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HP References in this Manual
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CERTIFICATION

Hewlett-Packard Company certijles thut this product met its published specifications at the time of
shipment fron, the, factory, Hewlett-Packard furcher certifies that its calibration mewusurements are
traceable to the United States Netional Bureau of Standards, to the extent allowed by the Bureau's
_callbgmon facllity, -and to the callbmt!op facllitles of other International Standards Organizat on
members, \ '

WARRANTY

. This Hewlett-Packard Instmmeht product is warranted against defects in material and workmanship
for a period of one year from date of shipment, During the warranty period, Hewlett-Packard Com-
| pany will, at its uption, either repair or repluce products which prove to be defective,

. For warranty service or repnir, this product must be returned to a service facility designated by HP,
Buyer shall prepay shipping charges to HP and HP sha!l pay shipping charges to return the product to
Buyer, However, Buyer shall pay sll shipping charges, duties, and taxes for products retumed to HP
from another country, :

HP warrant: that its software and firmware designated by HP for use with an instrurment will execute
its programming instructions when properly Installed on that instrument, HP does not warrant that the
operation of the Instrument, or software, or firmware wili be uninterrupted or error free,

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or Inadequate maintenance
by Buyar, Buyersupplied software or interfacing, unauthorized modifisation or misuse, operation
- outside of the environmental specifications for the product, or improper site preparation or maip-’
* tenance, ‘ ‘

lNO OTHER WARRANTY IS EXPLESSED OR IMPLIED, HP SPECIFICALLY DISCLAIMS THE IM- .
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,

EXCLUSIVE REMEDIES )

' | :
THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES, HP
SHALL NOT BE LIABLE FOR ANY DIFECT, INDIRECT, SPECIAL, INCIDENTAL, GR CONSE-
%EllgNglyAL DAMAGLS, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
’ 0 3 ’ : i ‘

Al

ASSISTANCE .

. 3 | ) [
Product maintenance agreements and other customer assistance agraements are available for Hewlet-
Packard products, _ l ’ . ; ‘

For any assistance, éanracr your nearest Hewlett-Packard Sales and Service Office, Addresses are
provided at the back of this mantal, ‘

t
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OPERATION AND SERVICE MANUAL

 g5650A
QUASI-PEAK ADAPTER

I

SERIAL NUMBERS

- This monual applies directly to Instruments with
-serfal number prefixed 20434,

For additional important information about serjal
numbers, sec INSTRUMENTS COVERED BY
MANUAL in Section I,

'

' ' Gopyright ©1081, HEWLETTPACKARD COMPANY
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SAFETY CONSIDERATIONS
Safety Symbols

I . L ‘
The following safety symbols are used throughout this manual and In the intrument. Familiarize yourself with each of
the symbols and its meaning before operatiny this instruinent, ,

A
¥

- protect the apparatus against damage,

 Indicates dangerous voltages,

CAUTION

.
|

Instruction manual symbol: the appar-
atus will be marked with this symbol
when it Is necessary for the user to re-
fer to the Instruction manual in aider to

The CAUTION sign denotes a hazard,

. It calls atlention to an aperation pro-

cedure, practics, or the Jike, which, If
not correcily pesformed oy adhered to,
could result in damage to or destruc-

e |

tion of part or all of the equipment,
Do not proceed beyond a CAUTION
tign until the Indicated conditions are
fully undentood and met,

The WARNING sign denotes » hazard,
I calls attention te n procedure, prac-
tice, or the ke, which, if not correctly
performed or adhered 1o, could result
In injury or loss of life, Do not pro-
ceed beyond a WARNING sign unil}
the Indicated conditions are fully un.
derstood and met, -

BEFORE THIS INSTRUMENT IS
SWITCHED: ON, Its reor panel powsr
module protoctive earth terminal must
be connected through the protective
conductor of tho ac power cahle to a
socket outlet provided with protactive
oarth contact, Fallure to ground the In-
strument can result In personal Injury,

I WARNING I

"The HP 86660A QuesiPesk Adapter

should not be opernted without pra-
toctive covers, Adjustments and sarvice

Operation

procadures which require oporation of
tha HP 86650A with the covars removed
should be porformed only by treinsd

~-service personnel,

GAUTION

' BEFORE THIS INSTRUMENT IS

SWITCHED ON, meke aure thet its
rear panel power module switch is sat to
the voltage of the ec power sourca, Fail-
ure to set the zc power Input to the cor-
rect voltage could causa desmege to tha in.
strument when the ac power cable is
plugead in,

Service and Adjustmonts

l WARNING I

There ara voltages at many points in the
instrument which zan, if contacted, cause
personel injury, Be extremely careful,
Service and adjustments should be per-
formed only hy tralned service parsonnel,

| WARNING l

Any Interruption of the protective
{grounding) conductor, inside or out
side the Instn:nent, or disconnection
of the protictive earth terminal may

. causs perscnal Injury,
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Mirdel BSGSDA

86650A

FRONT
HANOLE

50810088

i

INTERCONNECT + |
' CABLES
HP 11170A

LOCK LINKS
HP Part Numbar UNCEA%?.\QEH
16000367 Sae Table 2.2
LOCK LINK SCREWS for HP Part Number)
HP Part Number
23600330

KP-|8
. CABLE
'HP 108330

t
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Figure I-1, AP Model 856504 Qua;s'i-Pec;k Adapter With Accessorfes Supplied
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12, This Opcrnlit'qn:pn' Service manual contains

- Information required 1o n!slalli

operate, test, ad-
just, and service the Hewlett-Packard Model
850504 Quasi-Peak Adapter, Figure 1-1 shows the
instrument and’ acésssorids supplied, This section
covers Instrument identification, description, op-
tions, accessorles, specifications, and other basic
Jn}formation.

- ‘

{3, DESCRIPTION

| | |

I, The HP 85650A Quasi-Peak Adapier {5 o
Hewlett-Packard Interface Bus (HP-IB) program-
mable accessory for use with the HP 8566A or HP
83568A Optlon 650 Spectrum Annlyzers,

1-5. ‘When Interconnected, the quasi-peak
adapter and spectrum analyzer provide the
capability for detection and measurenient analysis
of clectromagnetic interference (EMI),

16, The HP B5650A provides the resolution
bandwidths and time constants required by
Publication 16 of Comite International Special des
Perturbations: Radloelectriques (CISPR), The in-
‘strument also contalns cireultry which, when used
.in conjunction with a power supply to control
remote RF conxial switches, allows certain ac-
cessorfes to be switched in and out of the measure-
ment system, (Réfer to parngraph entitled *Aux-
iliary Switches for Control of Accessorfes’ in Sec-
tion IL) A bypass made is provided to allow use of
the spectrum analyzer, unaffected by the quash
peak adapter, when the two instruments are con-
nected as a system,

1.7, MANUAL ORGANIZATION

1-8, Thi.s manual is divided into eight sections as
follows: , )

. SECTION I, GENERAL INFORMATION. con-l-‘

tains the instrument description and specifications,
explains accessories and options, end Jists recom-
mended test equipnient,

Mods) 856$QA , General Information
_‘: 1'.;' ,‘;: |I '1: I :
| ‘!? [ ‘ ! o ,
TN SECTIONI
ol o . GENERAL INFORMATION
,.b : i i ) ‘“ \ l'! IW' | 1 | .‘, o !
(R ‘ L b by ' ;
1, INTROBUCTION - ¢! SECTION 1I, INSTALLATION, contains In-

formation concerning initinl inspection, prepara-
tion for use, operating environment, and packag-
ing and shipping,

SECTION III, OPERATION, contains detailed
instructions for operation of the instrument,

SECTION 1Y, PERFORMANCE TESTS, con-
tains the tests to verify that the electrical operation
of the instrument s in accordance with published
specificalions,

SECTION V, ADJUSTMENTS, contains the pro-
ccduircs to properly adjust the Instrument after
repalr,

SECTION VI, REPLACEABLE PARTS, con-
tains the Information necessary to order parts and
assenblies for the instrument,

SECTION VI, MANUAL BACKDATING
CHANGES, contains backdating information to
muke this manual compatible with earlier equip-
ment configurations,

SECTION VIII, SERVICE, contains schematic
dingrams, block disgrams, component locations |I-
tustrations, clrewit descriptions, and
troubleshocting information to ald in rcpnfr of the
instrument,

1.8, SPECIFICATIONS

1-10, [Instrument specifications are listed In

Table 1-1. These specifications are the per-

formance standards or limits against which the In-
strument Is tested, Table 1.2 lists supplemental
characteristics, Supplemental characteristics are
not specifications but are typical characterfstics In-
cluded ns additional informatfon for the user,

111, INSTRUMENTS COVERED BY
MANUAL

112, Serla) Numbers

1-13, A serfal number plate is attached to the rear
panel of the Insttument, The serial number Is in

I-]




General Information

two parts, The first Four digits and Jetter are the
garinl number prefix; the last five diglts are the sufl-
fix, (See Figure 1-2,) The prefix is the same for all
fdentical Instruments; it changes only when a
change is snade to the Instrument, The suffix,
however, is assigned sequentiolly and s different
for each fnstrument, This manual applies to In-
struments with the serinl number prefixes listed
under SERIAL NUMBERS on the title puge,

SEHIAL pumnan
PHEFIX SUFFIK
,—A—.\’.—\_-“

Figure 1-2, Typical Serlal Number Plate

114, ' Mrnual Changes Supplement

1-15.  An Instrument manufactured after the
printing of this manual might have a serfal number
prefix that s not listed on the title page, This
unlisted serfal number prefix indicates the Instru-
ment (s different from those described fn the
manual, The manual for this newer instrument Is
accompanied by n rcllow Manual Changes supple-
ment, which. provides [nformation that explains
how to ndapt the manual to the newer lnslrumcnt.

