE FANCE
5) FR€OUENCY FANCE 1O H? IOO KHZ
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START

MEASU B EMENT CONOITIONS:

1) NO SIGNAL INPUTS APPLIED,

2) PHASE REFERENCEJ +A

3} DISCONNECT THE INPUT JUMP.
ER ON 411 AND CONNECT DC SUP-
PLY, SET TO O V, TO Al ITP1 , CON,
NECT Ai 1TP2 TO A11TP4

NOTE: A loqicat ',i,, is + 2.4 to S.0 V DC
A togicat ,,O,, js0toO4VDC

,l!/5 q 2830

Figure 5-l 1. Phase Logic Troublcshooring Trce.
5- l915 -.r 0

SET DC SUPPLY TO + 2.OO V.
ARE A11ICl PINS 3,6,8, AND
IC4 PIN 11 LOGICAL "1"7

PROBAaLI CAUSE : A I I tC t, 6, 7 OR 8.
(BEFER TO SCHE MAT tC o )

ARE A11JCl PIN 4, IC3 PIN 8,IC4
PINS 6 AND 8 A LOGICAL "O"?

PROBAB LE CAUSE: A1ltCt,3OR 4.
(BE FE R TO SCHEMATTC o ).

SET DC SUPPLY TO,2.OO V
ARE A11IC1 PINS 3, 6, 8, A\D
IC4 PIN 11 A LOGICAL "O"I

PROB AA I E CAUSF, AIIICI,6, /OB 8
(REFEB rO SCHEMATTC O ).

ARE A11IC1 PIN 4, IC3 PIN 8.IC4
PINS 6 AND 8 A LOGICAL "l''?

PBOBABLE CAUSE, A I ]ICI,3 OR 4.
(REFER ro scHEMAlc O )

REFEB TO TABL F FOq CTLCKING
A11tCl.2.3 AND 5



LOGTC LEVELS FOR A11ICl ,IC2,IC3 AN D IC5

IC NO, PIN NO
INPI]T LEVEIS {A11TP1
+200v 200v

1

1

2
2
2
3
3
5
5
5
5

6
11

6
8

12
6

11

1

4
10
13

1

0
1

0
0
1

,l

0
1

1

0

0
1

0
1

1

o
0
0
0
0
o

TP2a aIrl E -1 a D4

Ji+ JIJ l, I I ' .r LJ i5

!n;x ];
l

lsl
LJ

HH

' , ^ :-21 ---;::.!1.:",":!i; (");;-- , i.-

r- -=rltltl.^,- -,--i l=l lslc : G r.( I ) I I I I'I:-/ E-.9l t sr

@
/1(9

:.le(lI$*j "v- TTi

0000
Ail
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Model 3575A

6-1. INTRODUCTION.

6-1. This scctiol] coDtains iniirration for ordering replace-

rnent parts. fuble 6-1 lists parts in alphxnreric order of their
relc.encc designators rnd indicates lhe devrription. -hp-

parl rurnbcr of eauh part, tr)getlrer with arly appliclblc
rotcs. aDd provides tllc i(]llorviIlg:

!. Total .luantit), used iD thL' instrLlnrent (Qty colurnn).
The total quantily of 3 pari is given the first tirtre the part
nurnb!'r rppcars.

ll- l)es!riptioo of thc pxrt. (Scc lisl ol abbreviations
below )

c. lypicili nra uiacturel of the part irl a live digit codc.
(Sec' ,.\ppcndix A lor list of 1ltartulacturers. )

d. Ilrrru fae turers part nurnbcr.

(r--1. Iliscelleneous prrts rr!'listed at the cnd of 'lable 6'1.

SECTION VI

REPLACEABTE PARTS

ASBREVIATIONS
i sr r.ydern pP, \e..rd NPO

6.4, OBOEBING INFO RMATION,

6-5. To ohlain replacemeDl par1s. address order or irrquiry
to your local Hcwlett-Packard Ficld Officc. (Scc Appcrdix
B tir list of office locations.) ldelltiil parts br- thcir
Hewlctt-Packard part nurnbers. Include instrurnent nlodei
and serial nunrbers.

6.6. NON.LISTED PABTS.

() 7. To obtain l part that is not listed. include:

a. hrstrulDent itodci nutnber.

b. Irtslrunrent serial nurnber.
c. Dew^^ription ol the part.

d. FunctioD JI]d localion of lhe prrt.

6.8. PROPBIETABY PABTS.

6-9. lteJns irarked by a dag8er (+) ir the rcfcrcrlcc
designator colunln are available only iirr repair and service
of llewlett-Packard instrurncrts.

Se.rio VI

V v.trln

ll
|!l

MIJ

l:{o lem!aId!Ie.odl cl.i')

\,, ,,(F_r

6.t



Model 35?5A

Toble 6-1. Reploceo ble Poris

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

Itc2 t
tLc22

AIC23

cl2I-0059

ot40 023 2

c!30-I335

0r30-I335

0r60 0763

0362 0350
l2 5I- I 195

91001644
9l7C 03 94

IA55-OO6I
1353-O203
1353-O20 3

01510232

075?-0280
07t7 0401

0593.415S

2

3

2
ll

2

a

8

2

2
2
2

?l
t5
5t

l0

3

2
3

2

32

5

2

SOARO ASSY: PRE.AITPII FI ER
c.Fxo P0LY 1.0 uF 51 50!ccr
C:VAR C€R 7 APE
c:Fxo rltca 9i PF t:
c:FxD POLY 1.0 UF 5l 50VDCr

c:FxD CtR 0.1 uF +30 201 l0ovDc|l
c: FxD xtcl l00pF 5!
c.Fr0 AY 0.lllF 20:200v0ct
c rFxD cER o.0l uF +30-20! 100vocr
C: FXD MICA 460 pF i 1

c: Fro NIcA 5l0PF 5t
c.FxD cfR 0.0t LJF +30-20t l00vocH
c:Fx0 c€R 0.0I uF +30-20t loovDc,

c:FxD ELECT 4.7 IJF 201 l0lDClr

c:FxD cER 0.1 UF +30 201 L00VDC'li
c:Fxo IA 63 UF 20! I5VDCH
c.Fxo ELECr 60 UF 204 6VDCr
a:FxD CtR 0,1rlF +80-201 100voc!

|F 2a,2.,\lncl

crFxD EfEar 60 uF 20t 6v0cr
c iFxD ceR 0. r LrF +30 20i 10ovDcl,
ciFxD cER 0.1 uF +30 20i 100v0cl4
c:Fxo ra 5a uF 20! r5voct
ciFx0 cER 0.r uF +30 20i l00vDi,/

NOT ASS IGNEO
c:FlD cER 2.? UF 20a 25VOCX
C FXD MICA 3650t i % 100 V0Cl,l/
c Fx0 MrcA 5 PF t0\ 500vDc\4
OIODE 

' 
S ILICON sOMA 3ollV

OIOOE:5ILICON sOMA !OIV
0toDa: s ILlcoN 50MA 30xv
o!ooE:s ILIcoN 50N4A 30YV
0I008:5IL lC0N 501'/lA 30xV
IC 

'Li 
NEAR OPERATIONAf, AIPLIFIER

TEfrr lNATl0N: CHIMP LUG

SIIICII:REED RETAY SPNO CON'ACT
REfAY:REEO COII ASSY
STI TCH: REEO AELIY SPNO CONIACI

RELAY:REEO CO IL A5 SY
COIL I,iOLOED CHOKE 330 UH 5%
BEAO SI]IELDING E O ff E . 11,i A G N E T I C

cLrP ru0uNIl|rG AssY (sE10r 3)
TSTR: SI NPN(SEtECrEO FRoL 2t13704l

TSIR:SI NPNI SELTCTEO FROI 2N3'04'

TSIR: SI NPNISELECIEO FROI,I 2N3?06)
TSTR:SI NPNI5EL€CT€O FROX 2N37O4I
rsIR:5t NPNt S€tECTE0 FRO{ 2n37041
R:FXD CO'iP t0r( 0HX t0: I/4r
n:Fxo cotP toK oHI lot l/4r
R.Fro co,i9 10x ottN toa 1/4t
R.VAR CEiXET tK OHt! tot !It{ l/2t
R:FXD rlEI ftll 900( otlll O,la l/21
R:FXO FLI IOOK OHX O.I! I/3I
R:FXD COflP 100 oHN l0l l/4r
RiFXO COrlP LOOK OHi rO! l/41
R:FXO CO'rP l0 fiEGOI}I lOt t/4t
F FXD MET TLM 22] OHM I % 1/OW

R:FrO CO P r0 oHx 10i r/4r
R:fxo CotrP lo oHli lot l/41
R:FXD r,tET FLn lX O8X tt t/3r
R:FXO COIP I00 0Hr1 I0! t/8\\'

R:FXo FLti 1400 oHN la 1/at
RrFIO CotP lO0 oHfi l0t l/at
R:FXD COIP lO Ollll tO! 1/4f
B FXD fLM r r5 X 0HM r C" r/RW

56239
00853
28430

72t36

59730

32142

?8480

0rl2t
01121
01121

oll2l
0ll2 r
oll2t
0ll2t
23430

OI I2I
0t12t

0l l2l
o 1t21
o112t

co23F t0tFlolas22-c0r'
0B!

c02lFr01F lofl s22-cDH
c02lF r0tFlo3zs22-coH

150D4?5X001042-0Ys

t500535X0015R2-0Y5

5C 152C2S-Cr(L

0r50 1622
1500546X0015R2-0Y5
0160-1622

5Ct52C25-Cr{t
03D
0160,0763

GSF t 56
l25I-1r 95

l9.tf,3t 23J
9 r 70 0894
1400 0760

LA53-O204

cB l03l
ca l0 3l
ca l0r!
2too-26)3
o?57-Ota,

ca l0l r

al510732

ca 10ol
cB loot
o?57-0240
c4 - r-0
0751-02a0

ca l0l I
ca t 00l
c6 l00r
0693 4459

6-2
+ S& Apr.ndi C, Meuallackdrlng. Chanle l,l



Model 3575A

Toble 6-1. Re ploceo ble Ports(Cont'dl

Reference
Designation HP Part Number otv Description

Mfr
Code Mfr Part Number

,3C L2

,3IC I I
,atc2
altct

t1tc5

0693 439l
0593 3557

06 9r 3 548

0693.3122
2100 25t6
0693-4499
0693 4396

03575 66501
03575 66503

0r60.3622

ol60-2213

0160-012,

0r60 3622

ct6a-2122

0t 3$.trol

oL60-3622
0t6o-oIz3

lBll-o002
l32o-04?3
la25-0059

r326-0059
l25t-1636

9140.0018
9t40.0019
9r70 0894
1205-O220

2

2

2
2

2

5

2
2
2
2

2

a

2

2

3

2

q Fx0 FLrl 69 3 0NM r % I/8 !!
fl FX0 FLM 806 oHM I % l/3 !',\i

R:FtO 
'1Er 

FLN 3.01K OHr,l 1l 1/3i
R:Flo FLt 5900 0H ll l/3r{
R:fr0 ttET Fr,t t5.al( 0Hx M/3lJ
R:fxD,tET FLtl 24.9X oHN 1l l/31
R:FXD FLN 54.9( OHfi tt l/8t
R:fxD xET ftx 2.00x oHt t! l/31
R:FXD COxP lO( oH't I0! l/4r
R:FXo CONP 33 ot]n l0! l/41

