Errata
Title & Document Type: 8557A Spectrum Analyzer Operating and Service Manual
Manual Part Number: 08557-90010
Revision Date: May 1975

About this Manual

We’ve added this manual to the Agilent website in an effort to help you support your
product. This manual provides the best information we could find. It may be incomplete
or contain dated information, and the scan quality may not be ideal. If we find a better
copy in the future, we will add it to the Agilent website.

HP References in this Manual

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett-
Packard's former test and measurement, life sciences, and chemical analysis

businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent
8648A. We have made no changes to this manual copy.

Support for Your Product
Agilent no longer sells or supports this product. You will find any other available
product information on the Agilent Test & Measurement website:

www.agilent.com

Search for the model number of this product, and the resulting product page will guide
you to any available information. Our service centers may be able to perform calibration
if no repair parts are needed, but no other support from Agilent is available.

.:;:.;;;.;:.’. Agilent Technologies


http://www.agilent.com/
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_ This instrument has been designe

| oo ~ | '
o SARETY .

"Safety Requirements for Electronic Measuring apparatus,” and has been supplied in

| '. safe condition. Thisis a Safety Class I instrument. To ensure safe operation and to keep
the instrument safe, the information, cautions,

and warnings in this manual must be

heeded. Refer to Section I for generdl s fety considerations applicable to this instru- |

ment. . .

i

 CERTIFICATION

The Hewlett-Packard \Co‘“mpany certifies that this instrument was thorougihly.‘.»tested
and inspected and found to meet iis published specifications when it was shipped from

the factory. The Hewlett-Packard Company further certifies that its calibration meas-
urements are traceable to the U.S. National Bureau of Standards to the extent allowed
by the Bureau’s calibration facilities, or to the calibration facilities of other Interna-

tional Standards Organization members. ../

WARRANTY AND ASSISTANCE

" This Hewlett-Packard, product is wamnfed against defects in materiais and work-
manship. This warranty applies for one year from the date of delivery. Hewlett-

Packard will repair or replace products which prove to ‘be defective during the
warranty period provided they are returned to Hewlett-Packard. No other warranty
is expressed or implied. We are not liable for consequential damages.

Service contracts or customer assistance agreements are available for Hewlett-
Packard products that require maintenance and repair on-site. | ‘

For any assistdﬁce, contact your nearest Hewlett-Packard Sales and Service Office.

B
i

d and tested accordinb to IEC Publicatibn 348,
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o - SERIAL NUMBERS
This manual applies directly to instruments with
serial numbers: prefixed 1510A.
For additional mformatlon about serial numbers
see INSTRUMENTS COVERED BY MANUAL in
Section 1. o

- Copyright HEWLETT-PACKARD COMPANY . 1975

3/ . 3273 AIRWAY DRIVE, SANTA ROSA, CALIFORNIA, USA.
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1-1. INTRODUCTION

-2/ This manual contains all information re- "

quired to install, operate, test, adjust, and service
the Hewlett-Packard Model 8557A -Spectrum
Analyzer, .01 — 350 MHz, hereafter referred to as
spectrum analyzer. Flgure 1-1 shows the 8557A

 Spectrum Asnalyzer and accessories eupphed For

information concerning related equipment, such as
the Hewlett-Packard Model 180-series Oscilloscope
Mainframes, refer to the appropriate manual or
manuals.

'1-3. This ‘manual is divided into eight sectlons

which prov1de 1nformat10n as follows

a. SECTION I, GEN ERAL INFORMATION, con-

tains the instrument description and specifications
as well as the accessory and recommended test
equipment llst

b. SECTION II INSTALLATION contalns in-

- formation relative to receiving inspection, prepara- -

tion for use, mountmg, packmg, and shipping.

“ ¢. SECTION I1I, OPERATION contains operat-
ing mstructlons for the mstrument 2 =

d SECTION (V PERFORMAN CE TESTS con-
tains information required to verify that instrument
performance isin accordance with published speclfx-
cations. : .

e. SECTION V, ADJUSTMENTS contains in-

formaticn required to properly adjust and align the
. ,‘..mstrum(ent after repair.

f. SEA‘TION VI, REPLACEABLE PARTS con-

tains information required to order all parts and

asscmblles or effect exchange of assemblies.

/

l
g. SECTION VII, MANUAL CHANGES,, nor-

. mally contains backdating information to make

this manual compatible with earlier equipinent con-
figurations.

» h. SECTION VIII, SERVICE contalns descrlp-
tions of the circuits, schematic diagrams, parts loca-
tion dlagrams and troubleshooting procedures to
aid the user in mamtammg the instrument.

- ol

w/

)
oS

|

e SECTION|
' GENERAL INFORMATION |

1-4. Packaged with this manual is an Operating

Information Supplement. This supplement.should
stay with the instrument for use by the operator.
Additional copies of the Operating Information

Supplement may be ordered through your nearest

Hewlett-Packard office. The part number is listed -

on the tltle page of this manual.

1-5:  Also listed on the title page of this manual,
below the manual part number, is a “Microfiche”

part number.. This number may be used to order
4 x 6-inch f nicrofilm transparencies of the manual.

Each rmcroﬁche contains up to 60 phcto-dupli-

cates of the manual pages. The microfiche package
also includes the latest Manual Change supplement
as well as all pertment Servlce Notes.

A

1-6. Instrument specifications are listed in Table
1-1. These specifications are the performance stan-

" dards, or limits against which the instrument may

be tested. Table 1-2 lists supplemental performance

+ characteristics. Performance characteristics are not

spemflcatnons but are typical characteristics in-

' cluded as additional information for the user.

1-7. . SPECIFICATIONS

1-8. Speciﬁcations for the instrument are listed in
Table 1-1. These are the performance standards the

-instrument is tested against. A list of typical operat-

ing characteristics is provided in Table 1-2. They are

included as additional information’ ‘oully; they are -

not specifications.
N ,

1-9. SAFETY CONSIDERATIONS

' 1-10. General

1-11. This is ‘an International Electrotechnical
Commission Safety Class I instrument. This in-

strument has been designed and tested according to
IEC Publication 348, “Safety Requirements for
- Electronic Measuring Apparatus,”

and has been
supplied in safe condition. | ‘

N :;’ : . | ‘ 1'1’
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 Table 1-1. Model 85574 Spectrum Analyzer/180-Series

. displays the full 10 kHz to 350 MHz. In!

~ separation. ) !

1ISION setting. | -

‘Stability:

SPECIFICATIONS |

FREQUENCY ' ' |
: |

AccunAcv-
Freqnency Range 10 kHz t0/350 MHz..

Frequency Display Span (on a 10- dlmwn CRT
Horizontal axis):
12 calibrated spans from 5 kHz/dlv to 20 MHz/dlv in
al,2 5sequence. In “F” orull span, the analyzer
“0,” the
analyzer is a fixed- tuned receiver.

Accuracy: B |

Frequency error between any two poini s on the
display is less than10% of the indicated [frequency

A

Digital Frequency Readout:
Indicates center frequency or start frequency of the

frequency ‘display span. In full span, the readout

indicates the frequency at the marker. ' f

" Accuracy (after zeroing on the LO fecdﬂlrt%ugh):\

+3 MHz + 10% of FREQUENCY SPAN/PER DIV-

\,

RESOLUTION: A

Residual FM: Less than 1 kl—tz pea\k-to-peak for

time <0.1 sec (video filter full clotkwnse but

not in detent). ,’,
Noise s|debéi‘ndf More than 75 dB below CW

signal, 50 kHz ‘or more away from signal wnth al
'kHz resolution bandwidth and full video f;ltermg

Resolutwn

Bandwidth Ranges: 3 dB resolution bandwnd\hs of
1 kHz to 3 MHz in a 1, 3, 10 sequence. Resolution
bandwidth may be coupled to frequency display
span at’a ratio of two dlsplay spans per resoluh\lon
bandwidth. A

\

\
A

|

|

. resolution pandwidth ratip<15:1. ’/

Resolution Bandwidt Accuracy Im/lmdual
~ resolution bandwidth 3 dB points cahbmted to’
£20%(10°t0 40°C). | L

/

f Resolutnon Bandwnd*th electwaty 60 diB/3 dB

s

* Video Filter: Post- detectl&:m low pass fllter used to

| . average dlsplayed noise. Bandwidth variable from

' approximately 3X Resolution Bandwidth to
“approximately 0.01X Rejsolution Bandwndth In

the MAX position it provides a noise’ averagmg ‘

ﬁlter with a bandwndth of; approxnmately 1.5 Hz.

AMPI.ITU‘\DE

RANGE:

)
!

Absolute Amplitude Calibration Range:

Log Calibration Range: From—117 dBm to +20
dBm in 10 dB steps. Reference level vernier, 0 to
—12 dB continuously. ‘ e

Log Display Ranges: 10 dB/le on a 70 dB d\splay,
and 1 dB/div on an 8 dB dlsplay “

o
Linear Display: From 2.2 m‘icrovolts (—100 dBm)
full-scale to 2.24 volts.(+20 ¢Bm) full scale in 10

dB steps. Full-scale signals /in linear translate to

approximately full-scale signals in log. .
S 'J

Dynamic Range: -

Iz

/" Average Noise Level: <—107 dBm with a 10 kHz

\

\

-\ dB below input si

resolution bandwidth (0 B input attenuatlon)
(1to 350 MHz). i

Spurious  Responses: For input signal level
< Optimum Input Level setting, all image and
out-of-band mixing responses, harmonic and inte:-
modulation distortion products are more than 70

\60 dB below 20kHz to 1 MHz

al level, 1 MHz to 350 MHz; ~

|

1-2
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k Tablez‘ 1 1. Model 855 7A\Sbec‘trum Analyzer/180-Series Display Sp.eciﬁé:“ati't;nsv (2\0f 3)

" \
. v Y
; \
. i Ao i
. , -
: '
. |

\‘ ' i

Al .

. Gen ral Informat%on

Spurious R\esponses Due to 3rd ﬂtder Intermodu-l‘ |

lation Distbrtion: For two input signals 10" dB

. above Optimum Input Level Settmg,’ 3rd Order
intermoduldtion distcrtion products are >70 dB o

‘below mput\sngnals 1 to 350 MHEz:>60 dB below,
19 kHz to 1 MHz (signal separatlon>50 kHz) |

Residual Responses (no signal present at mput){

Maximum Ingput Levels:

| AC or Peak: Peak or average power +20 dBm (3.16
Vac peak or 0.1 W) incident of anjlyzer. (MAX
mput markings ‘on front panel ndlc,ate maximum

_ input allowable for <1 dB gam cumpreSsnon or |

attenuator overload.)