1-16, In addition to change information, the shp-
plement might contain information for correcting
errors in the manual, To keep this menual as cur-

5

A
\
3

\
A

Model B5650A

rent and accurate as possible, Hewlett-Packard
recommends that you perfodically request the
Jatest Manual Changes supplement, The supple-
ment contains a manual identification block that
fncludes the model number, print date of the
manual, and manual part number, Complimen-
tary caples of the supplement are available from
Hewlett-Packard, Ad resses of Hewlett-Packard
of ffces are Jocated at the und of this mapual,

1-1‘7. Manual Backdating Changes

i ,
1-18, BSince the current manuasl has not been
revised, there §5 no backdating information pro-
vided in Sectlon VII,

1-18, EQUIPMENT REQUIRED BUT NOT
SUPPLIED

1-20, To enable detection and measurement, the
HP 85650A Quasl-Peak Adapter must be intercon-
nected to an HP 8566A or HP B568A Option 650
Spectrum Analyzer,:A modification kit, HP Part
Number 85650-60050, is avatlable for field in-
stallation of Option 650, Service Notes 8566A-15
and 8568A-19, which are included in tlie kit, pro-
vide detniled installation instructions. HP BS68A
“ectrum  Analyzers with IF-Display Sectlons
whose serfal prefixes are 1745A and below require

.additjonal modiﬁcntlons dcscrlhcd in Service Note

B568A-40, ,

g
. /
1.21, SERVICE ACCESSOFIES
1-22, A service accessorles imckngc for the In-
strument {5 available fm' convenience In
troubleshooting the instrunient, Contents of this
package are indicated in Table §-4, The complete
package can be obtained from Hewlett-Packard b
tg}dti:rivng HP Part Numbcr 85650 60051, C!1cci¥

git?,

@
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Model B5650A

General Information

Table I-1, HP Model 856504 Specifications (1 0f2) |

FREQUENCY SPECIFICATIONS
BANDPASS FILTER SELECTIVITY

Bandpass flter iesponse characteristics conform to the
limits of overall selectivity specified by Publication 16
of Comlte [International Special des Perturbntions

. Radloelectriques (CISPR), The curve representing the
overall selectivity of the HI* B5G50A shall lie within the
Itmdts showmn In Figures 1,2, and 3,

- ; iy
. Lo v

Corsows brpat

Dacitals for
.3

-1

bu:pmh

-0

Aatmtivn

-0 ~200 =100 0 i F oLy 309
Hartx QF Mid-band

Figure 1, Limits of Overall Selectivity for Filter
Having 200 Hz Resolution Bandwidth

t

FHEQUENCY ACCURACY

Froquancy uncertainty intraduced by | IiP B6650A:
HP DBOBOA HP BBGEOA Bandwidih
Inatrument wnzm::um

Funcilon 2000z | OkHe |120kHe
Bypans " | Uncogrected 0 [ 0
Made or
Qn_mcl:d'

Normal Uncomected | 21001z [44.5 kN | 60X102
Mode

YUse KSW and KSX to perform carrsction mutinu for
BPEJE6A and HP BSGEA,

B | | | l ] 1 1
£ . 1 | ) | ] )| 1 1
¥ TR o
E 0 f (] =]
1A " N
E_m = : ..\
- N
& i 1t
] wows 111 ot i o A | ot
=) =N
220 =M o .
i
S [ S e Y | 0 | 231 B 10

Riloherir G Mid band

Figure 2, Limits of Overall Selectivity for Filter
Having 9 kifz Resolutfon Bandwidth

| =1
1 b |

1xg

) S
Lo l.l

sy == Py S
0 R —— s
- =N

31
i
y

S
1
1

L
1
r—
-
~r 1l

=TT

-20

~140 B0
Kilohertx QO Mid haewd

* Figure 3, Limits of Overall Selectivity for Filter
Having 120 ke Resolution Bandwideh

AMFLITUDE SPECIFICATIONS

AMPLITUDE RESPONSE (with varlation in pulse
repotition freyuency)?

Measurements are made on the spectrum ohalyzer with

the HI* B5650A connecled and jis Instrament Niction

in the NORMAL mode, The spectrim annlyzer displays
1

IThis a[:ecmcnllnn was derlyed by combining Part 2.},
*Amplitade relationship,’ and Part 2,2, *Varlation with
repetithon frequency, of CISPR Publication No, 16,

=3 ~10 Q 10 20 80 140
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Table'1-1, HP Model 856504 Spectfizations (2 of 2)

Made} 85650A

the qunal-pcnk nmpliludc of 2 plllsed RF algnql The .

b

respanse. Is giwn as follows: -

quast peak quasi penk Vi

omphtude of = amplisude of +20 lng et e

tast pulse " CISPR pulse Yeisrn
“where V= pesk amplitide |

. o {must be <=0 dBm rms with

, 10 d1 Input atten.)
ST T Pilse width) y !
: (murl e <

. 3'3‘”|wasssua /

13,5 Vs for 10~150 kilz
0,316 pVs for 1 5-30 Mz,
0.044 Vs for 03-1 Gllz.;'

i
y !
b

Table 1, Ainnli*ude Response /!

QuaelPeak Ampitude of GISPR tlen 1HERV)

T T
m:::tlt.tnn . Frequency tand;, !
Y | vo-tmokhe | ds-a0mHr | 03-1ane

1000 - 6455 | 6BO%LS
100 64.0+2,5 60013,5 RN
60 63,0525 ° -
25 60,0£1,5 - -
10 - $,5E08 | 510228
10 56,0£2,5 00830 | 460830
5 st | - 0 o -
2 A1.0£3,5 319,52, 04,5
) 13043, MSELS 35425
Bolated | 43,0%3,8 16,542, W54,
Pulse

-~ HP B5650A:

© 4R 10 66 Hzt 100, 120, 220 or 240 valts (+5%, ~10%);

compliance w'sh melhuds CEO03 and REO2 of MIL-STD

C¥/ AMPLITUDE ACCURACY
Ingrense fn smplltide mfcerlninly Introduced by

Bypass Mude:  $0,3 dB’
Normnl Mode: 21 048 '

L
| L

|
) GENERAL SPECIFICATIONS
: i
TEMPERATUKE RANGE: | S

Opernling 0°C to SS"C | - :
Storage -40“0 to +15°C: -

tMl: ‘

Conifucted nnd rmllnwl lnterfmncc phnmctcrirtlcs arefn

ki

161 A. VDE 0871 l.evel B, and CISPR Puhliculion 11,
POWER GEGU!HEMENTB:

approximately 22 VA.

DlMENBIONS:

B8,) mm high, 425.5 mm wide, SSBJS mm deep
(347 I x 16,75 In, x 22in))

H. \

[

WEIGHT; |
Net: 10 kg (22 Ihs)
Shipplngt 15,5 kg (34 s}
LN
{Allaw 100 mnt, 4 inch
tloarsnce ab st pansl TOP
far interconnect cobln) N ' ]
- X
i3 |
A= A28.5 mm (10,768 In.) [+ ‘
0 1y pEAf= 2903 t e (14 mﬂF
.y &

14
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odel 85650A -

T

_ b . Tahle 1.2, I1P 35 6504 Supplemental Charazteristics

cners Information

for user information, = .

- ' SUPPLEMENTAL GHARACTERISTICS
NOTE

Valyes In this tablo are,not spacifications but ara typleal charactsristios Inchidsd |

' FUNDAMENTAL CHARAGTERISTIU3

 Nominal vilucs for l‘und_nmcml choracterlstics of the |
quash-penk ndapter are ghen fn the following table;

Charge- | Dischurges | Mater

Fraquency | Bandwidily| _ Time Tima Time |

Ba at0dn | Conetant| Conmtant | Comstapt
{MH1) (kHeb | tms) i tma)
03 -13 ] 45 560 - 160
J5-10 9 2 160 160
10-1000 120 ] 55 {11}
FREGUENCY ACCURACY

Frequency wncertainty is Introduced by the quaspeak
adapler when the spectrum ahalyzer is in the coryected

made (KSW and |
ted by followln

Y 'This uncertainty can be eliminag
dJure provided In Jection 1,

AUXILIARY SWITCHES

Nine Form C (SPDT) relays are uzed as auxiliary switches
In the quasl-penk adapter, Six of these relays are multl>
plex switzhes which operate such that wher-one swileh
i in the ON state, the uther five switches are in the QFFF
state, Thiee relays nre independent switches, each of
which cperates [n either the ON or OFF state Indepen-
dently of the other two. Contact ratiing is 5 maximum

of 5A per relay st either 28 VDC ov 115 VAC for a .

resistive loud,

I-5
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Tablc I3, Racon,mcndcd 7 et ):'m;(p}nem