RltxD cotP 33 oHfi tol l/4r
R:FXo CO P 33 oB't l0! l/4r
R:FxO COIIP 33 oHrl l0l t/it
R:fx0 11€T FfN l5.aK oHll ll l/3r
R:FXD 

'iET 
Fffi 12.4( 0Hr1 tt l/3r

RrFXD,,tr fL't 732 0Ht1 tt tl6r
R.FXo 

'tET 
Ffl4 100K OH8 tt l/3r

a: Fx0 FLM 412 nHM I n r/8 W
3: VAF CaB 100( 0HM 104 LIN I/2W
B: FX0 FLM 54 9K l!i llSW
R. FXO FLM !O 6 OHM ]" I]3W
R FXD FLM 294ONM ]I I/3!!
SOABD ASSY PFE Ai/lPLIF]EB
BOARO ASSY LO6 CONVESTES

c Fx0 cER 0.1 ut + 30 % .20 % 100 v0cw
c:Fxo PoLY 1.0 uF rot 

'ovoclc:fxo t{Ica Io00 PF 5t
c:FxD ,rtcA tooPF 5!
c:Fto PoLY 1.0 uF lot 50v0cr

a:FxD cER r.o uF 20t 2'vocl
c:Fxo tilcl 20oo ,F 2l
c:Fr0 r,tIcA !30 PF 2t 300v0cr
c:FxD r.1Y 0.0q7 uF l0i t0v0cl4
C: FX0 CEB 0 I UF | 80 !i, 20 r! 100 V0CW

c:FxD NICt l3 PF 5t rOoVDCr
c:Fx0 HIca 15 PF 5t 50oVDCv
c:fx0 riIcA t5 PF 5ti 500vDcl
c:FxD cER 0,1 UF +30 20! l0ovDck
c.fxD EfacT 5.a uf 20! 5voct

5'

c iFxD CER 0.1 UF +80-20i 100v0ct
c:FxD cER 2.2 UF 2Ol 25VDCX
c:FxD c€t 2.2 llF 201 25YOC|
c,fxD €LEcr 6.a uF 20t 6v0ct
c:Fxo fi!61 390 PF 5l
c:Fxo T!Nr. 4ao uF 20! l0v0cl
c:FxD cER 0.1 UF +30 20X l0oVDCW
c:FxD cER 0.1 UF +80-201 l00VOC'
c.Fx0 cER 2.2 UF 201 25VDCr
c:FtD ELCCI 3a UF lol loVDCt

c.Fr(D cER 2.2 UF 201 2'VOCI
Dr0DE STLTCON 5orvtA 30WV
otooE srLrcoN 50MA 30wv
oroDE srLrco\ 50N1A 30wv
Dr0DE SlLrCOi,,r 50rv1A 30WV

OIODE: SILICON 50r,lA 30WV
OIODE S]LICON 5OMA 3OWV
DroDE STLTCON 50MA 30\\rV
oroDF s lrcoN 50MA 30\tv
OIODE: S LICON 50J'IA 30WV

0IooE T S ILICON 3or{V

IC:!INEAR OPERAIIONAI AIIPI IFIER
IC:LTNEIR OPER. AIPT.
TRANSIS'OR ARRAY:SI NPI{

TSIR ARRAY:OUA! INOEP. DI FfERENII AL
I€:fINEIE OPER. I 

'iPL.CONNECTOi: SII'{Gf E I'ALE CONIACI
TERIIIIIAL'SOLOER STUO O.O4ON SHANK OIA
NDUCTOF FXD 035 O 55 UH

SEAD SHIELO NG COfrE,MA6IIET C

I{EAT SIN(:fOA IO-5 TIANSI STOR
IsTRI Sl tlPNl SEfCCIE0 FRoll 2ll37o6l
IsrrrSl r,rPNtSEfECrao Flolt 2l{!?04,

9t 637
91637

OIL2I
0112 r

01121
ort2t
0ll2I

9r637
28480
23430
2 8,13 0

23430

23430
23480

12932

129a7

?21!6

28q80

72t36

12040

o2-135

99818
tt848
28480
05420

0751-4274

CB LOSI
cB ll0l
cB 330I
c3 tl30l
c6 3!Ol

0698 354 3

2100 2515
0698 4499
0693 4396

03575 6650r
035r5 66501

313I 100 651 l04Z

5CI3CS-Clit

0160 lql5
3t3t 100 651 l04z

a16a-5622
0t6a J627
0t6a-3622
0t6a-1622

5Cl52C2 S-CXL
5C152C2S-CriL
0laG-t70t

0160-1622
5C152C25-CllL

5CI52C2S-CiL

lst3-oo02

035?5 30001

l2rl- 1536
oao
910 0 3294
205 !l.t0
205 ]] r0
9t70-039{
260-l0SH5E
1854-0071
r 354-0071

lSee Appendi\ (. Manui 8alkdrtnu. Chansr l.:



Reference
Designation

HP Part Number oty Description Mfr
Code

Mfr Part Number

t3 53-O020
r35l-0020
1353-0020

0151-O21,

0598 3262

0693 3437

2tco-2632

2 to0-3333

07 57 040t

2loo-3 3 3 9

06 a4- 151 I

2
2
2

2

2
2

2

2

10
2
2

2
2

2

3

2

TSTR:5I NPNISELECIEO FRO'I 2IT37O4'
ISIR:5I PI{P(S€LECIED FRON 2N3702I
ISTRTSI PNP(SELECTIO FROX 2TI37O2I
ISIR: SI PnpISELECIED FROII 2N3?021

R:FXD fiET Fftt 4.02K oHX rt t/3r
R:fxo xEl ELx 422 AHA LZ tt8l
R.FXO FLI{ 5.75l( oHir lt t/3t
R:FXD COl.lP l0 |{EGOHN lO! ltall
R!FXO 

'lET 
Fr-r,l IO.OK oHt t! I/3r{

i:fxO l{EI Fl-r,l 2.OOK 0HX 1t l/6x
R:FXD CotP I0 tEG0Hfi tOt t/4t
R:FXD XET Ff'I
R:FXO 

'4ET 
ft|l :]01 0Hr1 l! t/3I

R;FX0 COIP l0l( oHri l0! l/4t
R:fxD HET FLX 3.01X 0Ht1 lt t/3t
R.FXo COtiP tO( oHX lot 1/4t

3 lx0 FLM 402!lrr"! 1j1 I/gw
R:fxD coNP roK oHx t0t l/4t
R:fro collp 2700 oHx lot t/4li
R:F)(O COt4P 2700 oHt 10t I/at
RrFX0 COIrP I0K 0Ht I0: t/4t
R:VnR CEAr€r !0 oHX 2t !lN I/2X
R:FX0 

'lET 
FtI ll0 ohx Lt l,/3x

R:FxO COIP 1000 oHll 101 ll4l
R:FXO XET FLr 150 oHX tt t/3t
n, FX0 FLM 133 0NM I % I/8 !t
R.Fro FLN 69.3 0HX ll 1/aH
R:FrD FfH 69.3 oHlt ll l/ar
R:F)(0 Ffi ,15 ofi{ lt l/3t
R:FXo Flrl 951 oflN t! I/8t
R:FXD t€I FLti 200 oHtt l! l,/ar
R:VAR Ftlt lO0 0H{ tot Ltn 1/2X
t:Fxo Ff,i 534 or]i lt t/3t
R.Fro HEr FLX 

'.0IX 
oHt It l/3t

R:Vm FLX 50O0 OHX LOt !IN t/2Y

R:F)(O FLt 715 oBX lt t/Ar
R:FtD FLli 500 08i lt t/3t
R:FXO FLt 500 oHt 1: l/3X
RrF)(D Ftll 196 Otr,,l t! l/8l.
R:FtD tEI Fftt 392 08t lt l,r3t
nrFxo FLx lT( oHti l! l/3t
R:FrD fLri l,?4 08n I: t/at
R:FXD Ff8 73.7 oHt tt ltSr
R:Fro FLX 7a.? 0H rl r/ar
3 FXD FLM l620HM tt" r/3!Y

RsFXD COiP IOoK OHlt 1oa l/4t
R:FrO CotP t0 ol i lot l/at
R:FlD tEI ft't 2t5 08X tt l,r3l
R!FIO XEI FIX 200 OHX la l/3H
R|FXD tEt Fft 200 oHt{ tt ltSt
R:FXo XET FL'i 2oO oHi lt t/3I
*,FXD l4E' aflll 200 oHx r! r,/av
t:YAR CERIiET IO0( oHfi l0% t/2W, Typ! X

R:fxo FLti 230( oHlt M/ar
R:FX0 FL'( 560 0Hr,t t! t/AH

R:FXO tET FLX 20( Otlt l.Ot o.lt
R:fxo iET FLt 20t( cHH l.0t 0.tr
R:FXD Ftrl 660 OHtl ll l/31
R:FXO HEt FLt 20( Ofiri 1.0! 0.llr
R:flo FLt 280r( oHI Ia l/31

R;FXD tEI Ftlt 2oX 08i 1.0! 0.lf
I{OI ASSIGNEO
R:FXo C€iP 2.7 oHX toa l/al
R:FX0 tEI fLt 15,0X oHr lt t/8t
l:fXO l,l:l Flll 20K oHl1 0.1: t/3t
R:FXD FLti 60l( Ot i 0.lt l/al
r:Fxo cofiP 22 oHt lot l/ar
R:FXO COttP I50 08'i lot l/4t
R:axo cotP too oHx !0t t/4t
R!FXO COXP lO0 0HX IOa 1/4t

30r3t
3013 t
28480

0l l2l

0tr2l

olt2l
0ll2 t

sla37
0ll2l
oll2l
01t 2r
OII2I

0lt2l

9t 637

23430

o1t 21
ort2t

01121

oll2t
0lr2l
otl2r
01121

ra53-0020
Ia53-0020
ta53-0020
1353-02 0!

5080 -9064

cB r 06l

or57-04ro
c8 to! I
o757-O27'
cB to3l

cM F.r /t 0.32 T r
cB r0:l I
cs 272L
cB 212t
cB l03l
2LOO-2543

cB r 021

2LOO-2612

2loo-333I

0757,0113

0757-0405

cB 1001

2100-3 3 3I

c3 276t

(a 220!
c6 l5t r
ca lot I
cB 1011

Toble 6-1. Reploceoble Poris{Coni'd)
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Model 3575A

Toble 6-l. Reploceo b le Po rts(Cont'd)

Reference
Designation

HP Part Number oty Description Mfr
Code

Mf r Part Number

!tcl I '

!5IC1

,51c5

,5lc I o
,5lc I L

t5Jt

03575.65503

1901-0513
190!-0513

1320-0200
1320-O t5l

1453-O019

0360-l7t5

ta55-04a2
ra55-0032

o157-0421

0693-3557

2loo-l123

I

l,

!