2t

<~—100 dBm with ¢ dB input attenuation, 0.1 MHz . o . o ”
to 350 MHz. | DC: £30 Ve, - |
ACCURACY: . | ,
1 T ’ . ‘ /
Amphtude Acwracy | L GENERAL - / L
. \ 2 o / N
Ftequem:y Response (‘Iatness) 10. 75 dB * Power Reqmrements (mcludmg 9sc|!|oscnpe dlspia)/)
115 or 230 volts 10%. 48 to 440 I*\z less than /AOO
Swutchmg Between Bandwudths (at 10 to 40 C) | VA Convection- cooled. \
010 90% relative ‘humidity): ,,\
\‘ 3 MHz to 300 kHz: 0.5 dB. /
. \
3 MHz \‘:01 kHz: +1.0 dB. ST - §
\ L t \
‘Refergnce Le\ml Accuracy (at le\‘*d center frequpncy,) ‘ | -
fixed esolutmn\ bandwidth): £1.5 dB-(includes input We'!lht L
’ attenu.ttor and \IF gain accuracy. ‘May be lmproved- | ' ' \
using IF or RF substitution te\chmques) o Mﬂde' 355 f A sl"’c““m AnalVZ\\
\ | : Net, 10 b (4.5 kg). |
Ampi ,tude Log Gisplay: £0.1 dB;dB but not more , | o v ‘ |
than §1.5 dB O\x\cr full 70 dB display range. Model 18:'27 Displa;v:' \ | !
_ \ | \ Net,271b (12.3kg)." \ ' *g
Callbrator"\ ‘{ ARV |
| | | Model (80TR Dispiay: \ :
. Amplm}\de —30,dem t1dB. ‘Net, 26 1b (11.8 kg). i
\ \ 0 ‘ ' ) AE ‘
| Frequeni\'y 250 N Hz 150 kHz, crystal controlled Model 181T Display: !
| Net; 24 Ib (10.9 kg). o
: , K v o \
| INPUT : | |
‘ | e i
| ' / i
Input Connchtor Tylpe BNC female. | Dimensions: \'ﬁ
Input Attenu ator: 50 ﬂB range. Model 1827 Display Section: 1
» ‘ 12 5/16 inches high (including height of feet
Accuracy $0.5 dEL per 10 dB step but npt more and top handle) x 7 15/16 inches wide x 19 5/8
than £1.0 dB over n’un 50 dB range) \ inches deep (338.1 x 201.6 x 498.5 mm). \
|
w
1Corresxr'»ondsl'to two -—345 dBm slgnals mci:lem3 on input mixer. "
' ! i
| 1-3
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Model IBDTR Dlsplay Section: / Model 181T Dnsplay Section: - : o
o . | "5 7/32 inches high (including height of feet) - 12 inches hlgh (mcludmg height of feet and top ] T
" - ix 16 3/4 mches wide x 21 3/8 inches deep \ handle) x 7 7/8 inches wide x 21 1/4 inches
| (132.6 x 425 x 543 mm). deep(305x200x530 mm) o L ,
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‘51 ‘ - . Table 1-2. Model 8557A/180-Serzels‘Supp{emental Performance Ch,/aracterzsncsﬁ (1of4) I
. . , . : ot ‘ i ) e 5 :
. , , . ) )
K , ,PERFORMANCE CHARAC'TERISTICS R , N ;
‘ o v",.f7 . , ‘ ",." ) l S ) . ' ‘!‘, o ) N ‘
. , ’,' o : . e FREQUENCY : Y . e R +20, /" Mulm\"’“ lnp“*}:?' "20(18"‘ . ‘:" N . .
v ’,’ ] , ' . T r‘rlﬂ“'_?'ﬂ'ﬁﬂ:r'—f le—r—.ﬂ’ﬂTﬁt 1' TN r" T rm /
P ‘ ; - . I ' l fypum‘ re'&mnpy‘ﬁ‘e's;;onm . _I ' |
v ‘ - —4n - =S Saa - 3
Center Frenuency Zero: o TR = TN ,
: Adjusts center -frequency of dlsplay CENTER 0 NI Ty TV , ' \ ﬂ
i ... FREQUENCY ZERO control may be used at ¢ e 7% - ‘; ' i |
| , ot ' o | n . . . .
b frequency or any other frequency up to 350 MHz to v -7 m m |l | | .
} | calibrate the center frequency readlngof the Spec- g e Tk TR T o
| | -trum Analg&zer a 8 _gg L L e Bwb .
: < N SN T AN i - S
\ -100 - X 4121100 jd2 BW
Out-of Range Blankmg 0 N\ Ul ek L”J,k,l,uw |
| CRT dlSplay is automatically blanked whenever S L L ',"LHl .m !
the Spectrum Analyzer is swept or tuned appr.:- : 130 ‘ \ Ll L
! . , ' ’ ' H NOMHz  1GH
, k imately 1‘0 MHz below 0'frequency or e,b")ve 360 Ok Ok I ey e '  :
i : - Averageﬂnonsex level vs. input frequency
) Long-Term Drift: ) A . B
) At fixed center frequensy, after 2 hour wanv-up: o ‘ - e oL ‘
A 20 kHz/10 min. | | | Log Reference Level Calibration Range: ‘, | .
§ / ‘ ) ‘ Calibrated for full scale (top graticule line) signals ,
P Tempefat“'?,pflft: 50 kHz/C. B from —100 dBm to +20 dBm in 10 dB steps.! 1
L ‘\i ..‘ ' ’ ' 5
S Resolution: f . ' ' | '
; The followreg 1lluetrat1oe showe typical Spectrum Gain Compressmn. , ' ‘ “ o J
i Analyzer .1,795.01““0“ using different 'IF band- For 3ignal Levels below MAX INPUT level setting, | ]
i wxdths. - : , ain compression is less than 1 dB. :
i , | ) g p ; |
- 1 H T |
K ; 0 k ' o | )
B %,o\ LU , | Disttion: | .
E \y* 1kHz BW 'Okf‘llewl'\ 100 kHz B\ 1 MHz B The foliowing curves illustrate typical Iharmo‘nie - '
P £ i hl TN and third order intermodulation, distortion. - SRR
§3o ; %1 - - ;' Cap - ,. I “ , , : co
A - _'é i ‘ 1 o -
1 s @ ! ! l 3rd Order IM**
50 K ! . / -850
5 1kHz 10 kHz 100 kHz 1 MHz 10MH:z : $
¥ Frequency 8
§ ! o 50 - )
31’ L . :— ) 2nd Harmonic * "Smglnnputsngnnl abuve 5 MHz
¥ Typical spectrum analyzer resolution g ' +<Twa input signals, above SMHz,
i : . » o . ~» 200 kHz separation - ,
" f“ \\ K l ) . \ Q. _704.—-.-- - I o J
i‘w. ’;) ! ) S 5
:g AMPLITUDE S ! 5 o
quuency Response and Sensitivity: =~ ' T .
g +.Typical curves of Spe ctmm Analyzer sensntwnty ' ' ' 3rd Harmonic® o ) , f
Lok . and frequency response versus input freo nyrcncy B e 7207730 (<1 dB Gain Compre mm) I P
\ é : * are shuwn in-the followmg nllustratlon - : Signal Level, dB above OPTIMUM INPUT settiny . _ e
} ; ) L v g e i . K . X - AR ) - : ““ b o “.
i ! ) ‘ . B G - . _\ Dlstorftlon vs. mp_ut-frequency e |
',;."‘ : ) ‘ , B o o y oo ’ . : ! '
o' : 7 | 1 Maximum input to the aﬁa’ﬁyzer must not exceed #729, dBm (0.1 watt) or damage fmny oceur. '”\,., o ‘ I S ;
] o’ ) ) | ! . . ; ; . ) [
i y o ' R
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Table 1-2. Model 8557A/1 80-Series .,S"j'z't',vpp_lcmentcrly,Performance Characterletics (2 of4)

Model 8557A

et

O HBV, 126 V:

!iupur

Input Impedance 50 Q nominal Reflection
ccefficient 0.27 (1.74 SWR) for all Optlmum Input
Level settings except—40 dBm (0 dB Input Attenua-
tiony. . ‘ |

. ouTPuT

Cal Output:
 —30 dBm, 250 MHz

Probe Power: o

150 mA max.

" Powers 1120A, 1121A, 11234, or 1124A high
impedance probes. |

' NOTE

OSCIHOS(:Ope dlsplay rear panel outputs refer to
180Tseries displays and 180-series Opt. 807
displays only. For og_;slloscope mainframes
without Opt. 807, see Performance character-
istics under GENERAL. R

Horizortal Output:
\..UX D on oscilloscope display rear panel)
—5.0 to'+5.0 V for 10 div CRT deflectlon

5 kQ output impedan ce.

Vertical Output: |
(AUX A .on. oscnlloscope display rear panel)
0 to 0.8 V for 8-division deflectlon on CRT -
5082 output lmpedance

| Pen Llft/BIankmg Uutput

(AUX B on oscilloscope dlsplay rear pancl.)

0 to 15 V (0 V pen down). Approximately

- 10 k2 impedance when blanked. Compatible with

'HP 7004B, 70034B, 70058, and 7035B X-Y RE
- CORDERS. /

o 214MHle Outpuf

A 21.4 MEz output linearly related to the RF
input to the analyzer. Bandwidth controlled by
analyzer Resolutlon Bandwidth settmg Amplltude

1

controlled by mput attenuator. IF gair. vernier,
and first six IF step gain posntlom (—10 through
—60 dBm Ref Level with 0 dE; input attenuation).
Qutput is approxlmately —10 dBm for full-scale
signals on the CR'I‘ (AUX C on oscilloscope
dlsplay rear panel, 500 output impedance. )!

swtte

Sweep Time:
Auto: Sweep time is automatlcally controlled

by Frequency Span, nesolation Bandwidth and
~ Video Filter

Manual Sweep determined by front panel control
“continuously yariable across CB'I in either direc-
tion. ' g :

Calibsated Sweep Times: 16 internal sweep times
" from 0.1 ms/divto 10 sec/divinal, 2, 5 sequence

.For sweep times of 2 ms/div to 10 sec/div, '

) /the Spectmim Analyzer is operable in its normal
swept-frequency mode. Faster sweeps are useful
for analyzing modulatlon waveforms when the
Spectrum Analyz.er is being operated as a fixed-
tuned receiver with O display span.. Sweep times’
may be reduced to an effective 10 usec/div by
using the 180-series X10 hcrizontal magnifier.

Accuracy: *10%

Sweep Tngger »
Internal: Sweep mternally trlggered by envelope of
" RF input signal (signal amplitude of 1.0 division
peak-to-peak required on CRT display). |

" ”Line: Sweep triggered by power line;frequency.
Free Run: Sweep tnggered repetitively by inter-.

nally generated ramp.

o

* Single: ! Sv.'reep triggered by front panel sweep .

trigger switch (spring return position).

\

(!
R

lFor the following serial prefixes only (Earlier Optron 807 ‘mainframes must be modrtied by uddmg a ?OOpF cvpacrtor oot

across A7R3)1800 >1315A. 180D, >1314-A ISIA.>13I3A ISIAR, >l315A 182C, >130A.
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fqbl"" 1-2, M"'l?"’zkvs‘?57A{' 180‘3""' es Sunplehienzal Pérfornian'ce Chafdcteristéés (3 ‘of 4)

]
Lo
DISPLAY | | |
o Gnhcule 8 x 10 div mtemal gratt ), 1 div
;Oscil‘lnscope Disp!ay Sectidns' "= 1.29 ¢m. 5 subdivisions per major divisii ©. - .
- 180-Series Compatibility: The 85:)7A is compatible =~ Functions Used With Time Domain Plug-ins Onl;:
‘with ali’ 1804, 180AR, 180C, 180D, 180F, 1814, Intensity modulation calibrator, and beam finder.
.181AR, 182C, 184A, 184B, 180C Opt. 807, 180D '
' Opt. 807, 181A Opt. 807, 181AR Opt. 807, and Rmk Mount (Modei mo'm Optlon 807)
182C Option 80” mainframes. It is operable with the
183A and 183B mainframes, ‘but’ the display is ' Plugms. Same as 182T !
limiited to 6 divisions by the 6 dmsnoh CRT. "
;o Cathode Ray Tube: I
180T- Senm The following 180-series oscllioscope ‘ .
~displays are available which provides 4 non-buffered Type: pusg accelerator, 15 kV accelerating po-
rear panel auxiliary outputs (for unattenuated verti- tential; aluminized P39 phosphor.
. cal, horizontal, “ penli ,
o . onzon.a and‘ penlight outputs) and P,39 Graticule: 8 x 10 div intemnal graticule, 1 div
medium-persistence CRT phosphor (except with -1 5 subdivisions ber r di j B
181T, 181TR which provide variable persistence).? cm. 5 subdivisions per major divisi
~ Functions Used With Time Domam Plug-ms Only
180T P39 phosphor Same as 182T. :
"480TR . P39 phosphor ) ’
181T P31 pth\phor with variable persistence  ..'Variable Persistence/Storage (Model 181T):
181TR- P31 phosphor with variable persistence _
182T P39 phosphor Plugins: Same as 182T.
NOTE Cathode Ray Tube:
,/ See HP Service Notes 180A/AR/C/D-1, Type:  Post-accelerator storage tube; 8.5 kV
/ '181A/AR-7, and 182A-1 for information needed accelerating potential; aluminized P31 phos-
to modify standard displays to provide aux- phor. | :
i iliary outputs. Graticule: 8 x 10 div intemal graticule 1 div =
| . 0.95 cm, 5 subdivisions per major division.
. Persistence: . |
The followm oscilloscope displays are recummende
8 pe Gspay: . Normal: Natural persistence of P31 phos-
with the 8557A: :
- phor (approx. 40 us).
Large Screen (Model 182T): { Variable: From <0.2 s to > 1 min.
Plug-ins: Accepts Model 8557A and 8558B Spec-  Storage Time:
trum Analyzers. Model 8755 Swept Amplitude
Anaiyzer and 1800-Series timé domain plug-in:. Store Mode: >1 hr at reduced intensity. .
(fathode‘ Ray Tube: View Mode : >1.min at normal intensity. -
Type: Post-accelerator, 19 kV accelerating . Functions Used With Time Domain Plug-ins
potential; aiuminized P39 phosphor. " Only: Same a5 182T.
25¢e HP Service Notes IBOA}AR[CIC-I 181A/AR-/ and 182 A-1 for mlormanon needed to modnty standud duphys to provide
auxiliary outputs, - o !
1-7
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o i |

CR{ Bmlil,;e, Clipper: ‘Front panel control adjusts
' blanking /'ot‘ CRT trace baseline to allow more
"+ detailed

" improved photographic records to be made.

analysis of low-répetition-rate signals and

EMI: Meets or exceeds MIL-1-6281D.
) Y , I//

" Tempétamte Range: |
Operating 0° C to +55° C.
Storage —40° C to +75° C.

s

A\

ot

112, ‘Operation.

1.13. BEFORE APPLYING POWER, refer to
SAFETY CONSIDERATIONS in Section I of the
Operating and Service Manual for the Mainframe.

]

1-14. Service

. 1-15.  Although the instrument has been déSigned
_ in accordance with international safety standards,

the information, cautions, and warnings in this

manual must be followed to ensure safe operation

and to keep the instrument safe. Service and ad-
justments should be performed only by qualified
‘'service personnel.

~ 1-16. Adjustment or repair of the obened instru-
ment with the ac power connected should be avoided

as much as possible and, when inevitable, should be
performed only by a skilled person who knows the

~hazard involved. |

1-17. Capacitors inside the instrument may still

" be charged even though the instrument has been
- disconnected from its source of supply.

S

1-

| WARNING"I

Any interruption of the protective
- (grounding)conductor, inside or outside
the instrument, or disconnection of the
protective earth terminal is likely to

18. _Whenéver it is likely that the protection has
been impaired, make the instrument inoperative -
- and secure against it any unintended operation.

make this instrument dangerous. Inten-
tional interruption of the earth ground is
prohibited. j ‘

- Servicing this instrument often requires
that you work with the instrument’s pro-

~ tective covers remeved and with ac power
connected. Be very careful; the energy at
many points'in the instrument may, if
contacted, cause personal injury. |

a [-CA‘UTION]

BEFORE SWITCHING THIS INSTRU-
MENT ON, ensuré¢ that all devices con-
nected to the instrument are connected to
the protective earth ground.

ot

1-19. INSTRUMENTS COVERED BY
MANUAL o

1-20. This instrument has a two-part serial
number. The first four digits and the letter comprise
the serial number prefix. The !ast five digits form
the sequential suffix that is unique to each instiu-
ment. The contents of this manual apply directly to

" instruments having the same serial number prefix
as listed under SERIAL NUMBERS on the title page.