- i - J P i ; .' ), i
i Imtrument cgrliicnl Snnqllio_nﬁ‘,".‘ff | Recommendad Mndul s
‘Unlwml Counler R Fiedlléncy Re‘.!uluuomono: lilz'ror I8 gue‘ the 5 L }wssm\ Codp
Pnl;e Qcmmtor "' Pulse Amplltude Maximum uulpli' »5Y peross - jlll‘ BoIIn p
] SR vty o | |
ST ,i b PC Olfwaty £2, SV ‘ i i . z;;f v
it Pulsc Width: lmtu 10 mi (\mrhhla) e L
' Pv "{!p' b r E a - : oy
 Pu'se Modulator DnIOIT qut‘n 50 dB nt ) Mﬂr, . _ . WS p
i ‘ ’] ' L S -
© Digal Mutilmeter | | "D Vollmctcr Ancurucy;ﬁ 1% ufrendiug ' CHP3MESA | T
ST In.unmnler Accurm.y:() l%nl‘mndlng N : '
e e S ' o i K
b '11‘>aclllomnpc b lreqhéncy: lOﬂMHz oo ' - 1P 1740A T
S . ' ScnmivllytSDmV/dlv 3 1, : L
AC l':ube- Lo [‘requeucy Rasponse: 20,5 4B from 1 1o 0OMHz HPYiA | T
Lo 'Ippht Impedance: lﬂﬂkilohms,ﬁl’l‘nhunl : L L
: '- ‘~ cnpanltnncc at 100’ MK : ! 1
e ‘ . l‘ \ : , ” : | o ; o ‘ i
' Sisnnlup Annlyur Clock Rate: HJ MHz, o : i ‘ P S004A T,
‘  Logle Pullcr Ourputl’u]nc Voltage: High D20V ot 650 mA . HPS6A T
' o an(OBVntGSOmA o 7 - :
Cuqunt'{rnccr : Benlitlvily’lmA lolA | HPSTA T
. : ‘ i i , .
Termination =~ lmp-e\lnncc 50 Ohm:i e K HP 115937 A
o | »Conncrmrk BNCM:} n , : :
. . N : 7 .
Mdupter 1 o Typp m \ln[o to BNC l‘r-mnld \: - H" 12500780 PAT .
- o | ;‘ . L . : | N
Adnpwr o L nNcremnle m BNCFemnlew S * HP 12500080 PA
o ¢ rcqu[red) N I SR IR S ' :
Y : ‘_'i o N o : ,
BNC Tee " 1 ICannectors: 2 Fenmlr‘,‘! Male . HP 1250078) p
1 y il i s ]
- Cable Ammbly Impcdnnce*su Ohms - . HPi1t70B PA,T
(4 reqmrcd\ ~ Connectars; BNC Male, both ends |
. b Length#61 em (2410n.) i
‘Wu.lkins-lolmnqh Ca, 333 Hillview Ave, Palo Mo, CA 94304 !
SN -'; ‘ ; ‘
y J "'able 14, .Serv!ca Accessor!es. HP Par! 'Vumber 85650-60051
: I'tlm | Q- i l]mdpllon .' . A - Hp I’nnNumher cD
| o \ | R 1| Extender Board: 24 conlm.ts;2 rowsof12 0 | 0855960042 |. . 2
e ’Ten!Jlumper../ PR © | - mses0s0052 | 8
s b | Test2umper | LR |-+ 8565060053 9

B U OER o ‘ 1 : ‘ ,:‘ SR
. - ) ) I‘ ] ‘ ) Y, ] | - i 1
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) © Model 85650A _ | : Instatlntlon
. ) : | ! ! :
‘i "m} o E [ V . .
SN - " SECTION I
! . INSTALLATION
a gt 21, INTROBUCTION: S mnlnlehnnoe servico paraanr&al who
a SR L : : L are eware of the hazards involved,
' 12121 lv'l}his scc!tlon includes ilnforpmtlon nbouthlhc L |
.. Inltin) inspection, preparation for use, storage, 28, M ' :
e p e K -8, Madificatlon to Spostrum Analyzer for
b ?,';ﬁk‘,'{ﬁ’ ,T.,f:rl of ”'c,Hp MOdd' BSQ‘OA! Qasl s of Quasi-Peak Adapter
j i . ; . . R | | 2 9 0 i J y
B P -9, Operntion of the HP 85630A Quasi-Penk
f ~ - 23, INITIALINSPECTION : ‘ | Adapter requires Interconnection with efther th
noy : T ‘, : HP 8566A or HP BS6BA Option 650 Spectrun.
Tk - 2+4, i Inspect the,ahirplnn contniner for damage, Analyzer, A modification kit, HP Part Number.
%\ | If the shipping container or cushioning materfal Is ©  85650-6005G, s avallable for fleld installation of
damaged, it should Ye kept until the contents of Option 630, This kit, which can be ordered _-
o the shipment have bern checked for completeness  through an?v Hewlett-Packard office, contains all
i, and the Instrument has been checked mechanieally - pares tequired for the modification, including
b and electrieally, : . o © hardware amif.. nstructions,  Service Notes
i ’ o - B366A-15 and 8568A-39, which are Included In the:
a ~ kit, provide detafled Installation instructions, HF

25, 'The contents of tlic shipment should be ns BS6BA Specty . : Pad
. h il 4 | pectsum Analyzers with IF-Display Sec>
"y fhown in Flgure 1-L, Procedures 1o verfy pormal yfo'\uh o serial profixes ore 1745A and bielow ra.- L

) foperation are contalned In Sectlon 1V, Per- y -
- )‘ formance Tests, . . . AV quire udditional modificatians described In Servi.z

e

Note BS68A-40, * ¥
F _ 26, If the contets of the 'shipment ore. In- '
3y complete, if there s mechanical damage or defect, o . o i
or If the HP BS6"JA cxhiblts an lectrical malfune- . 230, Opa/allig Envlronment . F
i tion, notify the rearest Hewlett-Packard office, If s o
NS the shipping container is damaged, or the cushlon- 2.1, Environmental limitations for the 856504, -
i ing materinl shows signs of stress, notify the car- - aret o ' -
- rier a5 well as the Hewlett-Packard office, Keep | e
\ the shipping materials for inspection by the car- : :
~ tler. The HP officz will arrange for repalr or ~ Temperaturet  The Instrument may be operated B
replacement without walting’ for a claim settle-  from 0°C to 455°C, The instrument may be =
ment, . stored or shipped from —40°C o +75°C, -

= Altltade (Barometric): The instrmpent may be

a 2.7 PREPARATION FOR USE , : operated at altitudes up 1o 4572 meters (15,000
' o b feet), The instrument may be etored or shipped up

‘_: E o ! 10 15240 meters (50,000 fect),
- : . N | | S S -

U+

.

— : e

£ "' Operator personnel must not AT i , | i

- " ‘ramove protective covers from 212, Power Requirernents - . E

§ . ., + elther the spectrum analyzer or the = - T o -
T guasl-pqak adepter, Since there are - '2-13," The HP B5650A requires a power source of

‘i~ . dangerous voltages Inside these In- 100, 120, 220, or 240 Vac +5% - 10%, 481066 . .., =

o struments, thelr covers must be ~ Hz, single phase, Power ¢consumption [s less than -

removed ‘ONLY by qualifled 22 volt-nmiperes, |
: : : o o R Jaor 2.1‘”“7 ‘-“;r‘

'
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2:14, Lina Voltage and Fuae Selaction

| WARNING I

BEFORE THIS INSTRUMENT I8

b SWITCHED ON, ita protsctive earlh
loerminale muat ba connected to the
proteolive conductor of the inains

powor aable (cord), Tha malns power

cablé flug shall be Inserted oply Ine

socket outlet that is provided with
praleclive aarth contact, DO NOT

defoni the oarih:grounding protec.

ticn by using an oxtension ashle, a.

power csble, or an aulotransformer

withiout a proteclive ground con

ductor, I'sllure lo ground the Instru. |

| mont prﬂ;srly san reauit In serlous:.

porsunsi injury, -
{eaumon]

 BEFORE SWITGHING ON THIS IN-
~ BTRUMENT, mpit-aviv it |s adapted
T the voltage of (e ac povigr
o source, You must corrastly a8t 'tho
85350A raarpnnd) voliagoe snlector

w00 powar source, Fellure 1o saf.the ac
| rowar‘[ppzut af the histrument for
..y the: ‘corract voltage level could
© ' oause damage to the instrumont -
whontls switchedon, .
! = ";];:" ,‘a; ' - "
vy e2-080) Select the Bine vollage and fase ns followsy:

1, IMcqsurc the ne Ilnc‘inlingc.

‘ 'Vullml ; Quast-Pask Adaptor
5 e 750 mA
ST easrio
20240 | . SoomA
o FAST BLO
g Y -

.1 Bwitchos o adapt tho 85650A 1o the .

120 VOLTS SEYTING

T B R TR

20VOLTBBETTING

* ‘ LV A% ’\, L
i e
. 120
N— A0
' |'.'~3 ”i" ;,:"E H

SRR T L S AT

Maurl B5650A

2, Bee Flgure 2-1, Set rearpanel ne power level
switches to select line volinge (JOOV, 120V,
220V, 240V), closest 1o vollnge mensured i
step |, Line voltage must be within 5% or
~10% of voltnge seiting, I Hine voltnge Is
not within limits, an nutotransformer rust be
connecled  between ac source and HP
B5650A, Tuble 2-2 shows the styles of plugs
avallable on nc pawer cnbles supplied with
HP [nstruments,

3, Muoke sure correct fuse I8 Insinlled In fuse
holder, Required fuse rating depends oy ne
line vollage, nnd Is indiented next to fuse
holder und §n following table, Part numbers
for replacement Muses nre loented In Section
VI, Beplacenble Parts,

218, HPIB Addreus Selactlon

Iu »ll"“

i [

297, The HP-IB nddress for the HP BSGSOA Js

preset at the fnctory for address 17, {This dechinnl

value corresponds to # tnlk nddress of Q ynd .
listen address of 1)) The HP-ID addres:, Inﬁpl L
T

(Figure '2-2) Is u convenient way to noy. i)
Flgure 2-3 shows the. HP-IB nddreas switeh jn its
presel position, 'The addresses listed In Table 241
can Le selected by setting the fve gegments of the
HP-IN address switch, lacated on'the rear panel,
to sorreapond Lo the five-bit binary equivalent of
the desived device address, If the HP-U3 isetsings
are changed while the Insteument s oy, ae power

mpst be vemoved, then reapplied to uctivate new

seLtings,

o 2-18,  HP-IP nddress Jabels may be abtnined by

ordering HP Part Number 7120-6453, These labals
allov ensy reference to the HP-13 nddress of ench
SyRirm epmponent, . o

L]

TREE !

‘—Il"'IML - ”'m
ot R

Flgure 2.1, AC Voljogs Selegtor Switeh Posit fons
Il':l'h'z"z “:“ pire g

,J" ] ".! . .
i R B o
i ,

o |

SIS g 71 R

i 1) I, ".I !‘
Figure 2:2, 1P}, Address Label
o R l‘j!‘;-.