2

2

I

R:fx0 cor{P t00 0r]t tot l/4t{
R:EXO CotP 3900 oHl,t lot l/4r
R FXO FLM 5,76K OH' 1% 1,I8W
SOABO ASSY LO6 CONVERTEf,
AOARD ASSY: PTIASE OEIECTOR

c:fxo cEe 0.1 uF +3117 :0r7 100\'Dcu
c,FxD EfECr t5 Uf l0l 20v0cr
crFxD cER 0,I]JF +80 201 l0ovDcll
C:FID ELECI 33 UF IOt TOVOCI
CiFxD CER 0.1 LIF +30-201 l00vDC!J

c:FxD ELt€I 33 UF I0:101/0Ct
c:FxD cER 0,1 LIF 430 20li 10oVDCIr
C:FXD ELECT I5 UF IOt 2OVDCI
C:Fxo CER 0.r LIF +30 20! l00vDciv

NOT ASS IGNEO
NOI ASST6NEO
OIODE! HOT CIRRI ER
OIODC:HOT CARf,IER
OIOOE:HOT CARR IER

OIODE !HOI CIRRTEN
OIOOE:TC REfERENCE 6.3V L!
0t00E:sItIc0N l5v
DtoDE: S It ICON 35V
IIlT€6RAIED CIRCUTT'OICITAL ECL DUAf

IC:ECf QUAO EXCL. OR GAIE

IC:ECL QUAO 2.INP1 AI{D C IE
IC!fct QUAo EXC!. OR GltE

lC:0lGITAl ECL 0UAf, AC-COUPIE0 J-(/F-F
I5IT AR*AY; OUAL INOEP. OIFFERENIIAL
IC:LINEAR OPERATIONAI AIPL IfIER
TC.I IIIEAR OPERAI!ONAI. AIIPL !FI€I
IC:LtNEAR OPERATIOI{A! AIiPLTFIER

CONI{ECIOR!SINGIE XAIE CONIlCI
TaRitIAt:50fotR sTUo 0.0{0n sHAN( DIA
coNNECtOt:SINGtE riAtE CaNllcr
TERfi!NAL:SO|-OER 5fUO O.040i SHANX OIA
s0c(Err Ic aL{ la c0NIAcI

ISTR: SI FEI P-CTIANIiET
TSTR:SI FEI P-CHANNEL
R:FXD r{EI Ffi 1X ONri lt t/Ar
R:fxD FLI{ I.l5K Or.l,,l 1t t/3r

R:FXD NEI ffll 1-5( oHt lt l/at
R!Fl0 rlET Eal,l 750 Otlll 1t 1/3ll
i:Fxo tiET Ftx 1.5( oHlt tt ltal
RrfxD coxP t2( oHt( lot 1/4t
n:Fto n€l FLx 750 oHri ll t/81
R:FX0 tEr FLx 4.5( or]J,t l! l,'(3r
RrFX0 

'i€T 
FL'i l.5K OHI l! l,r3Y

R.rxo xEI fln 750 oHx It l/3t
R:FlO fiaI FLri l.5X oHtt ll l/at
R.fxo FL,i 1530 ofiI ll t/31
&:txo cotP tao aHlt lo! l/4r
a:Fro HEI Fllt l.'X OHlt l! l/8t
R:FXO FlX 806 oHti l! r/3t
R:FXO FtX 590 oHN ll L/at
R:FXO FLti 649 08't lt 1/3i
R.FXD 

'iEl 
FL'i 1.5( Orilt t! t/aI

a.fxD Ftlt 1530 oHt tt t/at
&!rxo co P tao oHl4 10t l/4r

N:FXD FLX 306
R,FXD XEI FLi 1.5( OHfi lt ltAB

oHx rl r/ag
R:FrO ftt4 2lo oHt 1t l/6t
R!FX0 Fll,l 2IO oHli !l l/81
R.Fro t{ET FLt 22.1l( OHt l! t/3r
R:FIO llET FlL r.32X oHri ll l/8Y
R:VAR CEe,iET 5OO OHl,l l0l TIPE P 3/41
R:fXo IEI ffll 22.1( O8I lt 1/6I

o tt2l
O LT2I
16299
28480

o2t3,

23aao

30r 31

olt2t

0 rl2l

o1t 21

28{80

c3 r 0t1
c3 3921

03575.66503

8tlt t00 651 10,12

0lao-0229
0t6a-1622

at6a 16?2

l90l-0tla
l90l-0513

t90l-o513

ra26-o043

L25t-L6t6
080
1251-1536
oao

I355-O032
1355-0092
0757-0230

ca L2! t

cB lall
o698-r557

cB rall

O751-0421

0767-O129
2LOO-3t2)



Model 35?5A

Toble 6-l. Reploceoble Po rls(Coni'd)

Reference
Designation

HP Part Number otv Description Mfr
Code Mfr Part Number

2

I

2

R: Frn Ftir 1r0r ti!
R:Fr, rEl iL{ r.r2( crN tt l/9r

6- IiiK itH{ rt r/3N
(:FTiI !EI iLI] CL 

'1,] 
DHB

.Fn 0.lrr r/dr
R:fit xEr aL^l b,r9( [Hx lt t/?r
R:VAR CrRqEr ruC arrd I0t ItPr P J/4N

5!o 0Nf; lorl r\pL p )/4N
ar.! tr I/rh

r:rx0 r!l Ft,r r.5( :ts( l1 t/d{

R:FrD C0)rP 12( OHN lOt l/4r
R:Fxa yEr FL'r l.s( aH! 1t r/dr
Ji]l11ll A\!Y:.,]111.\l

c:rri] ciR ) uF +a0 t1), t01) \ l)( r'i
a:r{n { t!cr 15 LrF roi 20\rcci

rr +!l 2r Lr0!LrL!
c:F\! LLICt :rr LrF 10r lcvDcr

I rr -!: :l t0t!Daw

a:FxD tL!cr ll uF l0x Iovcch
L,r +rl0 20 Lr0\rDci

c:rrD aLEcr lr lrF 10:20vocr
i , ! r 'L) rr.I ._' -!ir 2r r00!D4r']

c FxD cEB 0 r uf | 30 20,i 100 v0cw

]ICDT:BEI CARR!ER-MF:H9r arRRIaR

!ICIE:5ILI'CN J5V
oloDE:slLlcL\ l5v
:)I'CE:IC REFEREl\Ci 6. ]V It
I(::LII!EAR JPEIAI]OAAL AXPLIFIER
I':LIN!AR OPERNI TCNAL AXPLIFIER

IC:LINTNP CPEP!TICN!L ANPL IF I ER
II:L INEA'1 I]PER!I I'ANL AHPLIFIER
CONNT(-I CR: PHII\I], SIN6!F JACK

AN.; L F CCNNECI'R

I5IR:SI NPNI 5'LFCIEC FRCII 2Nf 704)

k r \t) r 0\lt tr r) \t (r I r\\
R:FXD flEr Ft! 19.9 0HX l: I/3i
R: FXLr fLr FL! (9.'r Ct 1t 1/3r
r.r.FxL, c0rrP rd0 afM r0t r/.h
R:fxa FLB ttalr,t!M r: l/3i
N:FXD !!r FL! /37 oHE t: l/31r
R:FXrr flEi FL! 2L5 aF)i rt l/3t
t:Fra fEI i:Lr 1.65K 0Hx tt r/3N
R:FrO {ar FLX 1.65x CHi lt t/3rJ
R:Fr(D CCfP 3q0C 0Hti r0i t/4h

R:rxa, c0HP 15rJ! cHX r0t I/4r
R:FrD CCfP l_aD0 llBM 10t l/4h
R:FXO HEI FLV 6TAO CNI'
11:rxD dEr FLf 6.19K CHI tr t/3ri
R:fxu rL 6flJ anx It 1/3i

DBA IX l /A,t
R:rxD r!r FLx 6rlo cfrl
K:FXO XEI FLI 5.I'K CHI II I/3I'
R:VAR CERNEI !L)O LhI TOI IYPE P -)/4N
R:FxU FLM 4.ee( Ctl| O.25t t/3J
R:V,rR CERTEl 500 0hp l0t t\PE P 1/4t1
R:rro FLf 64r aH"4 1: l/3N
R:FrD CBMP rr0n anf l0t l/4h
R:F(L CCrP I30 Crfr 10t I/4tr
5rllcH: !L I0f. DP4r

5'AKI] A5:Y:CONIRCL FILIER
| tsir' aEr t. ! -3! 20: tl0rra(
c:FxD !ICA r9O PF 5t
c:Fxc fY 0.0Lllt uF I0z 200vEch
a:FxD rlY O.O:r!

30llI
3013l

O]I2I

OII2I

0tl2t
0tL2t

oll2l

2l oo-.ll2.l
2 t 00-.1r2 3

8l t t t00 .51 totz

a|6a i6?2

4151-4211
cB l3tI

c3 I52l
cB 1921

2toa-3t2)

2100- I l2f

cB l52l



Toble 6-1. Reploceo ble Ports(Cont'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

0I6G- 3 50I

Ia55-0364

1355-0353

1654-00? I

3

1
I

3

2

2

a:FrD poLY 0,19 LIF 10i 5ovDc!c:fxo PoLY 4 uF 10t Sovoct
c:fx0,{Y 0.0039 uF lol 200!Dcr
I{OI ASSIGNEI)
c:FxD tlY 0.0039 Uf 10t 200v0f,r

c!Fro p0tY 4 uF l0l 50v0ct
c:Fx0 PoLY o,Jq uF I0i tovDc,,,]
c:FxD riY o.0a9 uF l0: 200v0cr
c:FxD tiY 0.00t9 UF lot 200vDcY
C:FXD IICA f9O PF 5I

NOT ASS IGNEO

c:FxD cER !i.1 UF +80-201 100VDC,r
c:FrD Ef€ct lr uf i0t l0vDcf

c:Fx0 ELECr 33 UF lCt 10V0Ct
c:1;rD crR 0.I u. +30 20,, L00vDa!-
oIoDE! S ILIC0N 50MA fotV
0IooE rSl.COr{ sorvra 30xv
OIOOE:SILICON 5OMA ]OIV

DI00a:slLlc0N 50MA 30tv
DI00t:slLIc0tl 50[4a 30lJv
DIODE:SILICON 5OMA SOIV
oI0Dt:s If lc0t 50MA j|otv
DIOOE:SILICON 5OMA :IOtV

DIO0E: S ILICON 50irA 3OtV
oIooE: s ILIC0N 50MA l0rV
oloDE: s It lcofl soNra 30rv
oIoDE; S t!l coN 50MA fol{v
0tooE. s IL IcoN 50MA 3oltv