- 1-21. Ah instrument manufactured after the

printing of this manual may have aserial prefix that
is not listed on the title page. This unlisted serial
prefix indicates that the instrument is different
from those documented in this manual. The mam;‘gl

arf
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Model 8657A"

i
.;l’

B \fbrthis‘ihs@rumént is supplied with a yellow Manual
" Changes supplement that contains ° ‘change infor-

mation” that documents the dnﬂ‘erences

1~22. In addition to change mformatwp, the sup-
plement may contain information for correcting er-
rors in the manual. To keep this manual as current

and accurate as possibie, Hewlett-Packard recom-
mends that you periodically request the latest Man-

ual Changes supplement. The supplement for this
manual is keyed to this manual’s print date and

part number, both of which appear on the title

page. Complimentary copies of the supplement
are available from Hewlett-Packard.

1 1-23 For information concerning a serial number

prefix not listed on the title page or in the Manual
Changes supplement, contact your nearest
Hewlett-Packard office.

“1.24. DESCRIPTION

1-25. "'The Model 8557A displays the amplitude

.and frequency of each component of an input

~ spectrum analyzer

signal on a CRT. This display gives quantitative
information often not available from a conventional
oscilloscope. The Model 8557A is calibrated to
measure signals from +20 dBm to —117 dBm
over a frequency range of 0.01 MHz to 350 MEz.
The complete measuring system includes the Model

8557 A Spectrum Analyzer plugged into a Hewlett

Packard 180-series os¢illoscope mainframe.
= / |

1-26. The Model 8557A is designed for simplicity
operation. Most measurements are made using only
three, controls, two for frequency and one for amp-
litude. The CENTER or START frequency of the
dzsplay is shown ' on the front-panel mechamcal
readout.’ |

1-27." OPTIONS
1-28. Option 001

/

1-29. The Model 85 357A Optlon 001 provides the
yith a direct measurement

capability in a 75 ohm system. The /front-panel

INPUT is a 75 ohm BNC connecter. The Option 001

provides calibration in dBm from —110 dBm te +20
dBm in 10 dB steps. For manual changes to incorpo-
rate this option, see Appendix A.

-30 Optlon 002

1-31: The Model 8557A Option 002 provndes the
spectrum analyzer with a direct measurement

capability in.a 75 ohm system The fron t-panel ’

-/‘

e
.9'.(\ , g

~overlay, refer to Section II.

. General Information

INPUT is h 75 ohm BNC connector The Option 002

" provides calibration in dBmV from —63 dBmV to
470 dBmV in 10 dB steps. For manual ¢hanges to

incorporate this option, see Appendix B.
‘ | . i
1-32. ACCESSORIES SU?PLIED, o

1-33. Graticule overlays are supplied t6' provide
the operator with greater ease of reading the infor-
mation displayed. HP Part Number 5020-8565 is the
overlay for 180-series oscilloscope mamframes, HP
Part /Number 5020-8566 is the overlay for 181-series
oscilloscope mamframes, and HP Part Number
5020-8567 is the overlay for 182-series oscilloscope
mainframes. For proper installation of graticule
, ‘ _ Special Dial Drive -
wrenches,, HP Part Numbers 08557-00017 and
08557-00018, are supplied to ease Dial Drive
Assembly adjustments All supplied /accessories

are shown in’ Fl/gure 1-1. '

L 4
\

\

EQUIPMENT REQUIRED BUT NOT
suﬁm.u-:o

1-34.

1-35. Cvscllxloscop_e Display

1-36. The Hewlett-Packard Model 180T-series
‘oscilloscope is used for the display and mainframe
for the HP Model 8557A. To be completely

‘compatible with the 8557A, the Model 180-series

oscilloscope should have Option 807 installed.
This provides the proper rear-panel auxilliary out-
puts for use with the 8557A Spectrum Analyzer.
The rear-panel auxilliary cutput connectors are
labeled AUX A, AUX B, AUX G, and AUX D.
They provide Vertical Output, Pen Lift Output,
21.4 MHz IF Output and Horizontal Output,
respectively.

1-37. If the Hewlett-Packard 18(-series oscillos-
cope does not have Option 807 installed, only the
honzontZtl vertical, and blankmg outputs will be
available at the mainframe’s rear panel These out-
puts will be attenuated and shifted in dc level. (See

“Supplemeiital Perforance Characteristics Table

1-2 GENERAL.) In non-storage 180-series main-
frames, the standard P31 CRT phosphor will not
provide the long persistence of the Option 807 P7

'phosphor. Modification Kit Number 00180-69503

may be used to provide the proper rear-panel auxil-
liary outputs for use with the 8557A Spectrum
Analyzer. See Table 1-3.

1-9
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General Information : f T ~ Model 855.,7)\4
. ‘ / S aat |
/. 1-38. EQUIPMENT AVAILABLE | | tio;i/necess;ary to n'lddify a standard HP 180-series
| | " oscilloscope. The modification provides installation %

R 139 Hewlett-Packard Modai 1121A 500 MHz | K‘of Option 807 rear-panel connections on the stan-
: AC Probe | | dard HP 180-series oscilloscope. See Table 1-3 for

3 ‘ | A description of parts and HP part numbers contained
1-40. The HP Model 1121A active probe permits T

~ in Modification Kit. B '
testing high-frequency circuits without significant Y . |
loading effects. High input impedance is maintained 1-43. ' Service Equipment Available .
by a field effect transistor (FET) circuit. The HP -
Model 8557A Spectrum Arnalyzer has a front panel |44, Table 1-4 describes equipment available
PROBE PWR connector which permits the use of  from Hewlett-Packard that provides convenience in

high impedance active probes such as the HP Model  4)iming ‘and troubleshooting the 8557A Spect
" 1120A, HP Model 1121A, HP Model 1123A, or HP Anf;yzfr' oubleshooting the 8557A Spectrum

Model 1124A. The HP Model 1121A .is preferred |
because of it;g low noise ‘chara,cte‘ristics. , / 1-45. RECOMMENDED TEST EQUIPMENT

ol
4
b4

1-41. Hewlett-Packard 180-series, Oscillos-  1.46. Table 1-5 lists all of the equipment required
cope Modification Kit (Option 807 con- for performance testing, adjustments, troubleshoot- 3
nections) .. = - ing, and repair of the Hewlett-Packard Model 8557A | /

| | S Spectrum Analyzer. Other equipment may be substi- /

1-42. This Modification Kit (HP Part Number tuted if it meets or exceeds the critical specifications

00180-69503) provides the materials and informa- listed in the table. S Lo

1/“\

o Table,1-3. Parts Included in Modification Kit 00180-69503

‘Quantity Description " HPPart Number -".
1 ", Output Amplifier Assembly 00180-66548 E
. | | (Auxiliary Output Board) | f ;
o o1 .| Label  7120-3116 i
2 * 3/4 inch pieces of shrink 0890-0720
tubing .
[/ 1 | SemiceNote 180A/AR-10, 180C/D-2,

181A/AR-8, 182A/C-1, or
- 184/B-1 (only one Service
~ Note is iacluded, depend-
ing on model number)

ol

Lo

g 1-10
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Model 8557A ‘\\ " | General Information
\ Vo " | ' |
\ . Table 1-4. Equzpment_ Available for Servicing 8557A
\ o o o . ”.‘ . '
\ . ‘ : / B | )
ftem Required Features Suggested Model
Board Puller | Two prongs to lift FC Boards ~ HP 03950-4001

*Extender Board

! ?‘Extehder Board
*Extender Board
Cable Assembly

Cable Assembly

Adapter
* Adapter

Extender Cable
Assembly
(See Figure 1.2}

Wrench
Wrench

Side Wrench

End Wrench

10 Pin, 20 Contacts

6 Pin, 12 Contacts -

/
/

22 Pin, 44 Contracts\ - /

Maie BNC tc Female Subminiature
RF, 36 inches long

Male Subminiature RF to Female .
Subminiature RF

Subminiatare RF, Female on
both ends

Subminiature RF, Male on
both ends |

32 Contact Male and Female
connectors specially adapted
to extend all of the jnter-
connections from the oscillo-
scope mainframe to the 8557A
(or 8755A)

15/64 inch, Combination or
open end

5/16 inch, Combination or open
end o
|

Special Dial Drive Adjustment
' Wrench

Special Dial Drive Adjustment
Wrench . L

HP 1159260001

-+ HP 11592-60003

"HP 8710-0946

HP 08557-00018

HP 5060-0256

W

'HP 5060-0257

HP 1250-0827
HP 1250-1113

HP 5060-0303

HP 8720-0015

HP 08557-00017

I

o

* Rubber bumpers (HP part number 0403-0115) should be installed in the center of both sides of extender board.
.+ The rubber bumpers prevent the extender board from uhorting against the 8557A chassis when in use.

o )

up)
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aneral Information . - | \ b ; odel 8567A
Table 1-5. Recommended Test Equipment (10f3). | L
| instrument ‘Critical Specifications | | ,_‘!.l.ecomm‘,ended Use*
L ' / ‘ R PRI . L MO*' ‘ (o
 Oscilloscope Mainframe " HP 180'1‘ Senes or HP }80 Senes with . - HP 181T P,A,T ,~ i B
‘ e Omldp 807 and Vanable Persnstence o SRR
Oscillosrope " Time Base: lmslcm to 10. ms/em HP180A/18014/ P AT
Vemcat Sensmvnty 1mV/cm to 1820Q ',
| "20 VOIts/cm o |
- ) R ' |
Electronic Counter Frequercy Range IOMHz to 350 MHz. HP 5245L/5254C P,A,T
' Sensitiyity: 100 mV , ' , :
. Gate 'I‘lme IOuS (’I‘lme Base)
 Digital Voltmeter Accuracy: +( 05% Rdg 21 dlgnt) HP 34740A/34702A | P, A,T
o I ! | B |
Power Meter/ y Power Range: —35 dBm to +20 dBm . HP 435A. "P,AT |
" Power Sensor i Frequency Range: 100 MHz to 350 MHz HP"84.81A P A, T ' |
” Maximum SWR: 1.1, 50 MHz to 250 MHz “ g ' |
,Ampliﬁer Frequency Range: 209 MHz to 350 Mﬂz “ HP 8447A | f‘ P, A,-.'I" .
o Gain: >20dB o B |
Impedance 5082 " o
Signal Generator Frequency RaZ/ge: 100 MHz to 350 MHz ,| HP 8640B P,A,T
(2 required) Drift: Less than 50 ppm (or 5 Hz, | ,’/ |
whichever is greater) \ /’
Sweep Oscillator/ - Frequency /Range: 0.1 GHz to 2.0 GHz y;‘\-"” HP 8620A/86210A P,AT
~ RF Unit Maximum Leveled Power: > 6 mW = . | |
| Generator/Sweeper 4 Frequency Range: 100 kHz to 110 MHz | HP 8601A P,T
. . ' Flatness: +.25 dB over full range, / : ’
- +0.1 dB over any 10 MHz portlﬂm
AR (+10 dBm step or below) }/ '
Comb Generator Accuracy: 0.01% HP 84064 P,AT
. - : SN o
‘Tes*, Os/c@]latdr Frrpquency Range 10 kHz to 10 M?lz z {-’y - HP652A P
| Pk Output Impedance: 502 | L i
e Vo . . ; ' /
- v Loy
~ Crystal l)et,ecton \guency Range 10MHz to 350 MHz ~ | HP 423A R P,AT
- o \FmLiuency Response: $0.2 dB/actave R ) .‘
w ‘ - to 2 GHz; 205 dB overall . R A X
| ‘ . : i [ ;
L ' RN ) ‘ | i
 S0MHzLPF - - Rejechon > 50 dB fm; sngnah» above | ~ Cir Q Tel FLT/2- P,AT
S | 50 MHz Lo 50- 5[50-3AI3B
300 MHz LPF i Rejectlon >5Q dB for, slgnals above ‘ Telomc PA,T 1
’ e 300 M}iz | ~ TLP 3004AB ‘
ity \ ¥
» P Performance Test! A Ad)ustment. 'l‘ = Troubleshooﬁng
1'12 / \‘..p‘ ',\ ( \ /
‘o / ; ‘\:‘2\ ; Q’ L
‘,( ) : }:- RN
1. | -I-"‘/,“_“,;.‘ /, . {
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“Gencral Information

Table 1-5. Recofnmépded Test Equipment (2.0f 3)

Critical Specifications

lnstmment

Re”.ommended
Model

Use*

Frequency Range: 10 kHz to 450 MHz
Accuracy +0 dB

Frequency Rzmge 10 kHz to 350 MHz
~Accuracy: *0.5dB .