N R G U R Ty e
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i »
L X ADDREBS
| 1
g Al w20 w
g A2m2) w2
! A3m2} w4
Adm 2} i
 AB= 2 =10
0 W FAGCTORY PRESET ADDNESS
| L 1740 = 10001,
‘ fo ‘Il ' |
: ; f '
- ’ Figure 2-3, HPJR Address Swireh
Table 21, Cross Reference Between Decimal and Binary Address Codes
DEVICE ADDRESS 6T BINARY TALK LISTEN
DECIMAL VALUE EQUIVALENT ADDRESS ADDREGS
0o 00000 @ 5P
0l 00001 A !
o 02 00010 B "
A 03. 0001) c #
‘ 04 00)00 )] )
’ 0s 00:0) I %
06 00110 F, &
07, 00)1) G ’
08 ' 03000 I} (
09 0100) I )
10 0J0jo ) ’
} I nlal) R ¥
i 12, 01100 L ,
! 13 01101 M -
| 14 01110 N ,
i 15 01}11 0 /
ot : 16 10000 P )
! 17 1000) Q )
! I8 10010 R 2
Lo 19 10011 5 3
3 20 10100 T 4
by | 2 1010} U 5
" ' 2 10}10 v 6
; 23 10331 W 7
AR SR C T TR 1000 X B
f 5 25 1100l Y 9
| ) 26 11010 / '
T D R 1101) | '
| (4. e a8 11100 | \ <
A L » 1110) ] =
S b0 111 -~ >
! | il Il:i oy
! *'. I 2.3

e,
H R
! '-fl!,.‘
¢ ' J Lot
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Installntion Model B5650A
Table 2-2, AC Power Cables and Plugs
I
HP Pant 0 Langth Cauntry
Plug Type Numbar | D Plug Dascrlption em (inches) Bolor of U
a8ov 8120:035) | O | Stralght *BS)I63A 229(90) | Mint Gray | United Kingdom, s
8120700 | 6 | 90" 229 (90) | Mint Gray | Cyprus, Nigerin, k=-
Rhodesls, o
Singnpore, South E’:
. Afrlca, Indla r
=
2050V BI203169 | O | Stralght NZSSI9B/ASCII2 | 201 (79) | Gray Australls, —
81200696 | 4 | 90° 221 (87) | Gy New Zealand =
‘ =
L
280V BI20:1689 | 7 Sirnlghl 'CL[‘?-YII 201(79) | MintGray | Esst and West o
8)20.1692 |- 2 | 90° ‘ " 201 (79) | MintGray | REurope, Saudf —
x Arabia, Egypt, -
[@ South Afslca, -
India, (unpols -
- arlzed In many e
; . nallons) -
128V 81201348 | 5 | Strslght »NEMAs.‘-{sp 203(80) | Dlock United Stater, —
81201398 | 5 | 90° 203(80) | RBlack Canada, Japan [
BI20:4754 | 7 | Straight "NEMAS.I6P 91 (36) | Dlack (300V or 200V), B
81201378 | 1 | Stralght *NEMAS) P 203(80) | Jade Gray | Mexico, Phllips =
81204521 | 6 | 90° 203 (80) | JadeGray | pines, Talwan =
' 8120.0676 | 2 | Stralght *NEMAS. lSl" ' 91 (36) | Jude Gray —
280V B1202104 | 3 | Strsight *SEVIOLN 201 (79) | Gray Switaerknd -
195924507 2
Type 12
81201957 | 2 | Stalght *DHCK 107 201 (19) | Gray Denmark =
3120-2956 3] 90° 201 (79) | Gny
4
! i | “‘._ Iﬁ
*Part numbeg shown lor plug Is Industry Identifier for plug only, Number :\lmwn for cable iz HP Part Number for . =
' complete cable Including plug, " ‘
i = Tarth Gmund; L= LipagN= Nculul \
B |
) I '; | i‘ y !.
' ;.,; . ¥y --1|. : \ I'I Jljsj '.,‘ ‘ Il,,ili. . ” | - I , " l\l - | , .I“ ‘ . —
RN U RV 0 TGS (7] (Lo L R T O I I L I BN TR N




i
A

TR TN AP

i

Mode] 85650A

218, Bench Use

2-20, For ense of operation, position the HP
85650A Quasi-Peak Adapter on top of the spee-
trum analyzer, To logk the HP B85650A and the
spactrum analyzer together, parform the following
steps:

1, Remove front frame top trim from the
spectrum analyzer (sce Figure 2-4),

CAUTION

Whan attanhing the fock links, use
of screws other than those provided
mighl cauee damage to the Insiru-
ment, resulting In costly repalr,
Thaese screws are 6-32 thread and
0,188 Inch long. If replecerient of
. these sajlews |8 necessary, be sure
replacoptent does rot exceed
spauified length, L

2, Fosten four lock links, supplied with
instrument, to HP 85662A front frame, Use
cight 6-32 pozidriv screws provided (there are
elght threaded holes in front frame), Open
end of each Jock link must extend toward
front of HP B5662A as shown In Figure 2-4,

. | [ [ ol N
| I | I| |’ [ T T O I T O Y 1 iz v
I N1 ) e o 1 0 0@ 1 Gn o E f o wE

Installation

3. Interchange two top rear lock feet on HP
B3650A with two top rear feet of HP B5662A
(Figure 2-5), Remove four plastic feet from
bottom cover of HP 85650A,

4, Set HP 85650A on top of spectrum onalyzer
with frant edge of HP 85650A overhanging
front edge of spectrum analyzer by approx-
Imately 0,5 inch (1,3 em),

|
5, Slide HP B5650A back until its front edge Is
even with front edge of the spastrum
analyzer, Fronts of both instruments should
now be locked together, Make sure they are
securely Jocked by carefully lifting front of
HP B5650A,

6. Tighten thumb screws on rear lock feet of HP
B5650A into rear lock feet of spectrum
analyzer, ‘

2-21, Front Handles

2-22, Instruments are shipped with n Front Han-
dle Kit which supplies necessary hardware, with fn-
stallation Instructions, for mounting front handles
on the fnstrument, Installation fnstructions are
also given In Figure 2-6,

| FRONT FRAME TOP TRIM !

(Remove In step 1,)
‘LOCK LINK
HP 1600067
{4 PLACES)

Figure 24, Instal{ar!on of Lock L.ﬁnks on Spectnim Analyzer
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Installation Model B5650A 1
REAR PANEL IGNT REAR
AT, > Eg%lgﬂrﬁggr
THUMB
SOREW .
/\ ' [
AN PANEL OF 0 spscrnumnnmzsn
A TRUM ANALYZER' . ‘r""E R UNIT
(UP nu T
| ]

Figure 2-5, Installation of Lock Feet

1. REMOVE SIDE TRIM STRIPS o

2, ATTACH FRONT RANDLE AssemBLY € wiTh
Two 832 x 38 scnews @) Pen SIDE,

3. PRESS FRONT HANDLETRIN @ 1N PLAGE,

thbre 2-6, Installation of Front Handles
2-6




Modsl B5650A

2:23, Rack Mounting (Optlons 008 and 813)

224, Instruments with Option 908 are ship-
ped with o Rack Flange Kit, which supplics
necessary hardware, with Installation instruc-
tions, for mounting the [nstrument on a rack
whose spacing Is 482,6 mm (19 inches), In-
stallation instructions are also glven In Figure
2.7, Refer to Table 2-3 for HP part numbers,

2-25,  Instruments with Option 913 are shipped
with o Rack Flange and Front Handle Kit, which
supplies necessary hardware, with installation in-
structions, to add front handles and to mount the
instrument on a rack, whose spacing i5 482,6 mm
(19 inches), Installation instructions are also glven
In Figure 2-8, Refer to Table 2-3 for HP part
nimbers,

2.28. Cable Connectlons
2:27, Interconnect Csbles, Four conxinl

cables with BNC connéctors are required for inter-
connecting the spectrum onalyzer and the quasi-

Installation

Ecnk adapter, See Figure 2-9, These cables should
e connecied ns indicated In the following table,

Quati-Prak Adapter .Sputmm Anslyzor
21,4 MHz INP (J3) IF OQUT
21,4 MUz QUT (04) IF INP
QUASLPEAK DETECTOR INIP(J5)  VIDEOQUT
QUASIPEAK DETECTOR QUT (J6)  VIDEQ INP

2-28, IF necessary connectors are not present on
the specirum analyzer, n modification to the
analyzer Is required to allow use of the quasl-penk
adapter, This modification s described In the
paragroph entitled 'Modification ta Spectrum
Analyzer for Use of Quasi-Peak Adapter,’

2:20, Auxillary Switches Conlrol, The aux-
flifary switches of the HP B5650A can be used In
conjunction whh an external power supply to con-
trol remote RF conxlal switches, (See l!‘ igure 2-10,)

3. nemove Feer @)

1, REMOVESIDE TRIMSTRIPS )
2, ATTACH RACK MOUNT FLANGE

€@ wirnTwosazx ysschews € persioe,
BEFORE RACK MOUNTING,

~ f

Figure 2-7, Installation of Rac’kMo:uang Hardware without Front Handles
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Installation |

These RF conxinl switches can then be used to per-
mit auxlliery devices such as preamplifiers, at-
tenuators, filters, and antennas to be switched In
and out of the measurement system, The auxilinry
switch should have a maximum resistive load of
5A per relay ot ejther 28 YDC or 115 VAC, Aux-
iliary switch functions snd connections are
described In Section I of this Operation and Ser-
vice Manual,

2:30, Mating Connectors. The mating con-
nector for Auxiliary Switches connector A6A1J2

TR L AR (N T AV (1 ARV TORC o

Madel B5650A

¢an be ordered from any Hewlett-Packard office
as HP Part Number 12510084, This 57 series, 36-
pin, Micro-Ribbon connector Is also avallable
from Amphenol Sales Dlvision of DBunker-
amo and from TRW Elek Components, Cinch
Division,

2:31. Powar Cables, In accordance with in-
ternational safety standards, this instrument |s
equipped with n three-wire ne power cable, When
connected 1o an appropriate power line outlet, this
cable grounds the Instrument cabinet, Table 2-2

Table 2-3, Rack-Mount Kits for HP 856504

i ~ Doscription (1 HP Part Numhor | - Quantity
— f—— '
: OPTION 908 ,
Rack-Mount Flange : 4 5020-8934 2
Muchine Screw, Pan Head, 8-32 x 0,375 inch 7 25100193 4
- OPTIONS13
Rack:-Mount Flange ' I 5 50208935 2
Machine Screw, Pan Head, 8:32 x 0,625 inch 8 25100194 4

1, ReMovESIDE TRIMSTRIPS )

832 x §/8 SCREWS
3. REMOVE FEET

PER SIDE,

2, ATTACH RACK MOUNT FLANGE @) AND FRONT HANDLE Asae’  ** @) wiTH Two

BEFORE RACK MOUNTING,

//o

. 28

|

Figure 2-8, Installation of Rack-Mounting Hardware with Front Handles Supplied

r

{3

T TR
N

I

Tl
\

TR TIHENIR |

N i

M

{

f:§|

Iij‘n.