0loDE aRElKDorN:13.0v 5t 40o Ht
DtoDE:S tf tcoN 50MA 30YV
0IoDt aREAr(oorN:lf.ov 5t 400 tt
0toDt:sMcoN 5orv1A :lotv
DtoDE AREAXDoTN: ll.OV 5t 400 Nl

TC!ftI'EIR OPERAIIONAI AflPT 
'FIERIC:LITiEAR OPERATIOIIAI AXPL IFIER

TNIEGRIIED CIRCUII:OPERAIIONAL AXPf .
€xIRACTOR:PC A0ARO, BLrC(
cxTRACTOR:9C a0lROt VIOtEt

ISIR:fEI SI NPN It.ChINNIT
ISIR: fEI SI IIPN N-CIIANI{€L
TSlR'f'I SI NPN N-CHANNEL
TSIR:FET SI NPN N.CHAI{IIEL
ISIR:FEI SI I{PN N-CHAIINEL

TSTR:FTI SI I{PN N-€HANNEL
TSTR:FEI 5I NPN N-CIIATINEI
TSIR: FEI SI NPN fl-CHANNEL
TSIR:fEI SI I{PII N-CHANIiIEL
TSI(: FEI SI NPN T.CHATINEL

TSTR:FET SI NPIi N.'HAI{I{EL
T5'R: FEI SI NPN N-CHANNE!
TSIi: SI IPN{ SELECIEO
,SlR.Sl NPNISEICCIE0 FRO,,l 21i13704,
TSTR!5I NPNISEIECTEO FROII 2N37O4I

R:FXD COIiP a.7 HEGOtiN l0t t/4r
R'fTD HEI FLfi I.5K OHT II I/Arl
R:frD FLti 137( OHX t! t/3r
Rrfxo cot(P t00K 0,111 l0l l/4r
R:Fto coIP l00K oHlr lot 1/{x
R:fro cotP loo( oHx tot l/4t
R:FXO tlEI fL'{ 100K oHX l! t/at
R!FlD XEr FtH IOOK OBX lt 1l8r
i:Fro F!,i 2.1( oHx It I/ar
RrFID xEI fLfi l0o( oHx Lt t/at
R:FXo 

'iEI 
FUr 200( OHX It t/at

R:FXD CorlP IOOK OHl,l lO! l/4t
R:FXD COtiP lOoX oHi lO: 1/4f
RrFXO CO|{P 100( OHX tot l/4t
R:FXo CoNP t00K oHfi lot l/4r
R!axo co,tP LooK oHr! lo! l/at
R:FID COIIP lOoK oHl lol l/41
R.FIO t€r Ftx lo0( oHx 1t l/ax
R!FXO XEI ffli lO0( 0lllr l! l,/31
R:FIO FLI{ 16.5( OHX lt l/at

o1263

01121

oll2 t
OII2I

0tl2l

0tl2l
0tl2t
O LI2I
otlz r

oll2r
ol l2l

0r60-t326

a r6a-1622

0t60 1622

1902-3I90

1320- 0223

ra55-0363

I a55-0363
la55-o363

lA55-0363

LArr-o1ba

1355-O363
1355-0368

cB to4t

cB lo41
ca l04t
c0 lo4l
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Toble 6-1, Reploceo ble Ports(Cont'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

,30I3

t326-0059
la26-0059
ta 26-0059

latS-0020
la53-0020
la53-0020
1353-0020

ta53-0020
la53-0020

la53-0020

la55-037A
1453-0020
la53-o020
ra55-o374
1653-O02o

1355-0r74
r353-O02C

135a-0020

o15-t-0211

2
2

'|

2

2

3

2

2

R!FXD XEI FLIl IOOK OHN 1t 1/3I
R:FX0 riET Ftr,l tar( c8N lt t/3t
R:FXO COriP 220() oHX lot I/4t
NOT ASS IGNEO
NOT ASS IGNE D

R:fro cotP IooK ofiN 1ot I/4t
oHx ror l /4r

R:frD cotiP 4700 oHx lot l/4ri
R:fxD c0r4P lo0r( oHN l0! I/4r
R:FXD COIiP 100l( 0fit4 l0t t/4r
R:FlD CollP 22K OHX lol l/4ll
R:fro coIP looK o8N rot l/4r
R:fxo corlP 100( orifi l0t l,/41{
R:EXD CotP 22( oHr t0! l/4t
SOARO ASSY: FUNCfION STIICH

c: Fxo ltlca tooPF 5t
c:FxD lrIcA I0opf 5t
c: FxD ttlcl !00PF 5t
c:Fx0 c€R 0.o1 uF +30-20t l00vDcr
c: Fxo cER o.o r

c:FxD cER 0.0I uF .a0-20! loovoct
c:fx0 cEi o.ot uF +8c.20! loovocr
DtooE aREA(DOXN:3.05V 5t aoo tX
olooE aREAXooNN:3.o6v 5t 400 xv
oIo0E:slLlc0N 50rMA 30rv

DIOOE: S IL ICOn 50MA 30rV
otooa: slLtc0N 50MA SoHv
oIooE.sll-Icofl 50MA 30tv
OIOOE:S ILICON SOMA 3OI{Y
olooE:stLIcoN 50MA 30lv

0IooE: s ILtcon 50MA 30ry
ot00E:S tLtcoN 5oMA lorv
IC.LINEIR OPER, AXPL.
IC:I IIIEAT OPER. AIIPL.
IC:LIITEAR OPER. AI4PI.

lC.IIl- oiJAD 2-lllPT ltlND 6AIE
tC:TIf qUAO 2.INPT ANO GATE
TCsITL IR'PfE }TI{PUI POS NIND 6AIE
EXIAACI!R:PC BOARD! AfACK
EXIRACIOR:PC AOARD! GTAY

TSIRs 5I PIIPISEIECITD FRON 2N3?O2I
ISTR:SI PNPISELECT'O FNOT 2N'?02I
ISIR:S! TNpISEtECIED FROH 2t{3702t
I5iR: SI PNPISEfECIED fNOT 2N3702)
ISTR:5] PNPISE!ECTED FRO'I 2N37O2I

TSTR:5I Pt{Pt5EftaTa0 FROX 2Na702l
ISTi:5I PNPi SEfFCTE0 FRoX zt{l7O2l
ISTi:FEI SI N-CIAIIIEf
rsrR,St PNPtsf !EcT€0 f Rofi 2lt3?02,
TiTR:faT SI N-CHANNE!

'ISTRtFEI 5l N-CllAl{NEL
IStR:5I PNPtSEfECfE0 FRor 2in?O2)
TSIR:SI al{PlSEf ECr€O FROX 2r:r7021
rS,R!FEi SI iT.CHINIIEL
lslR: sI pNplsEtEctEo FRo,i 2N3702)

TSIR: FEI SI II-CHAIINC!
lsTR:sI Pt{PlsEf€cTED FRoi 2137021
TStR: tar st I't-cHrntEt
TSTi.S! PNPISELECIED FROII 2II37O2}
R:FXD COIIP 22( Olltl l0: 1/4x

R:FXo C0t4P tOO( Ofii lot l/4r
rlFlD cotP 10( oHli lo! l/4H
R:tXD COIIP 33x oHlt lO! I/4t
R:FXO COXP lOoK Otitt lot l/4t{
Rrfxo FLti tl.3( oHt o.25t t/3i
R.FXo FLt 11.3X OHtl lt l/Al
R:FiD COltP l00K OHti t0! t/4t
n,sFtLr aottP lo( oHfl tot l/4t
R.axD rl€l FLi 30.I( oHx lt l/3r
R:FXO 

'tEI 
FLX 3.OtK Oltt ll t/61

R.FIo Fll 200 ofltl 0.25! !/af
R.FXO COlrP 22K OHn lot l/4t
&:FX0 COtiP lOoK OHti l0! l/4t
R:FXO COltP lO( OUt lot l/4t
R:FIo COHP 33l( OHX t0! 1/at

oll2t

o1l2l
0ll2l
olt2t
0lt2 r
o 1l2l
0ll2 r
o l12l
0tl2l
orl2l

72t36
72t36
72L36

o7263

o126i

07264

L204A

o1295
01295

24440

o tI2l
0tl2l
o ll2l
ott2t
olt2r

0ll2t
otl2 t
20460

olt2l
oll2l
ol12t
oll2r

c6 222L

cB l041

c6 4721
cB l04t

a6 223L

c6 2211

c023F loIF lo3zs22-c0H
c023Ft0lfl03t522-cDH

c023FtorFl03a522-f,DH
c02tF10rFl03as22-coH

tti 20140

1453-O020
ls53-0020
ta53-o020
la53-0020
1353-0020

1853-0020
la53-0020
I455-Or?3
larS-0020
1a55-03r8

1355-O374
1353-0O20
145:FO020
1355-0373
la53-0020

r 655-03?3
I653-0020
1355- Ol70
135r-0020
aB 221'

ca lo4r
cB t 03t
c0 lafl
cB l04t

ca r04r
ca lo3t

o757-O271

0693-?513
ca 221L
cB 1011
ca lo31
cB 3331



Toble 6-1. Reploceo b le Po ris(Cont'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

2LOO-2514

ol60-350I
0l60-3326

al60-1622
0ta0-0229
0l50-3622

't

5

I

R:FXO COXp IOOX OHr rO: rl4r
R:fxo FLN 11.3( okri 0.25t l/8f
RrFrD FLrl r1.3K or]fi Ll l/3r
R.FrO COXP LOoK OHr IOI l/4t{
R:FXD CoXP 10K OHrl 104 t/at
R:FXo 

'l€t 
FLrl 30.1r( oHx tl t/6r

R:FrO tET FfI 3.01X OHri lt l/Ar
R:FrO FLt{ 200 oHL 0,25t l/3t
R:FXD CoIP 22K oHN lot 1/4r
R:FXo COXP {?K oHX 10! l/4Y

R:FXD CCIP tO IEGOH'i Iot l/'4t
R:FXD COHP a700 ohti tot l/4lr
R:FI0 flr,l 4O( 0Hli 0.la 1/Al
R:FXD CoXP tOOr( OHX lot 1/4t
R:FXD Ft'i 40K OHx 0,It l/At
i:Fxo Fft 40l( olii o.!a l/3t
R:FXD COXP L00K OHtt IOt L/4t
R:Fx0 ColiP lO XEGOH'4 lOt l/4Y
R:FX0 COXP t0 tEGOHti t0a 1/4t
R:FXD Co{P 22K OH}t lol t/lt
R:FtO COHP 41( oHX lot t/41
R:FXo CoXP rOO{ 08t t0: 1/4t
R3FXD Colrp l00K oHI IO! Lr4f
R:FXo CoNP 4lO0 ofifi lo:a l/4I
R:FtD COXp l00K OHX IOt l/4t
R:FX0 ColrP lo,,l€GoHl to! l,r4lJ
R:VAt CERT,IET 2Ol( 0HN lO! LtN l/2r
R:rx0 cofiP 4.7 IEGorlr,r t0! l/4t
R:FXD COl,lP l0 NEGOHIi lOa l/4ll
R:FXo FLrl aOX oHH O.Il l/3t
R:FXD fLI 40K OHr,i O.la l/af
R:FXD COfiP 22( oHfi IOt l/4I
t.fro cotP 47( oSlt toa t/41
R.FXD COXP 10 r1a608x lO: t/4r
R:EXO COIiP IO0l( oHri 10t l/4t
R:FXD COXP a?OO 08t1 tol l/41{
R.FXo CotP IOO( oHt lO! l/4t
R:fxo coxP 10 rlEGoHx rot r,(4r
R:FXO COXP 2700 oHX ror 1/4r
TBERTISToR: l0r( oHX lO:

TSERTIISIOR. tOK oHr lOl
R.FXO Ft-'4 ?4.7K OHal lt l/at
RrEID ColtP l0O( 0Hll lOt l/41,1
SOARO ASSY:OUTPUT F!LiE'
c:FxD cER 0.1 uF +30-20i t00vDclJ

claxo xlc^ reo PF 5l
c:Fxo PoLY 0.0039 uF lot 5ovocl{
c:fxo P0tl 0.039 uf 1ot 50Yocr
c:FxD POLY 0.19 UF 101 S0VDClr
c:f)(D PoLY 4 UF lot 50V0Cl

c:Fx0 poLY 0.0039 uF 10t 5ovocr
NOT ASSIGNEO
C3FXD POLY O.OO39 UE IO: 5O\IDCY
c:FxD POLY 4 UF LOI 50V0Ct
c:FxD P0LY 0.r9 LJF t0* t0vDclt

c:FxD PotY 0.039 uF lot Sovoct
c!Fx0 PEtY o.o0!9 uF Io! 501/Dct
clFxD rtcl a9o PF 5t
NOI ASS!6NED
C:FxD r,lICA 390 Pf 5!

ciFxD cER 0.1 uF +30-209 t00vDcl/{
c:Fx0 ELECT 33 UC l0a tOV0Cr
C:r_xD CER 0.1 !F +30-?01 10oVDCr
C,FIO ETECT f! UF lot lovocl
DaooE:5ttIc0lt 50MA 30t{v

0I00E:s!LIcolt 50tMA 30lv
otooE:SIttcoN 50[!A rotv
Dl00E:sl!!c0l{ 50MA 3oltv
oIooEr s IftcoN 50MA 3t)9v
0t00E:s IrIc0N 50^ra 30rv

ot0DErsILlcoN 50r\,14 30rY
0IooE:sItIcor{ 50MA 3ol{Y
oIo0€: s ILIco| 50MA lorY
IC:LINEAR OP€RITIOIIAI AIiP!TFIER
IC:f II{EAN 09€NIIIONAL ATPf TFIER

olt2l

01r21
olt2t

26a80

01t 21
o ll2t
0 tl2t
0lt2t
0lr2l

oll2t
0 r12l
OI I2I
0tL2l

oll2l
olt2l
otl2l
0tI2l
otl2l
o tt2l
0ll2l
0 tl21

o ll2l
0ll2l
olr21
orl2l
oll2l
0ll2r
ott2t
01r21
r53ot

15301
28460
oll2l

72L36

28rr80

26a80

23430

24430

72116

72L16

28rr80
2A4AO
28480

o7263

07263
07 263
o126'
,)7261
o7263

07264
o126'

c3 l04l

c8 t03l

0751-027]l

ca 22al
cB 4?31

c6 r06l
c3 {?21

cB I04l
cB 1061
c8 106l
c8 2231

ca 47f1
cB t04l
c8 104r
c0 4?21

CB IO6L

cB 2231

ca 106l
a3 lo4l
ca 4t2l
c3 l04l
cB lo5t
ae 27zL
JA4lt2

a160-r622

0160-1826

0160-1324
HET I'6
0160-1826

ol60-3625

otao-o229
0160-1622
ot6o-0229

F0G10aa
FOGtO0S

FD6t 0Aa

FOGIOAA



Toble 6-1. Reploceoble Ports(Coni'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

,ro (0PIlo ! 00r,

rl lc2

l1l Ic I
Itl tc2rrltcl

11t Ic5
rltIc6
llllcf

l3 t5-0363
13 5r-016a

13 55-0 364

1355-0354

1355-O364

2100-310,
03575 66509

03575.665i I
0I30-022 9

l9to-o015

la20-0543
la2o-o5a?
l62o-or3!
1320-o543

I

2

I
I

1

I

5

3

IC: L INEAR OPER. AIIPI.
ErrRlcl0R.cc B0lR0, Bflcl(
EITRA'TOA: PC 60IRO, IHII'
TSTR:FET SI NPN N-€IIANN'I
ISTR: fEI SI NPN fl.CHANNEL

ISIR:fEI SI NPN N-CHlrINEL
TSrR: F€T S1 NPN N-CHINN€I
TSIR:FEI SI IIPN N-CHANI1EL
IsIR'FET SI NPN N.CHANNE!
ISIR:FEI SI NPN N.CHINNET

TSTR. FET SI NPN ii-CHANNEL
TSIA:FEI SI NPN N-CHI'INEL
ISTR:fET 5I IIPN T$-CHANI{Cf
ISIR:FEI Sl NPlt tl-CHrriNEt
I5TR: fEI SI NPI{ N-CSANNEI

R:f)(D COxP 4. , HEGOS|i r0! ll(r
R:FXo 

'iET 
Fti I.5K CH{ lt r/3t

R:fxo FLt t37( o8,i lt 1/3r
R:FXD CollP lOOr( oHr lot I/{t
R:fro coNP loox 0Hli l0l l/4r
R:fxD co(P looK oHr,r l0l t/4t
R:FXo XET FtN 100r( oHX ll t/3f
R.FI0 XEI ftll t00K oHri l! l/6t
R:FXO fft 2.tK OHtt tt llSt
RrfrD xET Ffl( loox oHfi Il I/3r
R:fxD coHP I00K oHx Io! l/4t
R:FrO CotP IOO( oHfi t0: 1/4U
i:Exo coHP l00r( 0Ht4 l0a I/{I
R:FXO Co',rP tOOl( onx I0t t/4t
R.FXO CoXP lo0l( 0Hr,4 lot I/4r
R:FXD COriP IOOK OHr lOt r/ar
R:FlO r{€I FLri 100( oHN lt t/3t

R:F)(O Ftt 16.5( oHfi t:1/3t
R:FXD IEI FTII IOOK OH'I II I/AI
R:fxo iEI Fftt 333( olrt ll 1/3r
R:FXD XET FLll oHri tt ttat

R:Fl0 llEI ffll 2.9( liECoSI l.Ol I/21
R:FXD HEt FLn l.a2 tEG0Ht l.Ot l/2t
itVAR CERTE] IO( OHI IOt TYPE P 3/{I
3OAfiO ASSY OUIPUT FILTER

d0Afi0 ASSY: PNASE LOc C

C!FXD ELECT 33 UE IOt IOVD'T
c:FxD CER 0.1 UF +80 201 t0ovDclr
c:Fxo EtEct 3:r uF lot lovDct
C:FxD CER 0. ) +80 20i 100VDcli
crFxD cER O.0l uF +30-2ot loovoct

NOI ASS IGNED
NOI A5S T 6NEO
I1OT ASSIGNED
ftoI ASSIGTitE0
0IoDe: s lLlcoN 50MA 30tv

0!00E:SItlcoN 50r\4a aorv
0I00€:s tt!con 5oMA lorv
Dto0E.GERIANIUI L00tA/O.35Y 5oPtV
0IoDE:CERXAIIUn IOO'iA/O.a5V 60PlV

oloD€!slflcolr 50tv!a 30tv
0loDE.6ERXAlllUi IOOiA/O.35V 60PlV
otoD€ ! s ILlcoN 50MA 3otv
0l00ErGERXAllIUN t00l,lllO.35V 6OplV
otooE: s IfI cofl 50,r,la 30rv

DIOOE:SlLlCOll 50MA 30YV
IC:III- LP QUAO 2-INPT NAJTIO GATE
TC:TIt LP IRIPL€ }tIIPT NA}IO GAIE
lC:TTL !P QUAD 2-IllPI Nlt{D GArC
IC:ITL fP QUAO 2-IIiPI TANO GATE

IC:TIL TP qUAD 2.TI{PT XOR CII€
IC, L INEAR OPERAIIO|{AL A'iPL!F!EI
IC:f INEAT OPERIIIOIIAL I'IP! If IER
IC:LIIt€AR OPERAITONII. A'IPL IF I ER
IC:LIIIE R OPERATION L AIPL IF'ER

0lt2t

oll2l
OI IZI
oll2!

0l l2r
0l l2l
olL2l
0tl2l
OLI2I

23430

2&430

0126.1

943r2
9a)r2

93112

e11)2

01z6t

12040
12040

ta55-0163
I355-0364

c3 1o4l

2100-a lo,
03575.65509

03575.6551I

0t6a-3622
co23 Fl0LFt0rz522-cDrl

0236I
D2361

0236t

02461



Toble 6-l . Reploceo b le Ports(Coni'd)

Reference
Designation

HP Part Number otv Description Mfr
Code Mfr Part Number

,l I02

ISTD MODE!3575A)

at2a2, c3

a12t1, t2

IoPTrONS 001 003)

412C2,43

A12C12
412J1, J2
A1211, L2

03575 66550

0180 24r9
0180 r835

1251 2955
9100 3337

0684 6805

0634 6805

0684 6805

0684 6305

0698 8062
1820-0663

03575,66551

0r80 24r I
0140 1835

0150 0069
0180 2419
1251 29aa
9100-3337

0684 68os

0698 8062
r820 0668

l90t-o025

3lo0-2723
atoo-27 27

,

I

I

I
I

l?

t

I
2

I

I

I

)
1

EXTRICIOR: PC 30ARO. AROTN
ISTR:SI NPNISEt€CIEO FROI{ 2N!?04'
ISIRI SI NPNISELTCI€D FROII 2N]704I
R:fro c0r49 2200 oHt lot I/4t
R:FXD COI{P 2.2 XEGoH! tot t/4t
NO' ASS IGN€D
R:FXo Flrl 6340 oHt 1t l/8X
R:FXD FtN 3.5rX OH{ 1t l/at
R:Fro NEI FLX t62l( 0H| la l/3tl
R:FIO CCIP 5.6K

R:FXo COtiP 4700 oHX lot l/4t
R:FrD FIN ll.aK oHfi lt l/3x
R:FXO tET Ft14 30t OHtl ll t,r8lt
R:FXD XEr FLX 13.3( nHfi la l/3H
R:FXD C0Np 5.6K 0Nr I0t l/4i
R:FXD CO|P 56K OHX tot l/4t
R:FXD CoIP 1000 ot,i lot l/4t
R:FXD FfX t0K 0Ht1 0.25t l/3X
R3FXD FLI t.9tK OH'1 I).25r l/Ac
R:FXo EfN;5.?X OHX lt l/3r
R:F)(0 COrlP 5.6K Otiti l0: l/(l{
R:f)(D fLr 3.09K OH't 0.25t l/3ll
R:FXo FLX I.9I( oHri 0.25: l/3t
R:FxD F!,1 26.7( Otl,,l ll I/at
R:FX0 CoNP 5.6l( OHX lOt l/4t
R!FXO CoXP (700 oHr l0: l/4N
R:FXD CO'IP 1500 oHt 10! l/4r
R.FXO C0 P .r700 oHr{ I0t l/4H
RrFXD COtiP l5o0 0Hr ror 1/4r

BOARO ASSY PANEL METEF

C FXD TA 47OUF 20% lOVOCW
C FXD TA 68 UF 20% 15 VOCW

coNN: PC 12 X 25) 50CONTACT
corL FXD 100U8 20% TOKHZ
EXTFACTOF PC BOARD EROWN
EXTFACTOR PC SOAFO FEO

F: FXOCOMP 63OHM t0% 1,,4W
NOT ASSIGNED
F: FX0 COIMP 68 Ori^4 10e; 114\/
NOT ASS GNEO
R, FXOCoMP 68OHM l0% 1/4t\r

NOT ASSIGNEO
F FXDCOMP 6€Ol{rt 109i 1/aw
NOT A5S GNED
R FXo COMP 4 7 oHM 109.