; iO dB Attenuator
(2 required)

', 20 dB Attenutor

Step Attenuator
! Attenuation: 12 dB in 1-dB steps
g Accuracy,: +0.25 dB

Frequency Range: 20 MHz to 350 MHz
Attenuation: 80 dB in 10-dB steps
Calibrated at 30 MHz and 250 MHz
bv a Standards Lab
‘Accuracy: +0.01 dB3 +0. 02/10dB step
at calibrated frequencies

Step Attenuator' “

Terminator Impedahce: 50 Q2

- 32 contact male and female con-
nectors specially adapted to extend
ali of the interconnections from
"the oscl'loscope mainframe to the
85574

Extender Cable “
«  Assembly

" BNC Cable, 6 inch 502 coaxial cable with male BNC
| - connectors on both ends
GR male on one end, BNC female

Adapt,eri‘-
B ' on other end

5.

BNC female ol one end aligator

Adapter
S cllps on other end .

" Adapter BNC jac;; o SMA plug e

“Type N male on one end, BNC

‘ Adapter (2 required) ,
. female on otherend. 3

Adapter Type N 'féiﬂﬁle on both ends

',,J',‘?

Frequency Range: 20 MHz fo 350 MHz-

HP 8491A
Option 010

HP 8491A o
Option 020

HP 355C

HP 355D
Option H82

HP 11593A

'HP 5060-0303

HP 10502A

Pomona Electronics

1645

HP 8120-1292

HP 1250-1200

HP 1250-0780

 HP 1250.0777

P,T
P, T

P,AT

P,AT

AT
AT
AT

P,AT

AT

) , ar ; o
" (-, L S
e a . o N

* P = Performance Test; A'= Adjustment; T'= Troubleshootiig
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] " General Information ‘ | o P Model 8557A - §
oo e Table 1-5. Recommended Test Equipment (3 of 3) /
_ Instrument Critical Specifications o Rgcc;:umended Use*
v z : . Model ]
Adaptei"')l - . 'l‘ype N male on one en"d, subminia- HP 1250-1023 A, T
| » "~ ture RF male on otherend " o v
. i , ‘ , . 4
y Adapter i Subminiature RF, male on both ends HP 1250-1113 AT i |
- | | }
| . 5 ‘ ’ ! 4
Type N Tee Two female connectors and one male UG-107 B/U P,AT )
| connector A S i §
| | BNC Tee . . Two female connectors and one male "HP 1250-0781 P,AT f
g connector i
Extender Board 6 pin, 12 contacts with 51.1G ~ HP 5060-0257 AT y
) resistor between pin 1 E/.nd‘ pin 5 ~ HP0757-03%4
| ‘ : ﬁ
* P = Performance Test; A = Adjusi;nent; T= Troubleshopﬁng
I i ' . | .
]
I / ,'
} ,.:
.g.‘)g
;;
. i
‘ t
s “V E.‘
i
U - a '
: Figure 1-2. Extender Cable Assembly, HP Part Number 5060-0303 ‘1
o o C P ' \ 1 !
‘ 1"14 o ; .
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Model 8557A .

SECTIONN .
INSTALLATION

 2-1. INTRODUCTION

2-2 Thls section covers lmual mspectmn instal-
lation of the instrument into a mainframe, and
storage and shipping requirements.

2-3.  INITIAL INSPECTION

2-4. If the shipping container or cushioning mat-

erial is damaged, it should be kep* uatil the con-
tents of the shipment have been checked for com-
pleteness and the instrument has been checked
mechanically and electrically. The contents of the
shipment should be as shown in Figure 1-1, and
procedures for checking electrical performance are
given in Section IV. If the contents are incomplete,
if therz is mechanical damage or defect, or if the

instrument does not pass the electrical perfor-

mance test, notify the nearest Heéwlett-Packard of-
fice. If the shipping container is damaged, or the

cushlomng material shows signs of stress, notify

the carrier as well as the Hewlett- Packard office.
Keep the shipping materials for carrier’s inspec-
tion. The HP office will arrange for repair or re-
placement wnthout waltmg for claimi settlement.

2-5. PREPARATION FOR USE
2-6. Installatior:
2-7. When _properly irletalled, the Plug-in obtaihe

all necessary power from the mainframe. The rear
panel connector provides the interface. -

2-8. To install the Plug- in into the mainframe:

a. Set Model 180-3er1es mamframe LINE sw1tch :

to OFF.

b..  Slide plug-ln mto place toward rear of comi-

partment SNt \ N

solld]y in the mamframe

To mstall the gratlcule overlay

)

S '{nv’:l\\':zkww»r\:xm
\\ .
N /

TN P ‘xf{ ’t/f AR

" Turn the "latch” knob located at the center of
the front panel clockwise until plug-m is held -

N TR U Sl 1A M G0 Srmabens = 0 v gy il 9740400 L bt by ion Sore N cape A HRbee s e e .

/, - o “Inst‘allation

a. Select the proper overlay. HP Part' Number:

/ 5020-8565 is for 180-series os¢illoscope main-

frames, HP Part Number 5020-8566 is for
181-series oscilloscope mainframes, and HP
Part Number 5020-8567 is for 182- -series oscil-
loscope mainframes.

b. For 180-series and 181-series mainframes, re-
move CRT bezel. Insert proper overlay and re-
place CRT bezel. The metallic mesh contrast
filter may }ie used with the overlay.

c. For 182-series mainframes, grasp top portion
of CRT bezel and pull straight up. Insert over-
lay and replace top portion of CRT bezel. The
metallic mesh contrast filter or the light blue
contrast filter may be used with the overlay.

2-10. Interconnections

2-11. When the Herett-Packard Model 8557A is

properly installed in the HP Model 180-Series Oscil-

loscope, the interconnections are as shown in Table

2-1. |

- 2-12, " Operating Environment

- 2-13. Te,mperature.' The instrumen.t may be op-
~ erated in temperatures from 0°C to +55°C.* "

2-14. Humidity. The instrument may be op-

~ erated in environments with humidity up to

95%.* However, the instrument should alsc be
protected from temperature extremes which
cause condensatlon w1th1n the .nstrument

2-15 Altltude The 1nstrument may be up perated
in altitudes up to 25,000 feet.

2-16. Modifications,

"

2.17. Modification Kit Number 00180-69503 pro-
vides materials and information necessary to add
Option 807 rear-panel connections on the standard

~ HP 180-series oscilloscope. Refer to Tabie 1-3 in

Section I. This modification is necessary only if all
-four rear-panel outputs are needed, but is not neces-
" sarily required to use the 8557A in a 180-ser1es

- mainframe. .

A0
a?

*Except as noted m'$peciﬁcations. Table 1-1.
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Installation

four rear-Panel outputs/ are needed, ‘but is not
. necessarily required to use the 8557A in a
180-series mainframe: X

2-18. STORAGE AND SHIPMENT

e

2-19. Environment

2.20. The Instrument may be stored or shipped in
environments within the following limits:

Temperature: —40°C to+75°C
Humidity: Up to 95%
Altitude: Up to 25,000 feet

The instrument should also be protected from
temperature extremes which cause condensation
within the instrument. -

2-21. | Packaging

2.22. Original Packaging. Containers and
materials identical to those used in factory packag-

~ ing are available through Hewlett-Packard offices.
If the instrument is being returned to Hewlett-"

Packard for servicing, attach a tag indicating the
type of service required, return address, model
number, and full serial number. Also, mark the

wt!

14
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. Model 8557A

container FRAGILE to assure careful handling. In

any correspondence, refer to the instrument by
model number a d full serial nurhber.

2-23. Other Packaging. The following general
instructions should be used for re-packaging with
comms;cially available materials:

U a. Wrapthe instrument in heavy paper or plastic.

1

d. Seal the shi"pping'container securely.

(If shipping to a Hewlett-Packard office or ser-
vice center, attach a tag indicating the type of

service required, return address, model

number, and full serial number.)

A | \\

b. Usea étrong shipping container. A double-wall

~ carton made of 350-pound test material is ade-
quate.

c. Use enough shock-absorbing material (3-inch

to 4-inch layer) around all sides of the instru-
ment to provide firm cushioning and prevent
movement inside the container. Protect the
control panel with cardboard.

i

e. Mark the shipping container FRAGILE to as-

sure careful handling.
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>§- - | Table 2-1. 8557A Mainframe Interconnections
Pin on P1 Signal or Voltage i
wt’ i |
’ 1 CRT HORIZ Adjustment Signal ‘,
2 CROUN P from Mainframe (lumpered to Pin 8 of P1) o
‘g‘ 3 N.C. ‘ ,
4 NC. o 111
‘ 5 AUX D Horizontal Output to mainframe rear-panel ;
: (labelled EXT. RESET on 183A/B/C/D). / o
6 N.C. / '
7 N.C. : o
8 GROUND from mainframe (jumpered to Pin 2 of P1)
9 N.C. ‘ .
10 N.C. | |
y 11 AUX D Horizontal Output to mainframe rear panel ;
12 AUX C 21.4 MHz IF Oiitput to mainframe rear panel |
13 AlJX B Pen Lift/Blanking Output to mainframe rear panel
N 14 AUX A Vertical Output to mainframe rear panel E
) 15 GROUND : _
A 16 NC.
17. BLANKING | '
18 N.C. oot . ,
N 19 GROUND from mainframe (jumpered to Pin 24 of P1)
‘ 20 N.C. ,
21 BEAM FINDER circuit L » A
' 22 N.C. o I
: 23 N.C. - | \ (
é 24 . GROUND from mainframe (jumpered to Pin 19 of P1) / 1 |
i 26 N.C.
27 N.C. : '
28 —12.6 Vdc from mainframe
: 29 +15 Vdc from mainframe
30 ! +100 Vdc from mainframe
r 31 20 Vac from mainframe (Line sync.)
32 N.C.
&
f ,
4 ,
; W10P3 Viertical deflection to CRT
: (2 contacts) - .
{
b
f
i .
i ’ . ’
S E 2-3/2-4
4 o
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i Operation
\ R SECTION 111"
N\ ~* OPERATION
31. INTRODUCTION . MANUAL SWEEP  FOCUS |
- HORIZ GAIN (rear TRACE ALIGN /
3-2. This sectlon prov1des complete operating in- panel of 8557 A) ASTIG

instructions for the 8557A Spectrum Analyzer.
. It also provides a brief description of oscilloscope-
mainframe controls. For a detalled description of
~ the oscilloscope mainframe, refer to its manual.

33. CONTROLS, INDICATORS, AND
CONNECTORS

3-4. The Spectrum A—alyzeris used with one of the

180-series oscilloscoj > mainframes. = The 180-T

series oscilloscope mainframes or' 180-series with

Option 807 have the correct rear-panel connections
for spectrum analyzer horizontal,  vertical, pen-

lift, and IF outputs. Figure 3-1 shows the front- .

panel features of the 8557A Spectrum Analyzer.
Figure 3-2 shows the rear-panel features of the
oscilloscope mainframe and the rear-panel features
of the spectrum analyzex. The rear panels of all
'180-T series or Option 807, 180-series oscilloscope
mainframes, are basically the same.

3-5. OPERATOR’S CHECKS
3-6. Upon receipt of the 8557A Spectrum Analy-

In addition, the variable persistence and storage
controls on the HP 181T/TR fall mto thls category.

3-11. The display group enables the operator to
calibrate the display and to select a variety of scan
and display conditions. The controls are explained
in Figure 3-3. However, when the SWEEP TIME/DIV
control is placed in the AUTO position, sweep time
is controlled by ¢the RESOLUTION BW, FREQ
SPAN/DIV. and VIDEO FILTER controls.

3-12. Frequency. The frequency group consists
of: ’

" TUNING
 RESOLUTION BW
FREQ SPAN/DIV

3-13. The frequency group enables the operator
to control how the spectrum analyzer displays the
frequency domain. The RESOLUTION BW and
FREQ SPAN/DIV controls when pushed in are

P

s ————— ey e ——————— Sttt el __-L‘\.....~

,
ot

. zer, or if ihe mainframe is changed, perform the coupled together and moving either control moves
@ ~ operational adjustments listed in Figure 3-3. This - the-other. When the SWEEP TIME/DIV control is’
. - procedure corrects for minor differences between in the Auto position, varying the RESOLUTION|
" units and ensures that the analyzer and main- BW orthe FREQ SPAN/DIV (coupled oruncoupled)
frame are properly matched. . will change the sweep time to maintain calibration.
S \ . t With the two controls coupled together in the
37. OPERATING CONSIDERATIONS ~ optimum position, RESOLUTION ‘BW’s of 1 MHz
, | to 1 kHz will be automatically: selected as the
-5 38. Conirol Grouping | FREQ SPAN/DIV is narrowed from 100 MHz/DIV
| to 5 kHz/DIV. The FREQ SPAN/DIV control
3-9. The spectrum analyzer and oscilloscope main- permits the operator to look at a spectrum that
g frame front-panel controls fall into three general varies in width from zero to 1000 MHz. TUNING
| groups; those that deal with the display, those  controls coarse and fine (coarse is larger knob) set -
B that deal with fnequency, and those that deal with the center frequency' or starting frequency of the
~ amplitude. .. displayed spectrum. RESOLUTION BW control '
- determines the resolution of the signals of the ,CRT.
'310. Display. The display group consists of:
o | ' 314, Amplitude. The amplitude group consxsts
o, ' SWEEP TIME/DIV  VIDEO FILTER ‘ - of: .
‘% |} SWEEP TRIGGER  BASELINE CLIPPER N :
i -7  VERTPOS - HORIZONTAL POSITION REFERENCE LEVEL dBm — OPTIMUM INPUT
"VERT GAIN “ INTENSITY o o .




mcrements

3-16.
| ing amplitude, the signal at the mixer can be as

Operation B o

REF LEVEL FINE
RLF LEVEL CAL - ]
10 dB/DIV — 1 dB/DIV — LIN’

3-15. " The hmplitude group enables the operator
to measure signal amplitude in units of either voltage
or dBm. The REFERENCE LEVEL dBm —

OPTIMUM INPUT knob controls two f/u ctions

with one control knob. The amount of atte \uation
at the input attenuator is set by pushing in and
turning the large knob. The square-black: poivter
indicates the OPTIMUM INPUT at_tenuatxoa se-
Selecting —40 comesponds to 0 dB of
input attenuation. When the large knob is pushed

~in and turned from —40 to the +10 positicn; atten-

uation is added in 10-dB steps. When the power
level of the mput signal being measured is equal
to or less than the OPTIMUM INPUT setting,
the signal IEVel\s';'g- the input mixer is equal to or less
than —40 dBm. A signal level of —40 dBm or less

at the input mixer assures the operator of at least

70 dB of spurious-free measurement range on the
spectrim analyzer display. Tuming the REFER-

" ENCE LEVEL dBni — OPTIMUM INPUT knob

without pushing in, calibrates the top graticule
line to the power level indicated in the REF
LEVEL dBm window, provided the REF LEVEL
CAL contr:ol has been properly adjusted. ‘The
REF LEVEL FINE control allows tlie operator
to calibrate 'the top gratlcule hne in 1/2 dB

i

If thqa operator is only' interested in measur-
high  as —10 dBm. (Signals above this level will
compress) Signal sources and signal generating

equipment must not apply signal levels exceeding
+30 Vdc or 2.2 Vrms to the 8557A input.