1




N

Model 85650A

shows the styles of plugs nvallable on ue power
cables supplied with BP Instruments, The numbers
for the plugs are part numbers for complete nc
power nables, - |

1 WARNING I

It this Instrument Is to be energizad
through an autotransformer, niake
sure the common terminal of the
autotransformer Is conrivcted to the
protedtive earth conlact of the
power source outlet socket,

SHIPMENT
2:33, Packaging

2:34, Original Packaging. Containers and
materials identica) to those used In factory packog-

2'32-

jng are available through Hewlett-Packard offices,

Installntion

Figura 2-11 illustrates the proper method of
packuging the Instrument for shipment using fac-
lory packaging materlals,

2-35, If the instrument s being returned to
Hewlett-Packasd for servicing, attach n tag lo
the carton indieating type of service required,
return nddress, model number, and full serin}
number, A supply of tags is provided at the
end ‘of this section, Also, mark the container
FRAGILE to nssure careful hundling, In any
correspondence, refer to the instrument by
model number and ful} serjal number,

236, Oihor Packaging. The following genern}
instructions should be used for repackaging with
commerclally nvallable materjnls;

1, Wrap the Instrument In leavy poper or
plostic, If shipping to o Hewlett-Packard of-

d)

214 MHzIF a QUABI-PEAK DETECTOR

iy Py
INP OUT N0 ouT

A5

‘Wat

Figure 2-9, HP 856504 Cable Connections
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N Mo;lcl B5650A

. sectlon,

2, Pluce the instrument In n container with B 1o

' flee or gervice center, nttnch a tay indlcating
lype of service required, raturn nddress,
model number, and full serial number, A sup-
ply of these togs s provided at the end of this

- for n sifIpping container,

3, Seal the ahipping contniner securely,

10 em (3 to 4 Inches) of shock-absorbing

materfal nround nll sides to provide firm
cushloning and prevent movament inslde the

pasure careful handiing,

A R T ———

Inatalintlo,)

éunlﬁlucr. Protect front panels witly card-
board, A double-wnl) corrugnted carton of
125 ky 1275 Jb,) bursting streagth is sufficlent

4, Mark the shipping contniner FRAGILE 1o

, , _;Itnm _ "Qty HP Part Number co ' Daseription

Sy @ |2 02202807 6 | END,PAD, POLYUEETHANE FOAM

P 0 ) 92202808 7 INNER CARTON, CORRUGATED PAD

‘,,"(; A N 92112752 | | OUTERCARTON, COMRUGATED, DOUBLE WALL

‘ o 1 "

ey - Figure 2-11, Factory Packaging .
L 2-11/2-12
S ' ~
wat I
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‘Model 856504 | BRI i Joob M Opentlon
. © . . . | T : ' , ? | coa l‘I : ..;'. F ot ,
_ - o SECTION !I# ot
5 ¥ S OPEMTION EE
‘i\“( ’1 :‘l ) } ',\'\"‘ ' S . ‘ ‘ P‘i BRI Ht i
‘ b 4l l‘ . ",' J - p! : S LR
l~€i‘i.‘ ‘INTRQDUCTION s .\ | —;‘n;,. T ,' b T :
SR 3 Ve o LU
'l‘lusmnnunl scction contnlns lnformailon rmnrdlng both mepunl and rcmotc opcru!lon df the HP' 05650A, ¢
The Informltuoninthls section is divided into [cursubsccuonensfollbws. S ‘
: . ‘ ) ;I .
' OPERA’I‘ING THE HP 8§5650A. Dctnilcd ‘unclionnl descriptlon of eanh fmnt-puncl Lonhol whh cor» -
rcspondir.g HP-IBwogramming codc. Y | S C

l

ME»}SURE‘MENT PROCEDURES. : Dctnilcd pruccdurcs for performing both conductpd anyd adinted'
emisslqns monsurcmcnts. SRS
- ; SANNE y ti,

MEASUREMENT CONSIDERATIONS ‘AS RRLA’I‘ED TO SPE(.TRUM ANALYZER OPERA- -
TION, Items to be considered when using lhrxHP BJGSOA/BSfJGA or. HP 85650A/8568A nacasurcmcnt '-
sysiem forEMl mcasuremcms. e ey ENRE Py
| 4 ¥ TS : o ’ cL
HP-IB REMOTE OPERATION !Dctnilcd operntion lnstru\.tions for usinglllc HPHSGSOA wlthmcmote .
"controllcr via the HP-IB, I o A e o '

) ) ;, ) i"il‘, Y o |gl N i:’.} Hh
Additlonnl information. conccrnhl thc use oi‘ the qunsl-peuk adap!cr/sptcm.m nrnlyz.‘cr system Lan b&
found in Jroduct Note B5650A-1 ?HP Part, Number 5952- 9"64) avallablz from any Hc}vl'ttrl’ackard of+
fice, In nddlllonto the fourtoplcs listcduhove. Product Notc 8’\‘650Alfcovers the followlng:bp[cs. ’

G 'Hf"" “J, ." o M\| ||ll : NS N
. Introductlon to the quasi-piuk mcnrurcmcntof clcdromugncub lntcrl’ercnce BN ! PR
. ¢ \Potential systera limitations '~ ) BT Y LA
® ‘Measurement system confignrations © -~ o 1"1{ oo
-aChnrnctérls:icsofihequasirpaakrcccivcr] AT e "\‘?;_.. Che
. Mcnsun,mer.tcansiderat‘ons us l‘*cyrcnhtcto potc?tl,al syftcm limitm‘bhs | N e o
| : S L T TR AT SRR |
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33, GelllngStarted SR - ;]-"’ T L LN 1 w
B P T ] \'f l S ! T

'I‘o rorm a compuctc mcasurhg bystcm, the HP 85650}\‘ Qudsl-Pcak Adnplc- must'be intcrcon nr'tcd w[th
cither an HP 8568A Option 650 RF Spectrurd Anulyzer or an HP B566A Option 650 Microwave Spc;tnlm
Analyzer, Refer.toSection I for instructions on interconnection, medificatibn uf annly:cl to inrorpor'}te
Option 650, and also t‘or informntion on power rcquircmcms and‘HP IB addrcss scleu\un.
. . N i i ‘} ,H ) LT

3:4, Detullad Opamllon T L \, | TR I a ', “o " ‘J’ oy

. IR L
This sectlon dcscribes the function selcclcd by cach of the frcut-pancl controls. Each of thqse* funcrlmgs ColE
cept LINE and AUDIO VOLUME, Is also controllable via the HP.IB (Hewlett-Packdrd Interfde Bus)i '
The,applicable programming coce for each function is given in parcnthcscs following the .nanual conttol i
name, Referto HP-IB Remote Operatlo in this section for further information conccnling the usr: Of lhe '
HP-IB for instrum..m programming using a remote cont-ollcr. R
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1

.« for use, The quasi-penk detector'can be used in this and only this function,

| 'Erequonny Band

. [
\ !

Mode) B5650A | | Operation

Instrument Functions that can be selected:

'NOliMAl: K5 [P (NM). Allaws use of the quusi-penk adapter bandwidihs and quasi-peak detector with
~ Ao spectram nnalyzer, | :

BYPAES " (O mp), Allows use of {the spectrum unalyzer unnffected by the quash-penk sdapter by
: bypassing both the bund?vldth fliters and quasl-penk detector, |

- Ab lllt\!m!unllng indieator nccomput.yl,m lilc BYPASS pushbutton Indicates current Instrument function
selection, ' ) ‘) i :

Nornﬁal. Whh NORMAL (NND function selected, one of three quasi-peak adapter bandwidths s selected

ot ‘ )
Bypags, The BYPASS function is used o bypass or eliminate the quasi-penk adapter from the measure-
-ment systém, This allows the spectrum analyzer to be used in a conventional manner unaffected by the ad-
dition of the quasl-peak adapter, If previously nctivated, both the bandwidth filter and quesi-peak detector
remuin activated even lhougl? they are bypassed (not In the measurement system),

e [(B2E) B2 e ] Fh A
T TE O E {1 'J

FREQUENCY BAND &

Q. 0 O

=) (FR1) Frequency Band [ (CISPR Bend A), Selects 200 Hz quasi-peak ndapter
bandwidth; usually used in 10-150 kHz frequency range for EMI testing,

(FR2) Frequency Band 2 (CISPR Band B). Selects 9 kHz quasi-peak adapter
bandwidth; usually used in 150 kHz-30 MHz frequency range for EMI testing,

=) (FR3) Frequency Band 3 (CISPR Band C/D), Selects 120 kHz quasi-peak adapter
~ bandwidth; usually used in 30 MHz-1 GHz frequency range for EMI testing.