SOAFD ASSY PAN EL METER

C FXOIA 47OUF 20% ]OVDCW
C: FXDTA 68UF 20% ]5VDCW

c FxD 0or uF +30 2o-qo SoovDcw
C FXDTA 47OUF 20% lOVDC\i]
coNN PC 12 X 25t 50 CONTACT
corl FxD toouH 20% 10KBZ

EXTRACTOR PC BOARD AFOWN
EXTRACTOR PC BOABO NED
F: FXD CO'\,iP 680H'\4 tO% 1/4W

R FXO COMP 4 7 oUfiT 10%
IC TTL NEX OFIVER
C: -ITL 

OUAD FLIP FLOP

BOAR0 lS5Y: PAI{ Et SrITCtl

DaoDE!sILtcoN lobfl l/rv
SfIICH: ROTARY 2.POS III OII
SIITCH: FOTARY 4-POSI TION
5IIlCB:ROf ARY 3-PDSIIION
SITICH:ROIARY z-POSIIIO

OTT2I
0ll2L

0l!2r
0ll2 r

01t21

0ll2l
0rl?I

0l l2I

0l l2l
olr2l
OIL2I
0112t
0l l2l

01121

41121

o1121

41121

56289
56289

05574
99800
28480
2A4AA

01121

23480

56289
56289

23480
s6289
c5574
99300

28480
264AA
01121

01121
0t 295

07261

cB 222t
ca 225t

c3 5621

ca 5621

cs t02t

ca 5621

ca 5621

ca t52t
ca 472L
cB l52t

03575 66550

1500686X0015R2 DYS

3KH25t21Jy121A19

c86805

c46305

c36805

c45305

CB OBO

03575 66551

150D686X001582 DYS

0150-0069

8P2650

c86805

CB OBD

SlOO-2726
,too-212a
,too-2121

6-rl



Toble 6-1. Reploceo ble Po rts(Co nt'd)

Reference
Designation

HP Part Number otv Description Mfr
Code

Mfr Part Number

CR]]

aL60-2247

190I-0025

l90I-o025

l90t-0025
1901-o025

ta2a-o224
ta20-4221
la20-o221
LA20-O221
ta20-42?)

1205-o013

1353-0olo

1353-O05l
t35l-0051
l3r3-0010
1353-O0rr
la53-o05I

t 353-0olo

06e3-1512

2100-1754

0att-30?9

o3ll-3056

I
5
1

2
I

I

l

2

t

t
I

5IIICH'ROTARY 2.POSITION
SOAAD ASSY:POIER SUPPfY
c:F)(D CER a00 PF 5t l000v0cr
c.Fxo tca 300 PF 5t
clFtD IA 63 UF 20: tSVDCI

c:Fxo xlcr 300 pF 5!
c:FxD TA 6a UF 201 l5VOCt
c:FxD cER 400 PF 5! !00ovDct
c:rxD tca lo0 PF 5:

c:Fr0 ctR 400 Pf 5t tooovoct
C:FXo lllcA 30o PF 5!
c:Fx0 ELECT 60 UF 20a 6V0Ct
c:Fxo tlca 300 PF 5t
c!F)(D ELECr 60 rJF 2ot 6VDCr

c:Fxo cEA 400 Pf 5t to00v0ct
c:FxD t lca 300 Pf 5l
c:fxD Et€cI 60 uF 20t 6v0ct
c:Fxo cER 400 PF 5! lo00v0ct
c:Fxo tilca 300 PF 5t

c.rxo ElEcr 60 uf 2ora 6v0ct
NOT ASS I GN€ O

DIODE: 5tLIC0N l00ttA/lV
0t0DE !s ILICOfi 10Cl4A/1V
DIO0E:SILICON I O0r4l / lV

o I0DE r AREAKo0XTi:10.0V 51 400 XH
DIOD€: BREAXDO|N 6.2V 5I
oloDE: s lLlc0N I oo,ral lv
DIODE:SITTCON IOOXI/IV
oIooE, aREA(DO9N:10.0V 5t 400 Nt

otoDE:SItlcoN l00Nr/1v
OTODE:5I!ICON IOOXA/IV
DIODE: S IT ICON IOOIA/TV
DIOOE :S I!ICON IOONA/tV
DIODETStLICON 1o0NA/lV

orooE: s rr lcoN rooHA,/rv
Dt00E:51-IcoN lo0NA/1v
oIooE:5If IC0N I00ria/lv

DIODE: PWB AECT. 75A OO-29

IIITCGRAIED CIRCUII'OP€RAIIOI1AL AIPI
II{IEGIAIEO CINCUIT:OPERATIONAI AIIPL
INT'GAATED CIRCUIT:OP€RATIONAL AIIPL
I'{TEGRAIEO CTRCUII:OPERAIIOIIAf AITPL
II{IEGRITED CIRC!II:OPERATICIIAL AXPI

EXIRACTOA' PC 
'OIRD' 

6ROT{!
EXIRACTOR:PC BOARDT YEIlOT
xEAt sIrK:SEfi IC0UDIJCTOR

lsrRr sl pNplsELEcIED fRox 2n325ll

ISIA: S I Pl{plSatEaTa0 FROX 2N325ll

ISIR: SI P'1'ISELECIEO FROI 2Ii32'II

tsli: sI PnP(5EtECtE0 rioH 2n325ll
RIFXO tt 0.51 AHX 5Z Llztl
R:Fro cotiP 4700 otit tot t/4t
RrFX0 CoXP lOOx 0Hi t0t l/4r
R:Fto FLH tlAO 08X It l/at
R!FXD FLr 3.25K Oh O.tl l/At
R'VAR IT IX OHII 5I TYPE V IT
R:FIO tEI FLI 3.87X 08X 0.lt l/gt
RlFro Hr o.5t oHA 5t ttza
RrFXO CotP 4100 oBri IOt 1/4I

R:FXD COtiP I00X oHfl Ioa t/4H
a.rxD fLt 3.25K OHI O.Il l/iAt
R:lxo FLi a.zr( oHt{ o.l! l/3H
RTFXD tt 0.24 oxl 5l l/21
R:FID tEI ftll t50 08t lt t/3Y

07263

3ol3l

a0I31

2844O

soial
a0t3r

aol3l
30131

0l l2t
01121

0l l2t
O II2I

col63ro2E40lJs27-c08

1500636X0015R2-DYS

at60-2201
1500636)(O0l5R2-0Y5
c0t66I02E40lJS27-CD8

col6aI02E40lJs27-cDH
AL60-22O1

c0l6al02E40lJs27-c0ti

COl6AlO2E40lJ527-C0H

lNa25

ta20-o223
ta20-o221
LA20-O22'
,.420-4221
ta20-o224

207-CA

135!-OOr0

la53-001o

aN40f7

1353-001O

2N4037

1853-0010
0311-3019

cB lo4t

2100- 175 3

c8 412 t
c6 104!

03lt-t056



Model 35?5A

Toble 6-1. Reploceo ble Po rts(Cont'd)

Reference
Designation

HP Part Number oty Description Mfr
Code

Mf r Part Number

!t50t

0al r-:to? I
03I I-30?t

c3r I-3Cil

0180,?i88

I90l-0024
I90l-0023

l90l-0024
1901-0024

1354-0072
125 r 2031
03575 265r8
03575 66552

0150-o050

ol50-o050
0l3o-o309

0130-0291
0laO-0291

2

I
2

I

I

I
1

I

1

1

R.FXD XEI FLr{ 4990 oH't It l/3t
R:FXO ColtP 4700 08li rO: l/4r
R:FrD COXP r00K CH'r lOt l/4y
R.rr0 xET FLN 3.33K oHX lt t/Ar
R.FXO llET FLI 12.1( OHX lt t/3r
R:rx0 rx o.rr oHN r: lw
R:Fto r,lET ftll 150 CHI I /3t
R:FXo Er Fft 4990 08ll M/At
R:Fr0 Cor,lP 4700 0lrti lol l/4r

R:FXD COSP 3300 oHfi IO! l/4t
RrrxD Ffr 3.25( oht 0. L: 1,/3t
R:FX0 FLr{ 5.90K OH'i O.25t l/3r{
R!Fr0 r{l{ 0.51 0Ht{ 5: t/2x
RiFX0 CoflP 4700 0r1fl t0l l/4r
Rrfxo coNP I00K oH,i lot t/4k
R!FX0 r(€T FLN 5.f6( OHt{ lt l/at
R:FXD X€T fLX 12.1K oHx l: t/3r
a:Fr0 rr t.2 0rllr 51 1r
R:FXO lI t.2 oht 5: I*
R.F)(O COI|P 4100 oHn lot t/4t
R:rxo E( 4.32K OHI O.l! l/3ll
nrFxD Fft 3.64X ONt O.r! l/3N
R:FX0 t{l 1.2 oHX 5t It
R:FXD rt t.2 ohx 5l lt
R:FXD COfiP a?00 oHl{ t0l I/4r
R:FXO C0rlP IOOK 0Hr,l l0! l/4r
R:Fr(D FLr 4.12K OHX O.Ml3lr
R:FXo FLX 3.64X OHrl 0. M,/3t

NOI ASS IGI{E O

R:fx0 cotP a?oo oHx lol l/4r
R:FXO COXP 4700 oHX l0t L/4t
BOARO ASSY: POHER SUPPLY(TOI}]EE 3DI

c:FtD AL ELtCl AUAL 3roa/1200 UF 15/Z5V
c:FxD aL ELECl DLJAL lt00/1200 LJF 15/2tV
(:fro At FtFcT t0o0 uF iloo-lot l0v0.r
0tooE. s IL lcott 0.?51 400Pav
0I008:s It IcoN 0.75A 400ptv