~ Options 001 and 002 maximum AC signal level

is 5Vrms. Maximum input power level must
not exceed +20 dBm, or input attenuator burnout

s“ . may result.

317. Variable Pemstence and Storage Functlons

. 3-18. With the 181T/TR Oscﬂloscope Mamframe,

the operator can set trace persistence for a'bright,
steady trace that does not flicker, even on the slow
sweep requn'ed for narrow band analysis. The van-
able persistence also penmts the display of low re-

petition rate pulses without flickering and, using

the longest persxstence intermittent signals can be
captured and displayed. The storage c
allows side-by-side comparision of changing signals.

319. Persistence and I_nten;ity_, :_,,,'I'hese controls
32 | o |

" 3-21.
 the CRT storage surface is primed to allow much
faster writing on the storage surface. Since the eras-

capability -

~.a uniform gray ba«

Model 8557A

largely determine how long a written signal w1ll be
visible. Specifically, PERSISTENCE controls: the
rate at which a signal is erased and INTENSITY

controls the trace brightness as the signal is written.

Withi a given PERSISTENCE setting, the actual
time of trace visibility can be increased by greater

. INTENSITY. Since the PERSISTENCE control sets

the rate of erasing a written signal, it follows that a

brighter trace will require more time to. be ezased.

Conversely, adisplay of low intensity will disappear
more rapidly. The same principle applies to a stored
display of high and low intensity.

I CfETIONJ

v’

Excessive INTENSITY may damage the
CRT storage mesh. The INTENSITY set-
ting for any sweep ) speed should just
eliminate trace blooming with mmlmum
PERSISTENCE setting.

3-20. Storage. These controls select the storage
mode in which the CRT functions. In ERASE mode,

2N

STORE, WRITE and MAX WRITE are disconnected

' and all written signals are-removed from the CRT.

The STORE selector disconnects the WRITE, MAX
WRITE, and ERASE functions and implements
signal retention at reduced mtens1ty In the STORE

functlon

Writing Speed. In the MAX' WRITE mode,

ing rate is decreased, the entire screen becomes il-
luminated more rapidly and the disp:ay is obscured.
The effective persistence and storag:: times are thus
considerably reduced.

3-22. Photographic Teohniq}fues‘.' \

3-23. Excellent oscillographic photography is pos-
sible when the spectrum analyzer is used with
proper optics and when proper techniques are emp-
loyed. The HP Model 197 A Oscilloscope Camera at-
taches dlrectly to the analyzer’s CRT bezel without
adapters. The camera also has an Ultra-Violet light
source that causes a uniform glow to the CRT phos--
phor. This gives the finished photograph a gray
background that co’n%rasts sharply with the white
trace and the black graticule lines. Ultra-Violet il-

* lumination is norma7lly used only when the CRT is
‘of the non-storage

1d fixed persistence type. For a
storage or variable Zemstence CRT Display Section,
kground is obtained by simply

)

" mode, PERSISTENCE and INTENSITY have no .

o)
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Model 8557A | N Operation
;. taking the photograph in STORE rather than in all typés of modulation.
"' VIEW. (See Application Note AN150-5). | , R | |
| ‘ | - 3-26. The 8557A Spectrum - Analyzer'is capable
z' 324. APPLICATIONS OF SPECTRUM of analytically resolving almost any problem whose o
ANALYSIS unknowns are amplitude ‘and frequency; thus, /
AP . - : over and above the general-purpose applications,
i 3-25. Signal analysis in the frequency domain is the instrument is a powecrful’ observation-and- f
- 'recognized as 2-tremendous aid in the evaluation of measurement tool for surveillance, EMC, and sys-
_circuits and systems. Frequency-domain techni- tems work. To defir.e each instrument application
gues are logical, easy to use, and the results are is beyond the scope of this manual. For further de-
easy to interpret. Some of the more important tails, there are complete discussions of spectrum
frequency-domain phenomena are: distortion of = analyzer application in Application Notcs 63A
oscillators; frequency response, parasitic oscilla- through 63E, 150A, and 150-1 through 150-5.
tions, and distortion characteristics of amplifiers; These application notes are available from the
| frequency parameters of networks and filters; and nearest HP Sales and Service Office.
'; | K
1
§
;

t
Ll N
N




S

A

Operation

© 7" Model8557A

QUENCY MHz indicator@o

(2] FREQUENCY MHz lndlcator |
* chanical readout of the frequency at center or -

e VERT GAIN Control. This control adjusts the

FRONT PANEL FEATURES

/
/

CENTER

BASE IfINE
sLlPF R

REFERENCE LEVEL dBm O FREQ SPAN/DIV

o © RESOLUTION BW

] PULL TO
uucouns

OPTIMUM
-~ - ) !

1dB/DIV

e
10 dB/DIV S| .

AN, kﬂx

( INPUT 500~ PROBE PWR

7”7

@ START —CENTER Switch. This switch

selects ‘the frequency read on the FRE-
be the fre-
quency at center of CRT with the switch in
CENTER position, or the frequency at start of
CRT with the switch in START position.

Provides me-

start of CRT, depending on pos1t10n of
START CENTER switch () -

o TUNING Control. This control consists of two
-parts, a coarse- tunmg control (larger diame-

~ ter knob) and a fine-tuning control (smaller

- diameter knob). The TUNING control ‘tunes

| ‘the center frequency or start frequency of the

* spectrum displayed, depending on the position

of the START — CENTER swntchQ

° VERT POS Control. This control adjusts the

|

8557A vertical driver to properly position the

trace on the Oscilloscope.

© BASE LINE CLIPPER Control. This control

: brahon of the Spectrum Analyzer.
-pensates for a difference in vertical gain of
| different dscillc'Scope mainframes. ’

blanks the lower part of the CRT .baseline
noise. Blanking function is useful to prevent

blooming with a variable-persistence storage
- oscilloscope mainframe.

8557A vertical driver for proper vertical cali-
It com-

Q FR!;Q ZERO Control. Thls control adjusts the

FREQUENCY MH:z mdxcat’orato zerc when
* the TUNING control ) has LO feedthrough
centered. (START — CENTER switch@must

i

oo
. '17.

Fzgure 3 l F ront Panel Controls, Conrectors, and Indzcators (1 of 3)

o

e ——— b T R R

NS S DRSO S SRR S -

SRTTLEELY

A R N

AL AN LB s K2




. ) IR . - . o . : " .
Ty fﬁ?‘}’?\t‘.’-ﬂ‘i;"f!\:ﬂ!(‘ﬂ‘ﬁ{i\‘!&?"mﬂmw ¥ NGRS VRN TATOR 1 5 RN AR IR DIV PN IRGY TER v i e a " et TR spa sttt e L : ' SN e e v vt s S

0 B . R
¥

Model 8557A | - \ : " Operation

] )
o . : o

'be in center position.) Thé FREQ ZERO
control may also be used to calibrate the cen-
ter frequency anywhere in the frequency
spectrum from 0 to 350 MHz.

@ VIDEO FILTER Control. This control is a vari-
able post detection video filter which smooths

- the display by averaging background noise.
The MAX detent position (fully clockwise)
selects a 1.5 Hz video filter and decreases
AUTO sweep time for maximum noise averag-

- ing. The VIDEO FILTER control is one of the
controls that determines sweep time when the
SWEEP TIME/DIV control)is in the AUTO

¥ o FRONT PANEL FEATURES

"In AUTO position the correct sweep time is

controlled by FREQ SPAN /DIV control, |
RESOLUTION BW control m and VIDEO
FILTER Control ) to maintain dbsolute
amplitude calibration.

@ LOCK -~ Knob. This knob pulls out for

easier turning and to provide a handle for
removing the analyzer from the oscilloscope
mainframe. When the knob is turned to the
LOCK position (fully clockwise) the 8557A
is locked into the oscilloscope mainframe.
When the knob is turned fully counterclock-

.wise the 8557A is free to move in or out of

* the oscilloscope mainframe.
sweep mode. | |

e

@ REeF LEVEL CAL Control. Calibrates display

'OSWEEP Indicator. Lighis for the duration of Ny
amplitude for absolute power measurements.

each sweep.

CEegouare i 255 I i sy e e AR YRS
R PR R e e\ 05 S0 L e e e e e R 2 S T T T TR R ) RO PR
2 e e e R A R Ay S U P R S S S PO A s S i

CEEE

%

@SWEEP TmGGER Control Selects sweep 0RESOLUT|ON BW ' Control. Thls control

=

trigger mode and single sweep. When in
SINGLE sweep position, this control must be
turned qlockwise to initiate or to stop a sweep.

o PROBE PWR Connector. Supplies power for
high impedance probes such as the HP Models
1120A, 1121A, 1123A, and 1124A. The HP
Model 1124A Active Probe is preferred be-
""cause of its low noise characteristics.

selects’ resolution bandwidth from 1 kHz
to 3 MHz. The blue numbers are MHz and
the black numbers are in kHz. The RESOLU-

TION BW control is coupled with the FREQ

SPAN/DIV control m unless pulled out. The

- RESOLUTION BW Control is one of the

controls which determines sweep time when
the SWEEP TIME/DIV control (f) is in the
AUTO sweep mode. "

/

/

‘ | This control se-
@ INPUT 50 © Connector 50 Ohm input for @ rreaspan/DIv Control. :
lects the CRT horizontal frequency calibra-
d.
01 to 350 MHz s1gnals to be measure tion. The blue numbers are MHz/Div and

black numbers are kHz/Div calibrations. When
[CAQT'O,N} | in 0 position, the frequency is not swept
| ‘Maximum input signal to attenuator | ~ (fixed tuned) and the signal appears at the
N " must not exceed +20 dBm (0.1W). ~ same level across the entire display. The
| FREQ SPAN/DIV control is one of the con-
. trols which determines sweep time when the
o In:mequmi):\xiip i‘;""g{'vggg"ﬂ;xg/’g;\'} SWEEP TIME/DIV con'ﬁrolﬁ is in the AUTO
¥ sweep mode. Unless the EQ SPAN/DIV
control control is pulled iput, it is coupled with the
RESOLUTION BW control. {ff) Whenthe con- »
mswesp TIME/DIV Control. Controls sweep  trols are coupled and aligned in the optimum .
~ time in 0.1 mSEC to 10 SEC per division position, the optimum RESOLUTION BW is

settings. MAN position permlts manual sweep. selected for each FREQUENCY SPAN/DIV.

’Figure=3-1. Front P;znel Controls, Connectors, and Indicators (2 of 3)
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Modet 85574

N /
FHONT PANEL FEATURES

@ caLouTPUT Connector. This BNC connec-
tor provxdes a 250 MHz signal at —30 dBm for
calibration of the Spectrum Analyzer. A short

cable with male BNC connectors should be
used to feed the CAL OUTPUT signal into the
- INPUT 508 connector

€ 10dB/DIV — 1dB/DIV — LIN Switch. Se-

lects log (1 dB/DIV or 10 dB/DIV) or linear
display modes.

€ REF LEVEL FINE Control. Provides continu-

ous control of the analyzer s amplitude refer-

ence level. This control has a range of 0 dB to
12 dB and is calibrated in %2 dB increments.

The REF LEVEL FINE control seiting should

be added to the setting displayed in the open

wmdow of the REFERENCE LEVEL dBm

' OPTIMUM INPUT control @) . For ex-
ample, if —30 is displayed in the open win-

X

- dow and the REF LEVEL FINE control
'is set at —2, the actual reference level

(top' graticule line) is —32 dBm.

@REFERENCE LEVEL d8m — OPTIMUM

INPUT Control. Controls display amphtude“;
calibration. The number displayed in the open |
window indicates the dBm level of the CRT

top graticule line with REF LEVEL FINE

control @ set at 0. Turn control to select
desired amplitude “calibration. The optimum
and maximum input level selected is designa-
ted by the pointer behind the control. Fush in
control and turn to select input level range
needed. Controls the Input Attenuator from 0,
to 70 dB. The MAX input level (red) indicates
maximum allowable input signal level for less
than'1 dB gain compression. The OPTIMUM
INPUT dBm level (blue) indicates maximum
input level for greater than 70 dB spurious-

1ree dynamlc range.