An flluminatjng indicator accompanying each FREQUENCY BAND pushbutton Indicates current quasi-
~ peak adapter bandwidth selection, '
3-3




e e |
Operation | Model B5650A
For broh'cr‘ qn‘crdnon;mc spectrum annlyzer resolution bandwidth must be selected to be approximately 10
times the qunsl-peak adnpter bandwidth, The proper bandwidth to be used for ench Frequency Band Is in-
dicated fit the 1able on the front panel of the quasl-peak ndapter llustrated below, Spectrum snelyzer videa
bn‘ndwlcl_tlf:slmuld be selected 1o be equal to spectrum analyzer resolution bandwideh,

I

(" FREQ BAND SA RES BW "QPABW )
10~160 kHz . 3 kHz | 200 Hz
,15—30 MHz 100 kHz : g kHz
\ 03—1 GHz 1 MHz 120 kHz ~ J
Quasi-Peak Detactor 3

‘ ; Fnhulrlan DETICYOR q
Q
T~

= POVT DRTRETION GAMN =

Q
(=)o

QUASI-PEAK DETECTOR

@ (Q0) Routessignal around quasi-peak detector,

(Q1) Routes signal through quasi-peak detector,
POST DETECTION GAIN

(A0) Turns post-detection amplifier off to provide gain of 1,

(=] (A1) Turns post-detection amplifier on to provide gain of 10 (20 dB),
Quasl-Peak Detactor. The quasi-peak detector can be turned on or off Independent of the quasi-peak
adapter bandwidth filters as selected by the FREQUENCY BAND pushbuttons, This peak detector pro-
vides the charging, discharging, and display time constants required for quasi-peak EMI measurements,
The quasi-peak detectnr Is bypassed (even if enabled) when BYPASS |5 selected,
Post Detection Galn. The post-detection amplifier provides 20 dB galn for use with Jow level signals.

Stnce this amplifier is located in the same signal paih as the peak detector, the QUASI-PEAK DETECTOR
(Q1) function must be selected to use this amplifier, :

34




Model BJ650A Operntion

Audlo Control and Speaker -

AR EEE
-0 [N [9)C

The quasi-peak adapter Is provided wich an internal spenker to ald In the identification of signals under in-
vestigation, A volume control with OFF position Is provided for convenlence,

\
A rear-panc) external audio connector i also provided to allow the use of an external spenker or headset,
The Internal speaker Is disabled when the external connection [s used,

- Auxlllary Switches

AUXILIARY BWITCHER
RN AUX ' Ry S w

The quasi-peak adapler contains nine switchable relays connected to a rear panel connector, Each switch

~ conneets one of two paths and ean be controlled from efther the front panel or remotely via the HP.1B,

Six of the rclnys are configured in a MULTIPLEX fashion such that all but one is in a default position and
the aiternate path is selected by one and only one relay at a time,

The ouer three relays provide three dual-channel configurations, One of two paths for each of the three

channels (A, B, or C) can be sclected, Each channel can be selected Independently of the others, -

3-5
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Operation ‘ Madel 85650A

These relays can be used to switch system nccessories such ns attenuators, preamplifiers, and filters in and
out of the measurement system using externally connected RF conxial switches In conjunstion with a DC
power supply,

MULTIPLEX | Channel A Channel B Channel C

) Mx1) (SA1) E(sm) (] e
") (SB2) (5C2)

[+ ] (Mx2) (SA2)
) (MX3)
] (MX4)
[» ] (MX5)

[+ ] (MX6)

Status

(] Transfers control of the instrument from the HP-IB 1o the front panel, Front-panel controls are
operative only in this mode,

Status indicators REM, LSN, TLK, ind SRQ indicate the status of the HP 85650A as related to the HF-
IB: :

O REM  Remote, Instrument is under control of the HP-1B,

O LSN  Listen Mode, Instrument accepts commands from the HP-IB,
O TLK  Talk Mod?. Instrument transmits data to the I-iP-lB.

’O SRQ SErvlcc Request, Inslrﬁment réques{s service,

Detailed information concerning, use of the HP 85650A with the HP-1B |5 located in the HP-IB Remote
Operation portion of this section; . '
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Model B5650A

1
|

Service

@ STATUS Indicators, Four LEDs Indicate stalus of
Inctrumen! operallon, These Indicalors are;

1

LCL key selects local operation (actlvates
front-pancl keyboard) when pressed. Refer to
Appendix E for additional information,

Speaker. Produces sudlo output of video deected

0 Frequency/Bondwidih Téiblu. Indicates  SA

(Specirum  Analyzer) and QPA (QuashPenk
~ Adapier) bandwidihs for wih of the avallable fre-

0 FUSE F1, Main ac line fuse, Fuse requirements

far dilferent line voltages are marked on panel,

|

@

I3

standard |EEE Sld.4BB»fB‘]h'DlglmlImc'rfacc. '
for progran-mable Instrumentation’, Refer to

Appendix E for detalled information con-

QUASI-PEAK DETECTOR QUT connector

J6, BNC conneclor provides connecilon of

VIDEQ otiput of QPA to spacirum analyzer.

N

@ REM — When It, Indicetes remale " quency bands, cerning use of the B5650A with the HP-IB,
_operallon, _ | . e % y
| ‘ 4) AUDIO contral, Comblination swiich and pal ) 21.4 MHz IF INP connecior 13, BNC ¢.nrzc | DS630A QUASIPEAK ADAPTER \ ' " : '
@ SN — When Iit, indicales llsten mode of - liomeler provides on/oif snd valume conirol for tar provides connzction 01'21,4 MHz IF oulput of HIWLRTTPACKAND (RSO FRUGUINCY RAND  SSUSERY (LG AEAK DEVECTOH Y AVKILIARY SUITCILS S
operalion, ‘ sudlo ouiput, specirum analyzer to QPA, :: e ' ] : § =
© TLK — When I, Indicates talk made of @ INSTR FUNGTION selection keys, Thesekeys @ 21,4 MHz IF OUT conneclor J4, BNC connec: Oum =) e S
operation, are used fo select quasl-peak capabilily or fo tor pravides connecilon of 21,4 MHz I ouiput of Onr b -
bypess the Quast-Peok Adepler, Bypass mode Is - QPA lo rpecirum analyzer, O »o g AUCIE INSTR FURCTION iy
O SRQ - IE‘Jhenb Iit, indicates o service “Indicled by ' =D accompanying ke, @ : " ' = voLuue ML urelm
request hos ‘been Inkloled by the = | | QUASI-PEAK DETECTOR INP connector m femw T o) | () | | "
insirument, @ INSTR PRESET key, When pressed, Ihis key J5 - BNC conneclor provides connection of el B Hreset o o
’z_ers ench of the instrument funclions lo 2 pre- VIDEO outpul of spectrum analyzer 1o QPA, FrRYTTI ST V20 M \ \ J
clermined slale, !

LY

VA

21,4 MHz IF signal, @ LINEV connecior, Maln a;: lIne lnput conneclor. @) AUXILIARY SWITCHES conneclor J2, Pro-

€ FREQUENCY BAND seleclion keys, Three
keys provide frequency band selecllon of Quasl-
Peak Adapter, Frequency band selecled deter-
mines QPA (Quasi-Peak Adapler) bandwlidih.
Each key is provided with an LED Indlcator which
is lit when key Is pressed fo Indicale current fre-
quency band seleclion,

@ QUASI-PEAK DETECTOR selection keys.

LEDs to Indicate aclive mode.

€ AUXILIARY SWITCHES conirol keys. These
twelve keys are used lo'seélect relay contact
closure for reinole switches for each of the lhree

capabllity, LEDs are provided fo Indicate current
selection, ' *

)

b

line power lo the Instrument,
7

frequency bands and 1o provide mulliplex

0 LINE switch. Used to turn on and olf the main ac

Input vallage, frequency, and power consumplien
are labeled on panel, Use proper ac line carr os
provided wiln Instrument, When connecter, with
the proper line cord, Ihis conneclor rrovides
necessary safely eanh ground, Do nat disable this
grounding protection by use of adapl.rs or exlen-
slon cords not equipped wilh a grounding
condudior, : |

@ SELECTOR (Volts) swiickes S1 and 52. Two

ADDRESS swilch, Five-segment switch used lo

select the HP-)8 address lo be used by lhe

85650A, whsn under remole control, Reler jo-

Appendix A, for additional informatlon concerning
HP-IB ad Jress selection,

@ HP-3 connectar J1, HP-IB (Hewlett-Packerd In-

ter/ace Bus) connector, Provides remote pro-
rramming capabiljity via HP-IB, Conneclor and

bus configuralion conform lo Instrument Interace

vides conneclion lo Inlernal relay circulis for
selection of external swiiches from ellher front-
panel keyboard or HP-IB.

EXT AUDIO connector J7, Phario lack provides
aulpu’ of audlo signal for use by external speaker
or headset, Internal speaker Is disconnected when
externa) audlo conneclor Is used,

'[,

~LINEV 5% ~10%

i
WARNING

FORFROTECTION FROM FIRE,
NEFLACE ONLY W TH B8OV FUSE
OF ECIFIED CURRKKT AATING.

LUV

AUXILIARY SWITCHES

FH

These four keys are used to furn peak deteclor on swilches provide adaplabllly of Instrument to dif- ‘ N e ASOREES
or off and slso to select signal galn at oulput of ferent ac line vollages. i hese line vollages, and | tean\evs e e | ) =
deteclor. ON and K10 keys are accompanied by switch selfings for each,, are labeled on panel, i BELECTOR (VOLTS) | . ™

| " . CYCLEPOWER TORELOAD gy ayy, 1o, 14, 8NY ALY, FPO, DCY, DTRLCB, K1

WARNING

TOPALVENT ELECTRICAL BHOCK,
PAONOT REMOVE COVERE. MO USIR
BERVICEABLE PARTE INGIDE, REFER
SEAYICING TV DUALIFIRD LIRVICE
FEINBONNEL,

_

s -

Figure 3-1. Explanation of Instrument Controls, Indicators, and Connectors
' 3-7/3-8
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36, MEASUREMENTPROCEDURES ; S L

3 e. Fundamen’al, Connldornllonc In Openiiing the HP BBGBOA z ! | :
R |
Thcrc are three important points to keep fn mind whcn opcrnring tlac Hl’ 85650A Quasi- Pcnk Adapter,
! i
First, it should be remembered that proper. rcsolutlon nnd vldco bnndwidths must be selected on the spec-
trum analyzer for o given frequency band selected on thc quasj- pcnk adapter, This Is shown In the table
below, _ . ,

Quosi-Pask Adapter | Spectrum Analmr Spactrum Analyxer

. Frequancy Bend | Resolution Bandwidth Video Dandwidth
' . 10-150 kHz IkHz 3k
1530 MHz 100 kHz 100 kHz
1031 GHz 1 MHz 1 MHz

The second importunt point is that the sweep time must be selected to be long enough to glve accurate -
readings, The sweep time nssigned automatically by the spectrum analyzer when it Is In its coupled mode
will not be Jong enough to give calibrated readings, For detalls regarding the allownble sweep thmes, see
Mensurement Considerations in this section,

The third important point Is that, before the quast-penk detector is turned op, the reference level should be
adjusted so that the largest abserved signal is near to, but not above, the top graticule of the CRT, Do not
adjust the reference level with the quasi- pcnk detector on; [t mey cause the IF stngc of the spectrum
analyzer to overload,

37, Baslc Procedures In Meking Conducted and Radlated Emission Measurements

One of the blé advantages of using a spectrum “analyzer for making EMI measurements Is its quick-
look/full-span capabilit;, This capability, ollows problem areas to be quickly spottcd then zoomed in on
for further analysis, .