0 toD€:5IfIcoN o.751 4o0Plv
0!oDE:stttc0N 0.754 400ptY
DlooE. S !L lc0N 0.751 400pIv
OIODEISIf I€ON 0.754 40OPIV
0IooE ts ILIC0N 0.15A 400PIV

oIoDE:5If ICON 0.7tA 400PI V

Dtoo€:sILtcoN la 100 Plv
Dl00E. s IL lc0n o.751 400PIv
OIOOE'SILICON :] A IOOP!V
oIooE:5If ICON 0.t54 400PIY

C0NNECTo3: PC E0GE 12 X l0) 20 C0NIACT
30430 ASSY: IIITERFACg SUgSllTlJIl0l.
AOIRD AsSY: INIERFACT NFCATIVE

c:FIO CER lO00 PF +30-20a 10oOVoCf
C.f)(D CER l0OO PF +ao-zol I@ovDCl

( FXD(rlR t000PF+10 lot l000vn.r
C:FXD ELECT t i LF IOI
crrxo cER loo0 PF +3o-z0l l000v0cr
C.FID €LECT 4.7 UF 2OI IOVDCI
C:FXD POLY IO UF IOX 5OVDCW

c.fro EL€cr 1.0 uF l0l 35v0cr
crFxo ELECT t.O Uf 10a 35VoCt
D OOE S LLCON sOMA 3O\'V
D ODE S LICON 5OMA 3O\!V
o ooE srLrcoN 50MA 30wv

0l l2t
0t121

0 rl21

0lL2t

0ll2l

o I 121
01t21

0l121
OI I2I

CIL2L
olt 2l

t6289

56249

30131
90! 3l
3OI3I
30131
30131
71785
28180

0726'
o1263

cB 1a21,

03r I-301I

03ll-1071

0311-lo7l

sRl353-9

2N3055
2N!O5'

252.r 0.30.300
03t75.?65r 6

co6?alo2El02zs25-co8
c057alo2Et02rs26-cDH

c06TB102El02a526-COH
15004t5X001oA2-oYs
0160 ,658

t5oDlo5x90l5A2-oY5
t5OO105I90f5r2-OYs



Toble 6-1. Reploceoble Ports(Cont'dl

Reference
Designation HP Part Number otv Description Mfr

Code Mfr Part Number

1320 r12
1a?0 r r95

1320-o506

t 420-0 515

latl-o020

la53-0020

06€3 4725
0633 5625

4631-t255

l2rt-2955

03575 66553

1251-t604

l
I

2

I

D ODE S L CoN 50MA 301rVV

II IIL I I I \ I \ \ I R I I R D R I \ L R
k I l] ltf\ l\\ fR ttR

lC: DIGIIAL 2-lNpTr4-BlI IIULI IPLEXER
IC.DIGIfAL 2.IIIPI.4-B

IC:IIL OUIL RE-TRI6/RE-5EI IONI}IIU!II
IC:TTL TRIPLE 3-I'gPUT POS NIND GAIE
IC:TTI QUAO 2-INPT NANO GII'
I(' IIL I][X I\\'ERIER
EXIEACI!R: P' BOIRO, BLUE
LXI RACTOR P' tsOARD BROWN
ISIRISI NPNISEt'CIEO FROX 2N3?O4I
T5lR: SI NpNISELECTE0 FnOfi 2N37041
ISIR:SI NPNI SEt'CIEO

ISIN: SI PNPISETECI€O FflON 2N3702I

TSIR:5I PNPI5ELECIED FROII 2N3702I
TSTR: SI PNPlSEtEaIa0 FRot 2tr3702t
ISIR:SI Pr,lPlS€LECIED EROI! 2al:l1O2t
ISIR:SI IIPNiSEIECIED FRON 2'I37O4I
T5TA: SI NPNISEIECITD FRO'I 2'I'?O'I

n FxD 56K 51 25W

R: NETITORX,s AES.2.?K OHt 5t

R:FXO CoXP 5.6( O8X lot l/4'
R:FXo CO|P 4700 oHt l0l l/4t
R!F)(0 COliP 5.5( O N !O! l/at
R:FXO CUxP 4rOO oHt lO! l/lt
t:f)(0 cot{P tooo oh| l0t I/af
R:FXD COfiP t2lX oHt It l/3r
R.FX0 COriP 1.2 XE60Hll 5t t/4lt
R:FxO Col.lP 12 l€GOHr,l 5t l/{r
R:FID lrEI Ftll 49.9x OHtt Lt t/at
R:FXD COtaP 47oO oH,l tot t/4t
RrFXo C6r,rP 5.6K OHX tO: 1/4t
R:ftD co,iP 4?oo ohti lo! !/4H
R:fxD coxP 5.6x 0ltt t0t 1/at
RrFXD COttP aTOo OHI lol l/4r
r.FXD COIIP 5.5K OHl.l lot l/4r
RrFro cotiP a700 oH|l lot t/4t
R:fxo cotP 5.5x oHt l0! l/4r
R!FXo CO|{P aToO OHn I0! I/4t
RrFXo CorP 5.5X OHX tot l/41
R F\I) Irl.\l]6JX O \l I ; lrSrV

irfI0 tET Ff,t 49.9( OHt t! l/3lr
i.FxD cofiP 4loo oHti lot l/4r
RrFtO CoriP 5,6( OSri lO! l/ar
n.Fxo FL\l tl tKoll\,1 1,. |8w
RrFIO CO|P 4700 oHN l0t l/4t
R:FtO CO.4P lOOr( oHI loa t/4t
R:FXD CoXP tO0( OHt 10a t,/ar
t:Ft0 coNP looo oHt l0! t/at
RTFXD CltiP 1000 oht l0t l/4t
R!FXO C0XP loK OHi t0! l/4t
R!FXD COXP IOX OHl,l lO! l/41
R:FXo CoXP rOX
R:fxo coxP 1000 oHx lot 1/4t
R!FXo COllP t000 oHI to! l/4t
trFrD coxP 5.5x o8t{ lot l/41
R: NETWORK. 3 RES ]7KOHM 5'Z
coiotEclm.Pc {2 I25150 aot(Tlc,

BOARD ASSY INTIRFA('F, POSITIVE

lTHIS ASSEN]ALY ]S I]SEO W TH THE OPTION OO3 ONLY,
TNE PABTS L ST IS OENT CAL IO A]63 EXCEPT FOA
rHE PARI NO CHANGE OF AI6IC8 Cl I SELOI{.]

I( TTL HE\ DRIVER

00ARo lssYr 80rHER
co[t{EcToRtPc EoG€ I Rot 22 CoNIACI
col{atEcloRrPc EoGE I Rof 22 coNIAcl
cor EcToa:Pc EoGE r ror 22 collTlcr

47263
01295
01295

01295

2A4BO

2A4eA
01121

0t121
0l l2t
01121
0 tl2t
01121

0r 121
0lt2l
otl2l
oll21
0lr2t
oll2l
o 1t2t
0ll2l
olr2t
oll2l
0ll2l
0tl2l

0l l2l
0l t2l
0lr2t
olt2r
0rl2t
ott2 r
ot t2l
0lI2l
oll2t
olt2!
0tl21
otl2r
0l!2 r
18480

I8430

26.80
,1745
?r rt,
? l7a5

13324

SN74LS175N

sN?4toN

s \ 1,104N

r N43 8,1
1353-0020

1353-0020
1453-0020
ta53-0020
1354- 0071

c8 562t
c3 472r
cB ,621
ca 4721
cB l021

cB 1255
ca 126 5

ca a72\

ca 5621

c8 5621
cB 4721
cd 5621

cB 1f2t
c6 5621
c3 ai2l
c0 5621

cB 4721
cB 5521

cB I 04!
cB to4l
c3 l02t
cB l0zl
c3 torl
ca l03l
ca l03 t
c6 L02l
c3 ! 021
cB 5621
l8t0 0041
,&1125 

'2tJtt2 
I 07 9

035rF66517
252-22-rO-rto
252-22-rO-rto
252-22-UO-,LO

0643 4725
cB 5625



Toble 6-1. Re ploceo ble Ports(Cont'd)

Reference
Designation HP Part Number otv Description

MIr
Code Mfr Part Number

424,21,22

12 5l-1504

t2tL-1165
!251- 136 5

l25l- t165
t2t1-1633

1251 1632
125r 1365

l2 5l -003 7

03575-0l20A

5060 9138

0130 0116

t902 0646

0633 5125
0683 r025
0683 1035
0694 3515

0698 4,162
0633 7505

1420 0533
ra20 0595
r8?6 0rr9
r 200 0462

I

I
I
I

I
t

3

1

CONNECTOA:PC EOGE 1 ROI' 22 CONIICT
COIINECTOR:PC EOGE I ROI 22 CONTACI
coNNEClon:PC EOCE t A0r' 22 CoNIlCr
coNN: PC 44 t2X22t CoNTACTS
cot{tr Pc 44 t2x22} c0NracTS

COI{NECTOR:PC EOGE I ROI 22 CONTACI
COI{NECTOR:PC EDG€ I ROT 22 CONIACT
CON'iECTOT:PC EDGE I ROX 22 CONIACI
coxN: P€ 44 12X22) C0NTTClS
coNNECr0e:Pcll x l5l l5 c0NTAcr

CONIIECTOR PC I X 12 CONTACT
coNN PC 4412 X 22) CONTACTS
PWF MODl]LE. UNF LTEFED
BOARD ASSY: INTERFICE CONNECTOR
COIIN!CIOR: FEXAI E 5O-PII HIllIT

ARAC(ET: INTERFACE CONNECIOR
SIJPPORI 

'PC 
BOARO

PANEL TIETEB ASSENlALY 13575A STD

PANFL NIFTEF ASSEMBLY I3575A OPT ONS

PANFL tEIE F [iOTHE B 3D ASSY ]PAAT OF

PANEL MEIER TIOTHEfi BO I,1T EXT TFIGGEF
ASSY lPABT OF 5060 9T27I

c FxD 6 8 UF roe! 35VDC
c FxD 500 PF fl" 300wvoc

D OOE SCHOITKEY
O OOE BKON 6 2V

n FxD 5.9K t1 I a\r
F FXD 267K r{ I8W

a FxD 76aOHM t% 13W
H FXO 75 oHM 5!r r 4rr/

7tla5
7lia,
7t7 A5

7tia5
itI35
7tta5

71735
24440

2A4AA

28480

28440

?8480
56239
72136

s6289
24430

28440

01121
01!2r
0l r2l
r6299

01r21

21014

13324
24995

252-22-)O-1tO
25 2- 22- aAf 3LO
252-22-3O-rro
25 2- 2 2-30-aaA
252-22-3CF10A

25 2- 22-aO-) lO
252-22-30-1LO
25 2-2 2-30- 3 tO
252-22-3AF1OO
252-15-30-1t0

252 r2 30 3r0
252 22 3A 304

t25t-o03?

o!r?5-01203

5060 9138

5060 9127

150D635X903582

r500685X0006A2
1901-05r8
tN825

c35125
c81025
c81035

c87505

NE555T
3lt6t4l 2

Model 3575A

rconta'.ed on the 5061 0736.ssmb y onry rCompon.ncdesignaradby.areonlycoitanBlon506l0T4l
.Conta 

^ed 
on the5061 0739 a$emb y only Mothe. Aoa/d AsV.
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Conuined on rhe 506r 0736assmbry onry rco^la 
^edon 

rhe5061 0736 arshbiy ontv.
C6i.ined on the 561 0739 a$embly only .Conra.ed dn the 5ml 0739 asmbly o.ty.