36
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Fig;zre 3-1. Front Panel ;Con,trols, Connectors, and Indicators (3 of 3)
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8557A Spectrum Analyzer Rear Panel
o HORIZ GAIN Control. This control is used to for any difference in hofizontal'gain charac-
adjust the horizontal gain for a full 10 . teristics between different oscilloscope main-
»  divisions of horizontal deflection. Spectrum frames. | . ,
Analyzer must be remove?i to adjust this P1 Connector.Interconnects to qscilloscope
control. Adjustment, is made to compensate mainframe. -
\ il . r:\;‘w
ol
g ! \’
-
Lo
Figure 3-2, “ Rear Panel Controls and Connectors (1 of 3)
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. ~ Operation

o 7"

"

. " REAR PANEL FEATURES

¢
'

'180-Series Option 807). Provides detected
video output of 0 volts to 0.8 volts for eight

.divisions of CRT display deflection from
oscilloscope "mainframes with Option 807.

The output impedance is 50 ohms. On oscil-
loscope mainframes without Option 807, the
rear-panel MAIN GATE OUTPUT connector
may be used to provide detécted video out-
put. The MAIN GATE OUTPUT is approxi-
mately +0.7 V to +1.0 V with a load greater
than 600 Ohms. Output impedance is less than
100 Ohms.

AUX B Pen Lift Blanking Output (180T-Seriés
or 180-Series Option 807). Provides a positive "

pulse from 0 volts to +15 volts. The zevo yolt:
level provides a pen-down signal and the +15;

volt level provides a blanking signal with an

impedance of approximately 10 k- Ohms

This output signal is compatable thh "HP
Models 7004 B, 7005B, 7034B and 7035B X-Y

Recorders. On osulloscope mamframes with-
out Option 807 the rear-p:z.nel DELAYEDl

GATE OUTPU'l may be used for ‘blanking,

The DELAYED GATE OUTPUT is approx-"’

imately ; +0.7V to 3. 1V (0.7V unblanked) with
a load greater than 1500 Ohms. Output im-
pedance is less than 10() Ohms |

; S R n
SR m«dwvwa ]

CAUTION

o/

» 0 AUX A Vertical Output (17'0T -Series or °AUX C 214 MHz IF Output (180'T-Series or

180-Series Option 807). Provides 21.4 MHz
IF output linearly related: to the RF input
to the Spectrum Analyzer. The bandwidth and
amplitude .are controlled by the Spectrum
Analyzer front panel controls. The output

lmpedance is 50 Ohms. This output is available

only on oscxlloscope mamframes w1th Optlon
807. -

oAUX D Honzontai Output (1801' Series or'

180 -Series Option 807). Provides a horizontal
sweep voltage from —5 volts to +5 volts for
10 dmsmns of CRT display deflection. The
output impedance is 5 K Ohms. On oscillo-
scope mamfra.mes without Option 807, the
rear-panel MAIN SWEEP . OUTPUT may be
. used. tg" prov1de a horizontal sweep voltage

;f. from’ ‘approximately 1. 5V to +0.2 V with a

Vit

~load ; greater than 600 Ohms. Output 1mpe- |
dance is less than 100 Ohms

e ."..’\\~\,

PN

CAUTION

BEFORE SWITCHING ON THN \IN-
STRUMYNT, ensure that the line power
(mains) plug- is connected to .a three-
conductor line power outlet that has a
protective (earth) ground. (Grounding
one conductor of a two-conductor outlet
is not sufflment )

) Any mterruptlon of the protectlve
grounding) conductor (inside or out side
the instrument) or disconnection of the
protective earth terminal is likely to
make the instrument dangerous. Inten-
tional mterruptlon is prohlblted i
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Model 8557A

. Operation

5.

OPERATOR'S CHECK

Set oscilloscope mainframe 115/230 sw1tch or check tc see that POWER MODULW Cll‘CLllt
card is installed correctly to correspond with available input voltage. The instrument is fused
for 115-volts, 50/60 Hz operation; if 230-volt power is used, refer to the oscilloscope

mainframe Service Manual for fuse replacement procedures.
Set mainframe LINE switch@to ON position. LINE indicator should be lit.

Turn BASELINE CLIPPER controlmand VIRPEO FILTER control@fully counterclock-
w1se

I

Set START-CENTER Switch@to START and FREQ SPAN/DIV contrm@to 10 MHz.

Push in REFEREN CE LEVEL dBm — OPTIMUM INPUT control @ and set OPTI-

MUM INPUT to —30 (10 dB of input attenuation). Release and turn fully counter-

- clockwise (REFERENCE LEVEL dBm setting of 0).

Pull out or FREQ SPAN/DIV control@to uncouple RESOLUTION BW control@)from the
FREQ SPAN/DIV control.

Set RESCLUTION BW control@to either 300 kHz position and set 10 dB/DIV —1
dB/DIV — LIN switch@to LIN. |

Set the SWEEP TIME/DIV control@to MAN (manual posmon)

Turn the MANUAL SWEEP control@fa center dot on horizontal axis of CRT DISPLAY@ |

Turn the VERT POSN controlaunti'l dot is 3 divisions above bottom graticule line. -

43
7"

Figure 3-3. Operator’s Check (2 of 4)

3-11
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12.

13.

- 15.

16.

117.

- 18.

19.
20.
21.

22.

14.

A

OPERATOR'S CHEGK

Adjust the FOCUSQand ASTIGMATISMOcontro]s untll combmed effect produces smal-
lest round dot posmble p ,

Set SWEEP TIME/DIV control@to AUTO posmon and set SWEEP TRIGGER control@to
FREE RUN posmon ,

AdJust TRACE ALIGN control°untll trace ls ahgned with horlzontal lme of gratlcule
Set the HORIZONTAL POSITION control@@to center the trace ou the display.

Check that the trace b =p‘ns at the first graticule llne and ends at the last graticule line. If
the trace is too long or too short, remove the Spectrum Analyzer from the oscilloscope

mainframe and adjust the HORIZ GAIN control@w increase or decrease gain as marked on
rear panel. -4

Readjust the HORIZONTAL POSITION Controlaso trace begins at first line of gratlcule

and ends at last graticule lir.e.

Readjust the VERT POSN control o until trace aligns with bottom line of gratlcule at the

center of the display. Set 10 dB/DIV — 1 dB/DIV — LIN sw1tch @ to 10 dB/DIV and
turn VIDEO FILTER control @ to 2 o’clock posmon

Connect the CAL OUTPUT. @ (250 MHz - 30 dBm) 31gnal to RF 1nput (INPUT 508
connector Q |
Set the FREQ SPAN/DIV control @@to 100 MHz and RESOLUTION BW control@to 1 MHz.

Place the START — CENTER smtch@m the CENTER posmon.

Tum the REFERENCE LEVEL dBm control ) (w1thout pushing in) until 0 appears
in the REF LEVEL dBm window.

Turn the TUNING control @ to center the LO feedthrough 51gnal on the center verth,a,l
graticule line (larget knob is ‘coarse control, smaller knob is fine control). The 250 MHz

" calibrator signal from CAL OUTPUT will be 2 5 divisions to the right of the LO

23.

24.

25.

feedthrough.

Set the FREQ SPAN/DIV control @ to 1 MHz and 1 adjust TUNING control Q for
a FREQUENCY MHz indication of 000.0. '

Tum the FREQ ZERO control 0 until LO feedthrough is centered on display.

Mechanical frequency readout and display are now calibrated with the LO feedthrough
at center graticule line.

Move the START — CENTER switch @ to the START pos1t10n The 'LO feedthrough will |

move to the vertical graticule reference line (left side of display) whlch is now zero
frequency. Return the switch to CENTER posmon "

e ey £ i A L e A AN S

3-12'

Figure 3-3. Operator’s Check (3 of 4) /
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OPERATOR'S CHECK
26. Turn the TUNING control @ to center the 250 MHz callbrator signal. FREQUENCY
-~ MHz indicator should read 250 MHz +3 MHz. .
' 27. Tum the REFERENCE LEVEL dBm control @ (w1thout pushmg in) unt11-—-20
appears in the REF LEVEL dBm w1ndow
- § - 28. Set the 10 dB/DIV —1dB/DIV — LIN s"witch @ to LIN.
. 29. Rotate the REF LEVEL FINE control 1@ clockwise until signal is at the top graticule line.
£ ) |
g | 30. Set the 10 dB/DIV — 1 dB/DIV — LIN Switch @ to 10 dB/DIV Adjust VERT
f@( .GAIN @ until signal is at the top graticule line.
? 31. Repeat steps 28 through 30 until signal is at the top gratlcule line in both LIN and 10
b ~ dB/DIV. |
& .
& |
2 32. Tum the REFERENCE LE VEL dBm control @ (without pushmg in) until—30
é appears in the REF LEVEL dBm wmdow Set REF LEVEL FINE control @ to zero.
'g;; N 33. Set 10 dBm/DIV — 1 dB/DIV — LIN.switch @ to LIN and adjust REF LEVEL CAL
T ¥ control @ to place signal at the top gratichle line.
" 34. Spectrum Analyzer is now rallbrated for absolute amplltude and frequency measurements.
35. Set the 10 dB/DIV — 1 dB/DIV — LIN swﬁch@to 10 dB/DIV.
36. Set the RESOLUTION BW control@to the 30 kHz position to align optimum markings and
‘push in to couple with the FREQ SPAN/DIV* control@
. 37. Turn FREQ SPAN/DIV@and RESOLUTION BW@uontrols together and observe change
in sweep time. Signal should not go out of calibration. Return control to the 100 MHz FREQ.
~ SPAN/DIV position. :
38. Turn the VIDEO FILTER control@clockmse and observe the change in sweep time and
video filtering. Turn the control fully clockwise (MAX detent) and cbserve maximum noise
| averagmg Slgnals will reduce to the baseline. Return the control to the fully counterclock- |
wise position. )
139, Turn SWEEP TIME/DIV control@through sweep times and observe changes in swe:zp time.
\ Turn control to the AUTO position. .
NOTE
The display. w111 not be cahbrated for sweep times greater than 2
mSEC/DIV. .
| - Figure 3~3.‘m0perator’s Check / (40f 4) |

e —
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1 , GENERAL OPERATING PROCEDURE
' / " 1. After 8557A Spectrum Analyzer has been calibrated to.the oscilloscope mainframe, the
8557 Abecomes a three control instrument for most measurements. |
5 2. The three controls two for frequency and one for amphtude, control the frequency and
i o amphtude displayed on the CRT. The TUNING control Q and the FREQ SPAN/DIV
! ~ -~ control 0 coupled with the RESOLUTION BW control 0 determine the frequency
o displayed. The REFERENCE LEVEL dBm — OPTIMUM INPUT control determines the
amphtude displayed. .
3. Controls should be preset as follows:
BASELINE CLIPPER @)....." . ...oitieneeeiiicinnns Fully counterclockwise
| VIDEO FILTER @ ... oo OFF
SWEEP TIMEDIV@).......... S P AUTO
| , 1 SWEEP TRIGGER 0 ........................... e FREE RUN
S | 10dBDIV—-1 dB/DIV — LINm .................................. 10 dB/DIV:,
REF LEVELFINE@).......................... e Fully counterclockwise
g START —CENTER @).... ... ooooiiiieiiieenn .......CENTER
] OPTIMUM INPUT@) - ..o 0
g, NOTE
With the SWEEP TIME/DIV control o in AUTO, the sweep time
o . changes as FREQ SPAN/DIV o , RESOLUTION BW 0 , and |
1 | “ VIDEO FILTER 0 are changed. When the SWEEP TIME/DIV
; . ‘_ control is removed from the AUTO position, care must be taken to not
have sweep time too fast for Spectrum Analyzer response, resulting in a
{ | loss of calibration. ‘
‘i " 4. Connect any un_-imown signal With’fin“ the frequency range of .01 MHz to 350 MHz.
| CAUTION
% To avoid damage to the input attenuator and first mixer, RF signal level ')to the
INPUT 5082 connector 0 should not exceed +20 dBm, 2.2 Vrms, or +30 Vdc.
5. Push in the REFERENCE LEVEL dBm — OPTIMUM INPUT control @ and turn
,;_ . | pointer to optimum input level for RF Input. If the level of RF Input is unknown, start
| | ‘, with maximum input, level setting (optimum input setting of +10 dBm) so the mixer will
" not be damaged Re}ease and turn the control s0 the s1gnal amplitude is adequate for
! viewing. *
o | 6 Setthe FREQ SPAN/DIV controlﬂto 100 MHz. The RESOLUTION BW control@should
ﬁ ) be in optimum posmon 1 MHz: If not, uncouple and set to 1 MHz. Push in to couple
E : | . . Figuree3-4l. | Ge@jeial Operating Procedure (2 of 3) " .
. 7 | o ' . LT B e
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1 o
GENERAL OPERATING PROCEDURE “

1. Tune with the TUNING control 0 (coarse and fine) to center s1gna] of mterest on CRT |

- display. Read frequency on the FREQUENCY MHz indicator @ ‘ ‘ |

i

s

8. ~ Use the REFERENCE LEVEL dBm — OPTIMUM INPUT control @ to' establish !

y | , calibrated power lev.l of top gratlcule reference line and amplitude of signal necessary to be

' v1ewed Read power level of signal directly by adding power figure (dBm) displayed in .
wmdow of REF LEVEL dBm to the difference between signal peak and top gratlcule | ¥

reference line. (Example When—30 is displayed in REF LEVEL dBm window and

s1gnal peak is at graticule line four divisions from the top gratlcule line (reference of

~ display), then ;

i signal power level = ~30dBm + (- 40 dB) o ';

| \ o= =70 dBm |

9. Set the FBEQ SPAN/DIV control 0 coupled w1th the RESOLUTION BW control
0 to provide necessary spectrum detail. Co
‘| 10.  Adjust the TUNING control @) (coarse and fine) as necessary to keep signal of

- interest centered on CRT. |

11." The FREQ SPAN/DIV control @) and the RESOLUTION BW control @) may B

be uncoupled at any time to provide added spectrum detail. ‘

i

‘ 3

’5

| 13
, ' \ l"i'it't‘w
Figure 3-4. General Operating Procedure (3 of 3) -
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O \ ‘
’ "SECTION IV " o
PERFORMANCE TESTS ’ |
4-1. INTRODUCTION 4-7. lNSTRUMENTé TESTED

BRI IS M S

reT

ad

oy

R

4-2. The procedures in this section test the
instrument’s electrical performance using the
specifications of Table 1-1 as the performance stan-
dards. Most of the tests can be performed without
access to the interior of the instrument. A simpler
operational test is included in Section III under
Operator’s Check.

4-3. EQUIPMENT REQUIRED

4-4. Equipment required for the performance tests

is listed in the recommended Test Equipment table in -

Section I. Any equipment that satisfies the critical
specifications given in the table may be substituted
for the recommended model(s).

'4-5. TEST RECORD

4-6 Results of the performance tests may be tabu-
lated on the Test Record-at the end of the procedures.
The Test Record lists' all of the tested specifications
and their acceptable limits. Test results recorded at
incoming inspection can be used for comparison in
periodic maintenance and troubleshooting and after
repairs or adjustments. ‘

o

4-8. ngce a 180-series ‘Oscilloscope mainframe is

required for operation of the Model 8557A Spectrum
Analyzer plug-in, the specifications listed in Table

1-1 ab_ply when both instruments are functioning to-

gether. Consequently, the performance tests in this
section verify the proper operation of both the Model
8557A and the particular 180-series Oscilloscope
mainframe used.

4-9. ABBREVIATED PERFORMANCE TEST

4-10. To assure that the Spectrum Analyzer is per—i

formir,. properly without testing all of the specifica-

tions listed in Table 1-1, the following procedure is
suggested as an abbrev1ated performance iest:
" a. Perform Operators Check in Section III Fig-
ure 3-3.
b. Performonly the following Performance Tests:
\ 1. Paragraph 4-11, r"equency Display Span
Accuracy Test.
2. Paragraph 4-17, Average Nmse Level
Test.

3. Paragraph 4-21, Amplitude Accuracy

Switching Between Bandwidth Test. .

4. Paragraph 4-22, Input Attenuator Accu-‘

racy Test.
5. Paragraph 4-25, Calibrator Accuracy
Test.

PERFORMANCE TESTS

i

NOTE

Perform Operator’s Check in Section III before proceding with Perforrance Tests.

Allow at least 30 minutes warm-up time

2

b

4-1

n
’l/,l T
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411, FREQUENCY DISPLAY SPAN ACCURACY TEST

| ‘ ‘ \
SPECIFICATIONS: " | ,

Twelve calibrated spans from 20 MHz/div to 5 kHz/div in a 1, 2, 5 sequence. In “F” or full span the analyzer o
displays the full 10 kHz to 350 MHz spectrum. In "0” the analyzer is a fixed-tuned receiver. Frequericy error - 5
between any two points on the display is less than +10% of the indicated frequency separation. ‘ .

DESCRIPTION:

Wide span widths are checked by using the 100 MHz, 10 MHz and 1 MHz outputs from a comb generator. 4
Narrow span widths are checked by using the output from a comb generator modulated by an audio oscillator.
. Since the .comb generator produces frequency components separated by a precisely determined frequency
e " interval, the resultant spectral lines displayed on the CRT are evenly spaced when no span error exists in the
" " instrument. Thus, span error is the cumulative variance of ‘distance among the spectral line intervais
displayed across the CRT. The amount of span error is determined by comparing the distance of the first'eight

graticule divisions to the display distance of the corresponding spectral line intervals.

¢ : ;

]

- : |
\ | | | |
SPECTRUM : comB ::
p ANALYZER - ‘ GENFRATOR TEST OSCILLATOR , .ELECTRONIC COUNTER \'
® .o ] ] RN ° |
‘ 5 ©® A ® e ® g0 ~ ®.000 2
. §
o 0-0:0%a) MODULATION ° OUTPUT s0fouTeuT BGNAL ' !
= , ~ 1 MHz, 10MHz Co - § INPUT {
o |\ comB 7{, : ;
©0©06 ;
L | =m0 O 1,
LINPUT \ A ( _J S
. . ?"
Figure 4-1. Frequency Display Span Accuracy Test Setup :
\
4 ’ EQUIPMENT: , - |
- | Comb Generator . ........ N HP 8406A
. + Electronic Counter ........ I A teeeannans F HP 5245L
Audio Oscillator .. .........ooviviivevnnnnn e e e HP 652A
"AU\' ‘ ‘ ‘ "’\* |
.
| .e‘( ,.‘ } , ' T : i
‘ |
' l‘\ v
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| 4-11. FREQUENCY DISPLAY SPAN ACCURACY TEST (Cont'd) |
PROCEDURE: *
g b 1. -Set spectrum analyzer and comb generator controls as follows: - ‘
ﬁ , Spectrum Analyzer: | ! oo o
¥ START —CENTER .................cccovunae.. [P CENTER
} CTUNING......oo e, 175 MHz . |
. : 3 FREQ SPAN/DIV ..... et N N ....F
o RESOLUTION BW ... ..ot e e, OPTIMUM
~ OPTIMUMINPUT ... ..ooooiiiiiiii e, .. —40
| ‘ : : REFERENCE LEVEL dBm............ e Foevevessnnnroarnoneneannas -20
] 10dB/DIV—1dBDIV—LIN................. e 10 dB/DIV
"SWEEP TIME/DIV ................. e e et AUTO
| SWEEPTRIGGER. ... FREE RUN
: ? o : BASELINECLIPPER .............cviiiiiiiann... Fully counterclockwme
: VIDEO FILTER ............ PRI et e SN OFF
Comb Generator: | : -
COMB FREQUENCY—MC .:.............c...... e ..100 MC
INTERPOLATION AMPLITUDE—1MC...................... e eeanaas OFF
\ OUTPUT AMPLITUDE ........ e, Fully clockwise
%’” 2. Connect equipment as shown \in Figure 4-1. SR
q 3. The display should. appear as shown in Figure 4-2, mdlcatmg gorrect full span operation. [Note
’} ~ presence of tuning marker at center screen. |
‘ e COMB TEETH oy
! | oo L | 100MHz  200MHz 300 MHz
]
LO Feedthrough -
i.{'
"“
. % 2.87 div MARKER A
o .| sndiv .
Z*L Y L ‘}.57 div ‘ - S |
’% - | - 'ﬁ"igure 4-2. Full Span Display ;
3 "v‘ ' ‘ \ ' . | 4-3 : . \
— e —— = T T
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4-11. FREQUENCY DISPLAY SPAN ACCURACY TEST (Cont'd)

»| | 'i-- £08 DIVISION

ISASSLAARALANAN LALAN AR AR LALANLARABLAALILALL)

-
-
g

i1l

FIRST GRATICULE LINE

‘ ,,“/“NINTH GRATICULE LINE

ISEUERTNT]
LB RRARAR

iaalisielty

I TEERNEET)

COMB SIGNALS

FIRST SPECTRAL LINE
SEVENTEENTH

SPECTRAL LINE

CENTER FREQUENCY

't '

- Iigure 4-3. Frequency Display Span Accuracy Measurement

Set spectrum analyzer FREQ SBAN/DIV to 20 MHz, RESOLUTION BW to OPTIMUM, and comb
generator to 10 MHz comb frequency. Adjust spectrum analyzer TUNING control to position one
spectral line (from comb generator) at the first graticule line (far left) of display. Measure error
between seventeenth spectral line and ninth graticule line. Error should be 0.8 division, maximum.

(See Figure 4-3). | : : ‘!

Set FREQ SPAN/DIV to 10 MHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to

position one spectral line (froin comb generator) at the first graticule line (far left) of display. Measure
error between ninth spectral line and ninth graticule line. Error should be +0.8 division, maximum.

Set FREQ SPAN/DIV to 5 MHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to
position one spectral line at first graticule line. Measure error between fifth spectral line and ninth

graticule line. Error should be +0.8 division,maximum.

10..

Set comb generator comb frequeﬁcy for 1 MHz comb. Set spectrum analyzer FREQ SPAN/DIV to 2 MHz
and RESOLUTION BW to OPTIMUM. Adjust TUNING control to position one spectral line at first
graticule line. Measure error between seventeenth spectral line and ninth graticule "line. Error should

| be +0.8 division, maximum. ‘, |

Set FREQ SPAN/DIV to 1 MHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to
position one spectral line at first graticule line. Measure error between ninth spectral line and ninth
graticule line. Error should be +0.8 division, maximum. | -

Set FREQ SPAN/DIV to 500 kHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to
position one spectral line at first graticule line. Measure error between fifth spectral line and ninth

- graticule line. Error should be +0.8 division, maximum. \

Set comb generator comb frequency for 16 MHz comb and turn interpelation control on. Connect audio
oscillator output, set at 200 kHz, to modulate the comb generator. Set audio oscillator AMPLITUDE

. control for a clean 200 kHz comb on the 8557A display (approximately mid-position).

4-4
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4-11. FREQUENCY DISPLAY SPAN ACCURACY TEST (Cont'd)
o o " No TE '
- It may be necessary to readjust audio o=;clllatnr AMPLITUDE control and comb
generator IINTERPOLATION AMPLITUDE control to obtain desired presentation.

of comb. . o

A

)

Set spectrum analyzer FREQ SPAN/DIV to 2'00 kHz and RESOLUTION BW to OPTIMUM Ad_]ust
TUNING control to position one spectral line at first graticule line. Measure error between ninth
’ “spectral line and ninth graticule line. Error should be 10. 8 dlv1s10n maximum.

11. Using procedure of step 11, vary spectrum analyzer FREQ SPAN /DIV and audio oscillator oxitput
: frequency in accordance with Table 4-1. Adjust spectrum analyzer TUNING control to posmon one
spectral line at first graticule line. Measure the span error between the ninth spectral line and the ninth

- graticule line. ,,
Table 4-1. Narrow Span Width Error Measulre‘ment

Spectrum Analyzer . ! |
- - Audio Oscillator Allowable
- 1 ‘ AW
FREQ SPAN/DIV | - RESOLUTION Bw | Output Frequency Error (Max.)
100 kHz " OPTIMUM 100 kHz + 0.8 Division
50 kHz ‘ OPTIMUM 50 kHz +0.8 Division
20 kHz | OPTIMUM . 20 kHz - *0.8Division
10 kHz , OPTIMUM 1 10 kHz + 0.8 Division
.5 kHz g '‘OPTIMUM 5 kHz +0.8 Division
1Check Audio Oscillator output frequency using an electronic counter. Frequency readout should be within 10.5% of desired audxo |
rrequency .