6-16

Model 3575A

Toble 6-1 . Reploceoble Ports{Cont'd)

Reference
Designation HP Part Number otv Description Mfr

Code Mfr Part Number

a21DS2 0Sl0

422

422C1 r

A22C3

A22C5'

A2242

a22t)2

1853 0016

0683 7505
0683 5l]5
0633 t025
0683 5r5
0533 r0r5

06& 3or5
0633 3005

r320 0995

1990 0491

5061 0739

0r60 0r70

0140 0205

1902 3149

1855 0309
1853 0036

06$-4312
0698 6914
0698 4446
m98 6388
210o 1738

0694 70€2
0698 6360
0698 6914
0683 5125
0683 1235
0683 2435

1826 0195
1A2o 1242

1820 0944
03431-01201

I

6

5
l

3
1

l

I

l
1

l
l
1

1

l
2

2
1

PANEL METEH D SPLAY BD ASSY

D O LIGHT EM IITING

F:FXD 75 OHM 5% T,'4W

F FxD 510 OHM 5% lr4w

F FXD 510 OHi,i 5% lr4w
F FXD 100 0HN1 5% t 4W

R FXD 300 0ltN1 596 14W
F FXD 30 oH'!r 596 1/4!!

IC D16ITAL DECOOEF

D SPLAY POLAR TY/OVERRANGE
IC HEX INVERTERS AUFFEAS/'DFIVERS

PANEL METEF A]D BD ASSY
1PAFT OF 5060 StaSl

PANEL METEB A,O BO ASSY
lPART OF 5060 91271

C:FxO 22 UF 25WVDC
c:Fxo 022 LrF i0% 50v
C FXD ] UF ]O% sOWVDC

C: FxD 62 PF 5'4 3oOWVDC

C: FXD ] UF 25WVDC

D OOE: ZENER I09 V
DIODE, Sl 50Mn 30V
TSTF MOSFET P,CHAN E MOOE SI

I FXo 499K 05% r18W
R FXO 556K 0.5:( l/8W
R:FXO 24 9K !% lrSw

F:FXD 100K 1% l AW
3:FXD 10K 0.1% lrBW
F:FXO 556K 05% l18W

IC ANALO6 PFOCESSOF
C OIG TAL PBOCESSOF i16 PIN)

lPABT OF 5061 0736)
C OIG TAL PBOCESSoF!i28 PlNl

{PABT OF 5061-0739)
lC,OI6 TAL, TF PLE 3 NPUT NOR GATE

23440

24440

28480

01121
0112t
01121
01121
01121

0T121
01121

01295
234a0
23480
01295

28480

28480

28480

00365
72136

44113
28480

2A4AO

30s33
19701
24546
19701
19701

19701
01r21
01121
01121

28480
24440

28440

24440

1990 0419

1853 0016

c87505
c85t rs
cBt025
c85115
ca10t5

cB30l5
c83005

1990 0490
1990-0491

5!61 0736

5061 0739

0160 0170

304322 r5,'60PF Nr500
oMt5E6205o3o0wVtCR
0r50 0l2 r

s2r0939 r70
190r 0040
2N4352
1853 0036

t\4F4Cltg T2 4993-D
MF4cl/3-T2 5562 o
a4 118 IA-2492 F

ET50W103

MF4Cr/3 T9 1002 3
MF4CI/3,T2-5562 0
cB5t25
c81235
cs2435

1826-0195
1e2a 1252



Toble 6-1. Reploceoble PorttlCont'dl

Reference
Desiqnation HP Part Number otv Description

Mfr
Code Mfr Part Number

)2
.13

J5
SI

s2

0160 344r
2r r0 033s
2l l0 004{

t250 0033
1250 0033
r5r0 0076
3r010395

310 I I l7I
9100 3 '1J:

2

2

I
I

I

CHASSIS MO U NTEO COMPONENTS

C Fx! CEB 0 002 UF 20 n 3 K V0CW
c Fx0 cE3 0 00? uF 20 % 3 x v0cu]
-J,r .l0lB'0\ 0oA -r0r lr\ OP{FAT0!r
FLrSE SLErX BL0rr 0 3 A, 250 V 1230 V 0PEBATI0NI
CONNECTOS lNPLJT ]PTO WII

CONNECTOS IN PUT PiO !{2)

POST BINDLNC JADT GRAY
S\\T IT C H TOG6LE

SWITCI] TOGGLE

71590
7r 590

2 3430

29480
28430

D 0 30.202
0030 202

30624 I
30624 I
l5r0 0076
3t 0t.0396

3l0t ll79

figu.e 6 1 Mechanical Pa.rs (NIai.I!ame).
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Toble 6-1. Reploceoble Ports{Conl'd)

Reference
Designation HP Part Number otv Description

Mfr
Code Mfr Part Number

LEFI S DE

M P32

0357 5 6160 r

03575 51 613
035 75 61613
03575 6i603

03575 61606
035t5 6t606
035 75 61607

03575 6r60S
3t20 t3l3

7t010266
ri0t 0265
4J515 21241
035750r212
03575 26302

2360 0r 34

2360 019 6

035 75 0t?07
03575.04104
2200 07 66
03575 2t 101
03575 00203

03575 04103
2360.0r95
2190 0t93
6960 0010
03575.00202

2tr0 0050
03575 24103
2510 005 2

2510 0r90
03075 24103
2190 0343
3050 00?6
2t90 0087
2 580 00r5
2360 0r92
0357 5 04102
5000 8589
5000 005 0

50 60 07 67
035r5 26303
035?5 002fi
003r0 4880 r

0370 1099

03575 2680r
03575 40201
03575 40202
??00 0084
03575 2 5502

03575 2550 r

035 75 01209

035r 5 24105
03575.24 tOl

2

l

2

l

I

I
l
2
1

l

l

I

I

I

z

I

I

I
2
2
I

5

5

I

,

I

6

2

2

CASLES

CABI E ASSY INPUI IINCII]OES ,]TI
CASLE ASSY INPUT lINCLI]OES J2)
CABLE ASSY PREAMP iINCLUDES PI JI AI!O P2)
CASLE ASSY PREAMP 1INCL1]OES PIiJI ANO P2)
CASLE ASSY CNANNEL A i IICLUOES P] ANO P2)

CABLE
CASLE

ASSY CNANNEI 3 IINCLL]OES PI AAO P2)
ASSY CURFENT iINDII]OES PI/II ANO P2I
ASSY ISETIiJEEN JI AND CI]ASS S}
ASSY 13ET\'{EEN J2 AI'D CI]ASS S]
ASSY POWEN SWITCH

CABTE ASSY 1BE1I'VEEN J5 AND CHASSIS)

MECHANICAL PABTS
IsEFEF TO FIGURES 6I AND 6 2)

BRACXET TST R MTNG
COVEF AC TERMINAL

HEAT SINK POWER SUPPLY
PANEL CONNECIOR MTNG

COVEN NTERIACE CONI\]

WASHEB INSUIATOR

COV6F ASSY BOIIOM
COVE R SIOE

TR M: EOTTOM PANEL

23430
23430
23480
23430
284S0

23,130
28480
23430
23430
23430

23430
28440

23430
2 3430
2 3{80
2 8480
28430

23430

20480

23430
28480

23430

23430

23430

28480
23430
23480
28430

23480
28440
23430
23430
28480

28480
23430
2 8480

?8180

23{80
23430
28{80
23430
23430

23430

0357 5 6i601
0357 5 6i601
03575 6r6r3
03575.616i 3

03575 6t 603

035 75 6i604
03575 6160 5

03575 6r606
03 575 61605
035 75 61607

035 75 6r 608
3t20.t373

7r010265
710 t 0 265
01575 2r2or
03575.0 t2o4
035 75 25302

03575 04101

03575.0t 207
0 3575 0{ l0l

0357 5 2r l0l
035 75 00203

0357 5 04 r03

03575 00202

0357 5 24103

03515.04102
5000 3539
5000.0050
1490 0030

5060 0767
035 75 26803
03575 0021I
00310 4980t
03701099

03575r680r
03575.4020t
035 75 40202

03575 2550 2

03575 2550l
03575 01209
035 75 24r04
03575 24105

6- 18



Toble 6-1. Re ploceoble PortslCont'd)

Reference
Designation HP Part Number otv Description Mfr

Code Mfr Part Number

03575 0t2l l

5000 5035
05 t0 00 75
5040 593 2

0403.0t 52
0403 0r53
0403 015,1

0357 5 2410 t

0340.0533

0340.0333

5060 5937
5060 5933
5060 5 939

I
r0

I

2

3

2

2

2

3

I
I

1

MISCELLANEOUS PASIS

sRACKET: NTEFFACE 30AR0 TREiNF0nCES Al6Bl
SUSHIN6 INSULATOfr IFOS A]5 OI ,05 MTNG)
CLIP POWES MODULE IA]3I

C0VEB, P0WtB SWTTCH

GI] OE PC SOARO GNEY
G! OE PC Bl]ARO sLACK
GUIOE PC SOARD 3BO!VN

GI]IOE PC BCARO YELLO!'V

GU OE PC SOARO Ir''H TE
INSULATOB IFO R .]5}
lNSULATOS PLATE lBETWEEN CHASSIS AND A]7I
INSULATOB TSIR BHXI iBETWEEN CNASS]S AND AI5)
INSULATOR TSTB 1FO3 A]5 O3 O4I M DA

]NSULATOB TSTR 1FO3 A]5 OI, O2, O5I
K T ACCESSOSY. ]NCLl]DES THE FOLLOWING
EXTENDEF PC 2X Il] PI!
EXTENOEB PD 2X I2 P\
EXTEN!EB PC 2X22 P Ii]

28480
23430
28480
23430
28480

23484
234&0
23430
23480
28480

23480
28430
8G464

23430
23430
23480
23430
28480

01575 0r2r r

5000.5035
05r0 007 5

5040.5932

0403 0l 51
0403 0152
0403 0r53
0403 0r 54
0403 0155

0403 0t 60

03575.24101

7403.10.03

0 340 0838
035r 5 844r l
5060.5987
5060 5938
5060.s939

risue 6-2. Mechanical Pa.ts (P.n€l Frane).