4-12. DIGITAL FREQUENCY YREADOUT ACCURACY TEST

SPECIFICATION
+3 MH‘z plus 10% of FREQ SPAN/ON settlng

DESCRIPTION: ”

A comb generator is used to provide 1, 10, or 100 MHz frequency components that produce speztral lines
on the CRT at 1, 10, or 100 MHz intervals, respectlve/y The spectrum analyzer TUNING control is.
ad]usted until the desired test frequency is shown on the digital frequency readout. The readout error is
determmed by measunng the distance of the spectral line offset trom the center graticule line.
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4-12. DIGITAL FREQUENCY READOUT ACCURACY TEST (Cont'd) - i |
" SPECTRUM - . COMB |
ANALYZER o GENERATOR |
! l" . ) ! ' I ” |
| . o o
- B e ® ‘
‘ \ ) | ‘ o 0-9-0%a) ' ' OUTPUT
’ o "o, o
. @006 | ' !
=00 g . : ' ;
“ineuT U ‘ J '"
o Figure 44. Digital Frequency Readout Accuracy Test Setup. - j
EQUIPMENT: | | | P |
Comb Generator . r ..... B e er e HP 8406A
v PROCEDURE: ; :
1. Set spectrum analyzer controls' as follows: |
,, START — CENTER ..... e e CENTER
' FREQ SPAN/DIV ... .ottt I 1 MHz
RESOLUTIONBW ........ e OPTIMUM L
OPTIMUM INPUT . ..ottt et e ee ettt ittt eaaeeeness —40 z
REFERENCE LEVEL dBm................ s e et eeeenerreneeaees -20 ;
- 10 dB/DIV — 1 dB/DIV — LIN................ SR 10 dB/DIV
- SWEEP TIME/DIV ...ttt ittt e, ... AUTO ;
SWEEP TRIGGER . ...... e Lereens e FREE RUN W L
. "BASELINE CLIPPER ........ccoveivenannnnn, AU Fully counterclockwise )
" VIDEOFILTER ................. T PR o) O
TUNING ....... e e ettt et e 0 MHz
2. Af.':just FREQ ZERO potentiometer to poéifion LO feed-through signal at center graticule liine.
3. Connect equipment as Shown in Figure 4-4. E
4. ,Set comb generator control as follows:' g
COMB FREQUENCY — MC ..........vuiiniiinaaiinannienareinenns 10 MHz |,
INTERPOLATION AMPLITUDE —1MC ............ e OFF ?
OUTPUT AMPLITUDE .............. P A e Fully clockwise g’
| l _
5. Adjust _pectrum analyzer TUNING control until digital frequency readout indicates 10.0 MHz. Comb |
, generator spectral line, dlsplayed on CRT readout, should be within 3.1 divisions (-3.10 MHz) to the ! !
left and 3.1 divisions to the right (+3.10 MHz) of the center gratu,ulg line. , | ;
e
6. Using procedure of step 5, adjust spectrum analyzer and comb generator controls in accordance with - ¢ ‘;
Table 4-2 to measure readout error. | S L , R
4-6 l *
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- 4-12. DIGITAL FREQUENCY READOUT ACCURACY TEST (Cont’'d)

Table 4-2. Digital Frequency Readout Error Measurement

SPECIFICATION

SPECTRUM ANALYZER COMB GENERATOR
: ’ ' (Spectsal line limits
FREQUENCY coMB ’°f°;f;§:ﬂ,:°,,‘,’,i’;'°’
(MHz) FREQ FREQUENCY-MC (Divisions)
Setting - S;AN_/DIV Setting ’
etting (MHz) MIN. MAX.
20.0 1 MHz 10 - =31 +3.1
40.0 1 MHz 10 . -3.1 +3.1
60.0 '1 MHz 10 -3.1 +3.1
80.0 1 MHz 10 - -3.1 +3.1
100.0 1 MHz 10 . . -3.1 +3.1
120.0 1 MHz 10 -3.1 +3.1
- 140.0 1 MHz 10 3.1 +3.1
160.0 1 MHz .10 -3.1 +31 "
180.0 1 MHz |10 1 -81 +3.1
200.0 1 MHz 10 ' -3.1 +3.1
220.0 1 MHz 10 -3.1 +3.1
240.0 1 MHz 10 - =31 +3.1
260.0 1 MHz 10 -3.1 +3.1
280.0 1 MHz 10 -3.1 +3.1
300.0 1 MHz 10 -3.1 +3.1
320.0 1 MHz 10 -3.1 +3.1
- 340.0 1 MHz 10 -3.1 +3.1
350.0 1 MHz 10 -3.1 +3.1

4-13. RESIDUAL FM TEST
SPECIFICATION: . !

Less than 1 kHz peak-to-peak for time <0.1 sec (VIDEO FILTER control fully clockwise but not in MAX
detent) L | |

DESCRIPTION:

At ‘ . %)

A gomb generatbr is used to supply a 300 MHz signal to the spectrﬁm analyzer. The spectrur/th analyzer is

used as a fixed-tuned receiver by setting the FREQ SPAN/DIV to zero. The RESOLUTION BW is set to 10
kHz and the resultant irequency change (residual FM) near the 300 MHz signal is measured on the CRT
display. ! * » S

YR
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4-13. RESIDUAL FM TEST (Cont'd) o - ]
’%
1
SPECTRUM . COMB :
ANALYZEK GENERATOR '
g ‘ - o .0 v | i
- ) RCRO) ;
H 000" a OUTPUT \
w» oy
@066 ’ ,
L loxle] Qe 3
INPUT \ J i
\ ] ‘
Figure 4-5. Residual FM Test Setup 1
EQUIPMENT: |
| Comb Generator ............ e .......................... HP 8406A
PROCEDURE: o S
1. Set spectrum analyzer and comb generator controls as follows: ’
’ ' Spectrum Analyzer: -
START — CENTER ......eoveevvvnnnns. IUTTTTTTTTRR .....CENTER
FREQ SPAN/DIV ..... R e 200 kHz :
.RESOLUTIONBW ........ B i R 10 kHz
OPTIMUM INPUT ........ e P e —40 -
- REFERENCE LEVELABmM ........0iiinineennnnniecnnn v eererie e —-20 i
10 dB/DIV — 1 dB/DIV — LIN ....... T T LIN |
SWEEP TIME/DIV ....... PP e AUTO ’ -8
SWEEP TRIGGER ........... e b e e FREE RUN o
BASELINE CLIPPER .....ovvviineiineneneeea i Fully counterclockwise ' 3
VIDEO FILTER ................c0nee e e e et eae e e OFF E
Comb Generator:
COMB FREQUENCY MC o e i e aree 100 MC
INTERPOLATION AMPLITUDE —-1MC ............ e Ceve... . OFF
| OUTPUT AMPLITUDE et hereereeseeer e e Full clockw1se
2; ~ Connect ou I‘PUT of comb generator to spectrum analyzer INPUT as shown in Flgure 4-5.
.
s 1{ ) LY , ‘!' 5 - |

o | » | " Model 8557A
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4-13. RESIDUAL FM TEST/,(Contfd)' WA - | |

o ’ ~ NOTE . | an
This test uses the slope of the 10 kHz bandwidth filter to demodulate the res1dual. ‘
FM into AM. This can be easily seen at 5 kHz FREQ SPAN /DIV, 10 kHz BW, in .
LIN mode. Thus, a 1 kHz shift in frequency produces a 1 division shift in
amplitude. (See Figure 4-6).

4
4
)
A
i
1

N

3. . Adjust spectrum analyzer TUNING control to locate on CRT display the 300 MHz signal produced byv
comb generator output. Adjust REFERENCE LEVEL and REF LEVEL FINE controls to oring the
signal to the top graticule line.

4. While keeping 300 MHz signal centered on CRT display, reduce FREQ SPAN/DIV to sero.

5. Set RESOLUTION BW to 10 kHz, SWEEP TIME/DIV to .1 sec and VIDEO FILTER fully clockwise
but not in the MAX detent. ‘

6. | Slightly readjust spectrum analyzer fine TUNING control unt11 trace appears iL1 upper half of graticule
' on CRT. Peak-to-peak variation of trace should not exceed one d1v1smn vertlcal for each horlzonta] div-
ision. (See Figure 4-7) . | ) R

P-P
b ' ' RESIDUAL
1div ‘ : : ) EM
.2 div (1 kHz)
Fig’ure‘ 4-6. Residual FM to AM Conversion Display Figure 4-7. Residual FM Disz!jlay

4-14. NOISE SIDEBANDS TEST

. SPECIFICATION:

!

More than 75 dB below CW signal, 50 kHz or more away from signal with a 1 kHz resolution bandwidth and
full video filter.

. DESCRIPTION:

A stable 300 MH: signal is apphed to the spectrum analyzer and displayed on the CRT. The amphtudes of
noise-associated sidebands and unwanted responses near the signal are measured.

V2 "
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4-14. NOISE SIDEBANDS TEST (Cont'd) \;f } .
N g I
17 ’ \ )
SPECTRUM , COMB
+ ANALYZER +  GENERATOR
N )
b I3
o .o
- ce@|
HE 3_”- Ql '} ouTPUT
oy, .
©©00 ' ’
=@ .O ? ®
INPUT \_ J
/ ! Figure 4-8. Noise Sidebands Test Setup
” EQUIPMENT: ) ‘ I |
- , | i o
CombGenerator ............covviiinininnreinnnns Ceeernvensaraies Tl ....8406A
PROCEDURE:
.. 1. Set controls as folloWs: .
Spectrum Analyzer: a , )
J ‘ ‘ ' | ” o
START —CENTER .................. R .. CENTER
. TUNING................ i, e e ... 300 MHz
'FBEQSPAN/DIV...............; ...... e e e 1 MHz
RESOLUTION BW . ... it eee e 30 kHz
OPTIMUMINPUT ...t AR e . ~40
REFERENCE LEVELdBm ................. e .=~20
10dB/DIV —1dB/DIV—LIN....... e S e 10 dB/DIV
SWEEP TIME/DIV .......... e P P AUTO |, ¥
p CSWEEPTRIGGER ...ttt e Hevennn, FREE RUN /.
| BASELINECLIPPER ..., Ful\ly counterclockwise /
VIDEO FILTER ..............coiiiiinit e A OFF
Comb Generator: 7 | o | | g !
COMB FREQUENCY — MC .................... PP 100 MC ]
INTERPOLATION AMPLITUDE — 1 MC ..., 'OFF ]
OUTPUT AMPLITUDE ...........ocoiiiiiniininiennne, Fuliy clockwise |
; .
2. Connect equipment as shown in Figure 4-8. 1[ ra
. . ' ) | =2
|
4-10 P
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4.

/4-14. NOISE SIDEBANDS TEST (Cont'd)

\

3.

| .

Adjust TUNING control as required to locate 300 MHz cdmb"too;;h on CRT.

. Adjust REFERENCE LEVEL ‘and REF LEVEL FINE controls as required to position top of 300 MHz

signal on top graticule line; then increase REFERENCE LEVEL control by 10dB (signal then 10 dBm off
screen). | | - . N
Decrease FREQ SPAN/DIV and RESOLUTION BW coztrols until FREQ SFAN/DIV is 20 kHz and
RESQLUTIION BW is 1 kHz. - | o :

'Position signal at center of display. Set VIDEO FILTER éontrol as réqu\"i'red between center and fully

clockwise position (not in MAX detent). Measure noise sidebands existing more than 2.5 divisions (50

. kHz) from 300 MHz signal. N oise sidebands should be greater than 65 dB down from top graticule line

(6.5 divisions), or 75 dB down from 300 MHz signal.

RS 'RESOLUTION BANDWIDTH ACCURACY TEST - : /
SPECIFICATION: - S g
Individual reso.'lution bandwidth 3 dB p;()iﬁts calibréted to i?O% (IQ°C ~—40°C)'. . ’ |

" DESCRIPTION: o | - | Vo \. |

Resolution bandwidth accuracy is measured in the linear mode to eliminate ldg aniplifier errors, Since half
power is represented by a voltage ratio of 1.41, 5 divisions on the spectrum analyzer display repr;‘?sents half

power (3 dB) points for a 7.1 division display.

\

\

| X DIV 71DIV .,
) -——(voitage ratio) = .. X ==———=5.0 DIV
I W'Y ‘ 71DIV™T 141

- This ‘tést is in two segments, 3 MHz to 100 kHz bandwidths, and 30 kHz to 1 kHz'bandwidths.

SIGNAL SPECTRUM

GENERATOR ‘ - ANALYZER
S TN
- p— T~ O
CICICIoN OO, :
RF OUTPUT o 0e8°G ’ ' o o
' @ tq.é X :
4 @O |
. @0 Q ¢ s
/ ' O\ ‘ J weur |

Figure 4.9, Reéolittion Bandu;idt,'h vAc‘évuracy Test Setup 100 kHz to 3 MH>

\
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4-15. RESOLUTION BANDWIDTH ACCURACY TEST (Cont'd) - - o
o - . | |
" EQUIPMENT: R S | ,
Signal Generator (with counter)..................... Jeaneiiinnan, HP 8640B %
Extender Cable Assembly . ............... i, HP 5060-0303 |
Adapter, Type N Femaleon bothends ..................... ..... HP 1250-0777 |
- Adapter, Type N Male to subminiature RF Male ............. ... HP 1250-1023 :
Adapter Type N Male to BNC Female (2 requlred) e HP 1250-0780
PROCEDURE: o | |
1.  Set controls as follo,ws:' ;
Spectrum Analyzer: | " o | o
: START —CENTER ..........ccoeiviiiiannn., veiveeesiiienenns.... CENTER
’ - TUNING................c..o P SN e reeeeeerener e 10 MHz :
= | FREQSPAN/DIV ..................... e e e e 0
: | RESOLUTION BW ........... e e reiee e e e 3 MHz
| ‘ OPTIMUM INPU T .ottt it et ittt e i e it eeanns -20 -
- REFERENCE LEVEL dBm ...ttty 0
= "10dB/DIV—dB/DIV—LIN ... i ..LIN
Z - SWEEP TIME/DIV .\ttt e teie et nennns 5 mSEC
= SWEEPTRIGGER ..........0ccoiiiiiiiiiniii i ey ....FREE RUN
B "BASELINE CLIPPER ........cciviiiiieeiiieiiaiinnnnn. Fully counterclockwise
- VIDEO FILTER .............. e e seseeneeriirare s OFF
;;&
Signal Generator: o E : | ‘ .’ / |
COUNTERMODE.................\».......,.‘..' .......................... INT -~ ¥
AM i e e e e OFF |
FM ................ e I A SR OFF :
FREQUENCYTUNE ....... ....... AU P 10 MHz
OUTPUTLEVEL ..., e e . 0 dBm
2. Connect equlpment us shown in Figure 4- 9 }
3. AdJust spectrum analyzer TUNING control to locate peak of 10 MHz signal on CRT Rednce sxgnal.
generator output if necessary :
4, Adjust s1gnal generator output level to position trace at 7.1 divisions above graticule baseline.
5. 1 Tune signal generator frequency until trace drops té'5 d1v1s10ns above gratlcule baseline. Record the | \ |
frequency dlsplayed on the 8640B. . -'
il '

6. Tune sxgnal generator frequency in opposite dlrectlon of Step 5 until trace peaks (7.1 divisions above
g raticule baseline) and thendrops to5 d1v1810ns abov