CAUTION

!

tis pbaclble to damage the altenuctorc of lhe HP 8566A cr HP 8568A

Spectrum Analyzer when switching hetween lines on a Lins Impedance

Stablilztion Neiwork (LISN) while making conducted emisslon

measurements. To prevent this, a high pase fliter and a limlter should be

- placed between the LISN and the spectrum analyzer. nelalla can be
- found In Product Notc BBBSOA 1. : ,

1
1

NOTE !

To ensure measurement accuracy, be certaln the cpeclrum analy:cr Is
- ot cvcﬂoaded Detalls can be found ln Product Note 86650A-1 |

; ‘ ' . ) : ; )
| -J] - ‘ te 1




Operatinn o | Model 856504

The flrat ‘step In making n conducted emliaslon measurement is to use penk detection! to locate pro-

blem aveas, If the abserved emissions exceed the regulatory limits at some frequencies, then these frequen- 0
cles are xoomed fn on for further analysls, After the reference level Is ndjusted and the span and sweep time

set?, the quasl-peak dclcctor 13 Iurncd on, If the mensured nmplitude is below the limit, then lhc BUT
pnsncs the test, : |

The procedure used to make radiated emlaalon moasuremeonte depends upon the hature of the test site,
If racnsurements are made fn o semi-anechole enclosure or at n remote open site where nmblent signals are
below the composite limits, then a quick-look/full-span procedure similar to the procedure used to make
conducted measurements con be used, If, on the other hand, measurements are made at an open site where
nupterops amblent signals are above the composite limits, then one of two possible procedures is required,

' One possible prdccdur; I5 to make preliminary measurements in & shielded enclosure where ambient signals
are not present, Frequencies at which-emissions are noted are then rechecked at an open site, (For CISPR
measurements, o shiclded cnclosue can be used to Jocate smissions, but not to measure emission

- amplitudes,) .

' The second possible measurement procchrc Is to select a relatively parrow measurement span (&8, 1
" MH2) then to-tune the center frequency, keeping track of emissions as they are observed, The relatively i
narrow span §s reqbired n order to distinguish between ambient signals and signals from the EUT,

- At open sites, amblent signals must be distingulshed from signals emitted by the BUT, This can be done In
. four ways, First, a list of amblesst signals that are always or almost always present in o given environment
can be compiled, This allows some signals to be recognized as amblents based solely on the frequency of
observation, Second, the sounds pioduced by emissions from a particular EUT may be unique and
rccogniznblc. Slmllnrly, based on sound alone, ambjent signals can often be identified, For this reason.'a a
speaker k15 been provided in the HP B3650A Quasi-Peak Adapter, The appearance of signals provides a
third clue os to their origin, Ambient signals often have characteristic appearnances, as do emissions from
many devices being tested, This Is fliustrated in Figure 3-2, The fourth and conclusive way to distingulsh

_ 'between amblent and emitted signals is to turn off the EUT, If the signal disappears, It is emitted by the
EUT.

An additional. complicntion in making radiated emission measurements is that some regulatory test pro-
- cedures require that the EUT be rotated azimuthally or that the antenna be ralsed and lowered to find the
" positions which yleld the maximuin emission levels (as displayed on the spectrum analyzer), This can be
time consuming if these rotations and elevations must be made for emissions at a large number of frequen-

. 1
b

. VThe suggested setllnﬁs for the HP B5650A oret

..'NsTnl[::UNcrIONDO’OPDDIDO‘IOODDDhil?ﬁtil.bib'b)b.bbbtb NORMAL
FREQUENCYBAND'»»boribtbbr'»bbttp;rbpuanotn»»p.p.p .IS-JOMHZ
QUAS['I’!:AKD[:TEC‘TORDllbt’bililbl\tb"i.l‘lit’bl?bbobri.bbb OFF

Comsponding uuingn for the HP B566A or B568A are:

RESBW ibob.o'bblD}Ob)!|Di§biﬁhiib!bDbbb.bbbibbbibbb" wUkHz

J VIDEOBW‘).i.DP'D.'P!.POO"P.D’DDP.DII’!lbl.l}"’."’ IOOkliz

STARTFREQ s+ 44 suvvsrsnsssvsss, 0Hzorlower frequency of reguintory mit

: (450 kH2 for the FCC, 150 kliz for VDE)

H STOP'-REQPD.'bblb'lbl'lbbll.t'!’?".i!‘IDIDD'DDD..PD;D JOMliz
A’ITI:N..’DDDbPF'P’"'.iP"‘DP"P'.ID.’.‘DD.DDbl)bbb’bb..lodn

/ : swEEPTIMEDOOO>ODPrOP'|-lnboto’blilbibobbbtpb.>l!ecIMl{zx'pnn
. - (For example, 3 seconds for n 30 MHz span)

i
For detalls regarding thc selection of sweep timc and span, refer to Measurement Considerations in this section,

3-10 > ; ‘ !
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cles, This Is unuvoidable ol dltes thut have numerous amblents, At sites with n small number of amblents,
however, the quick-Jook/full-Xpun cnpnbillly of the spectruy unnlyzer can greatly speed up measurements,

The effect

thosu omiss ons which exceed the composllc Himit line need. lo be lnvcstluulcd lurther. .

Figure 3-2, Radiated emissions from this EUT are clearly recognizable by thelr distinctive signatures,

| )
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n emissions due to rotating the EUT of ralsing the antennn can be Immediately observed, Oply

!

. As.with conducted emission measurements, radjated emission mcnsurcmcnts are ﬁrst made using peak
detection3, If the abserved emissions exceed the composite Himils at some frequencies, then those frequen-
c!cs are zoomed in on for further analysis, After the reference level is adjusted and the span and sweep Ume
set 2, the quasl-peak detec.:r is turned on, If the measured nmplitudc s lcks thas or equal to the composite
limit, the BUT passes, Other.'se the EUT falls,

3-8, Measurement Examplas

Exumplcs of measurement proccdurés for making conducted and radiated measurements are shown in
Figures 3-3 and 3-4, respectively,

\

3 Snggested settings for the HP B5650A aret

INSTRFUleoNiDPPI0Di"ﬁI.iiiiPDOIO*D)'DD‘.Ile..D"'b NORLIAL

rREQUENCYBAND’PDDUDF’DIDDDIP'DDO’IF’)DIODUI*)DODtl OOB#IGIIZ

QUAS[PEAKDLTE“OROpfb)pb)u LR N N RN N N OFF

Comspont‘ins seitings for the HP B566A or HD BS6BA arct

{

RnsnwDiiitiitlp-btbblbpo‘hbpl.b‘blo'tib0>tbbbrbihtsh- IMI[Z
VIDEOBW ’Dl‘l’?lllDlDl’bbtb.lb}bb”bb}btlbitbb!'ib)ibrt lMIIz
Frequency Setlings
Fullapan method
START FREQu o vssvuununnurssrrorsss, Lower frequency limit of antenna
STOPFREQ, . v v vnvnvnvrnsrrnrrorres Upperfrequency imit of antenna
Narrow-span method (for example, 1 Mllz)
CENTIIRI'REQULNCY....,...,......... Tuned between 30 and 1000 MMz
ATrI:N’b.hi‘PDPD’PP.PPQ”)!D’b"'lDD’}D’ODP?D'.‘.')DP}I.FOdB
SWEEPTIME, oo s s v i i snan s rsnsnrrnsarnsnns >25¢C,G”ZXEDII]1
(l‘or exemple, 40 milliscconds for a 200 MHz span)
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Conducted omissfony obsaved uslng paak defection to

tast o tomputing device, Tha fuquuncy band sslacted on
tha HP B6650A f. ,16=30 MKz end the instrument functlon
It sat to normal, The guasipesk detector is tumed off,
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Dlspley Iine represents 48 dbuV Hmit for FCC Class B
computing devices, Most signals are below tha limit line,
Since peak lavels will ciways ba at lesst as grest e quasi-
F“k fevals, thecs signals do not have to ba [nvestigated

unhlft

¢
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To canvonlently display the frequency spen conteinlng
thosa signals thet era shove the [limit, the following

procedurs s usad:

I, Preis MARKER NORMAL {turms on the merker),

2, Place the marker ot the left-nost point on the trace,

3, Pris MARKER A ftuns  delts  merker on),

4, Place tha second marker at o palnt on the trace thet js
Just bntow the display lina,

[ srm p_ls

}

l

ot 8 e L]

B M VW I e . e e

With tha locatlons of the two delta markers established In
the previous step, the fraquency range of interest Is dis.
piayed by dalng the following:

1, PressSMIFT,
2. Pmis MARNER A

The Impulsive natura of the Interferanca s now evident
from the spikes which sre speced at regular Intenais,
Incrassing the sweep time couses these spikes to move cloker

together,

Figure 3-3, Procedure for Making Conducted Emisston Measurements (1 of 2)
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Tho quatl-pesk detector is wmed on, A marker Indicates
that the quasi-peak level is 65,71 dBuV, Note that this is

scveral dB balow the Jwvel measured uslng pesk detection
{shown In the preceding photograph), {The nolsa flocr of
the sptétn:m unnlym Is 22 dBuv.)
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B'hnwn above Is » rediated amission from a cumputing device, Tha EUT fs turnad bsck on,
Although the antsnna used covers the 30-200 W Hz frequancy
rengs, the span salacted Is only 3 MHz, The remsan for this Do :
Is thet the nsesurement ls made In & matropoliten ares whare R T ‘ ',
:- amblent dgnels sre numerous, [F the full span ware yle.yed IR
st ona tims, it would be difficult to dls:lr{gu!zh betwesn ths L - .
amblant signals and the aignals amitted by the EUT, | d, ho M40 ypr avvms —
! . " o . B
‘Tho fraguancy band wlctad an the HP 8EGS0A s 03-1) B, ‘ o
GHz and the [nstrumant function Is set to normal, Tho quadi. '
peak datector is wmad off. r
' S
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} i i
I ! : -il.g,h :
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el ' ‘ I
o s ' ' Gince amblent signals as'lare 4y 73 dBuY are presapt at
‘ - this #hie, th: attenustion test |8 used to chack for overfoed
rmhhms {gain compression nf dixtartion), The spectrum ans.
n N " lyxer Is placed in fog muds, ) i
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- Whan the EUT Is turned off, the signal dissppears, indlesting 1 i |
(- that |t k& not en amblent signal, but & signel emitibd by the o _ J
) EUT. L Ty N | 1, ! ! !
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g ! . Figure 34, Procedure for Making Radlar’gd Emission Measuremchts'(1 of 3)
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I 10 dB of external attenuation [ pleced in front of the pre. This display s centersd shout the ‘argest part of the signsl
|  ampitivr, The trece, obtained by taking saversl sweeps in ang zero epan selected,
‘ "MAX HOLD, Is plnced inte Trave Dleplay B,
¢ Visuel Insnmlnn revesls that the uiffernce In dB butwesn
i the two traces iy ohout 10 dB for the left half of the display,
] ‘| This indicates that nalther galn compression por distortion
W is a problam, The diifarence in dB between the two traces
o] on, the right side of the displey Is l“ﬂhll‘ less than 30 4B,
' This coes not indicate gain tompression, however, hut only
o thet the tlgnals measurad sre close 1o the nolss,
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o Figure 34, Procedure for Making Radtated Emission Measurements (2 of 3)
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The quarl-pesk detactor is tumed on, The lnlln?l factor The quesl-pesk detector is turnad off and Tracs A Is placed
at this frequency for the antenna used Is 12,4 dB/m, Thus in MAX HOLD, Note that the paak laval Is shout 4 1/2
the electric field strangth of the radlated emission (nter- dB higher than the quasi-péak favel,
copted by the antenna Is 8,7 dBuV + 12.4 dB/m = 21,
dBuVim, This is 8,4 dB beJuw the FCC lim]t for Class A
computing devicas measured at 30 maters, (The effectiva

nolse floor with the pyumpllﬂcr sttschad s ~1 dBuV}

Figure 34, Procedure for Making Radlated Emission Measurements (3 of 3)
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MEASUREMENT CONSIDERATIONS AS RELATED TO SPECTRUM ANALYZER

Adjustments of the HP B566A and 8568A Spectrum Annlyzers and characterlstics of thelr particulor design
can affect the accuracy of the HP 85650A Quasi-Peak Adapter measurement, The purpose of this section js
to inform the user of these patential sources of error, thelr estimated magnitude, and how to minimize their
effect,

3-10. Dightizing and X10

When using the quasi-peak adapter, the spectrum analyzer Is In linear display mode, In this mode, a signal
at the top of the CRT has a digital value of 1000 display units. See Figure 3-5. A midscreen signal is 6 dB
down and has a value of 500 display units, The smallest display unit [s 1/1000 or 60 dB down, This Is
enough range to make quasi-penk measurements, but the resolution Is unacceptable, A graph of digltizing
resolution vs dB below top of CRT (Figure 3-5) shows that the step size becomes 1 dB or more 40 dB down
an the linear display, To overcome this error, a fixed X10 (20 dB) gain can be switched into the quasi-peak
detector signal path to ralse the signal amplitude above this unacceptable digitizing range, Thus, the digitlz-
ing error of a signal quasi-peak detected to be 45 dB below the peak spectral intensity is less than .2 dB in-
stead of 1,6 dB with X10 off.

Yo ek eal kmatvil

#B TOKEXY DIGITIXING RYLP IN LINTAN MOOE

¥

Figure 3-5, Digitizing Resolution ys dB Below Top of CRT .

i

3-11. Ofiset Error |

For measurements of Jow-repetition rate signal, the following should be considered. The video output of

the spectrum analyzer normally goes directly to the display D/A Converter, See Figure 3-6, When con-
~ nected to the HP 856504, this path contains the quasi-peak detector.

SPECTRUM ANALYIER — VoY ouAMePAL
ApunER DLTLCTOR
vioEs ,............-......-.....'-...]__‘ b/a | My ' "
LR CoNviaTIR .
1

QUASI-FEAK ) Yoorar ’
ADAPTER

ULRE-PEAK mo 1 [ were - .

DATECTOR [P HIVULATOS

L] L -

Flgure 3-6, Sirn;:{ﬂied Diagram of Video Signal Path
K 3-17
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For log-display signal annlysis, the absolute value of zero is not meaningful, but for linear quasi-penk
mensurements, the zero of the display can be significant, Spectfically, If some non-zero offset voltage s In-
troduced into low-repetition pulse measurements, the effect is to ralse or lower their nbsolute yalue, The
mugnitude of this error, for each of the three guasi-peak rdapter bandwidths, for varlous offset voltage
amplitudes Is shown In Figure 3-7, For high-repetition rate signals, this is Insignificant, kit should be noted,

however, that the X10 gain wovsens the situation since the offset occurs before the X10 amplifier, To
remave this offset, refer to HP 8566A or 8568A Operation and Service Manual Seetion V, Adjustments,
and perform Video Processor and Track and Hold adjustments,

3. 12 HP 8566A and 85684 Correollon Roullnas(KSW)

With the HP B5650A In BYPASS mode, the spectrum analyzer correction routine (KSW) operates proper-
ly, but in NORMAL mode, some pecullarities may be observed with respect to center frequéncy, Because
the spectrum anelyzer bandwidth must be set wider than the quasi-peak adapter bandwidth, frequency cor-
rections made on the spectrum analyzer filters may be on the order of the bandwidth of the quasl-peak
adapter bandwidth, This will cause a shift, in the amount of the correction, to the center frequency readout
on the spectrum analyzer, This shift can be compensated for by determining devintion of the calibrator

. from 20 MHz (or 100 MHz) and entering the deviation value as KSV (FREQ OFFSET), This enables direct
‘entry of center frequency and also permits use of all correction routine features,
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Figure 3-7, Measurement Error Due to Non-Zero Offset Voltage
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313, Zero Span - 200 Hz BW

The spectrum analyzer corrects §ts center frequency to compensate for local oscillator (LO) drift os
necessary. The algorithm for this takes into account the frequency span and the resolution bandwlidih, In
zero span, the resolution bandwidth determines LO retuning resolution, Because the 200 Hz quasi-peak
adapter bandwldth is effectively more then 15 times narrower than the 3 kHz bandwidth of the spectrum
analyzer, the retuning of the LO can cause several dB signal amplitude shift due to frequency shift on
retuning, Typlcally, this occurs when viewing a very stable CW signal before the analyzer has temperature
stabllized, A verification of signal amplitude can be performed by wldcning the span to a few hundred
hertz, causing a much finer retuning of LO frequency,

314, Llve IF, Retrace Ringing

Because the bandwidths of the quasi-peak adapter are external to and narrower than those of the spectrum
analyzer, swept measurements pose a number of problems, In normal spectrum analyzer operation, the
analyzer retunes center frequency during retrace, then waits ot the low side of the sweep for any signal
energy In the. filters to stabilize before beginning another sweep, If a signal s in-band or at retuning fre-
quency, energy will be stored In the quasi-peak adapter filters that cannot be dissipated during the start-of-
sweep dead time, This will be seen as a transient response at the beginning of the sweep. Refer to Figure
3-8, The problem does nat occur in zero span and may be eliminated in other spans by using slow sweep
times,' :
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Figure 3-8, Examples of Retrace Rl;zglng
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Although slow sweep tlmcs eliminate this problem, techniques allowing the quasi-peak detector to pnrtinlly L
discharge after retuning pcrmit faster sweep times to be used, a

With the HP 8566A Spectrum Analyzer, the technigue s to: | , ;
e Retunecenter rrequcncy | '

o Wait for quasi-peak detector to sufficlently discharge, (What conutitutcs sufficient dischurge 1

maoy require some uses judgement,) IJ

o Take sweep, (Single sweep rather than continuous sweep should be used.)

With the HP B56BA Spectrum Analyzer, the technique is to;

Place morker at left edge of CRT display .

Retune center frequency

Sweep-to-marker by pressing [3=1] (] (¥Su)

Wait for quasi-peak detector to sufficiently discharge, (What constitutcs sufficient discharge
may require some user judgement,)

e Contlnue sweep-from-marker by pressing (=] (= ) (KSt)

e B &

3-15, swaep Time Consliderations

When making quasi-peak measurements with the spectrum dnalyzcr in zero ypan, it Is most convenient to
use as fast a sweep time as possible, But when making swept measurenents over a non-zero frequency span
with the quasi-peak adapter in NORMAL mode, it will be necessary to choose a slower sweep than would
atherwise be selected by the coupled sweep time function of the spectrum analyzer, Because the filters used ‘
in the quasi-peak adapter are a different shape and bandwidth than the ones used in the spectrum analyzer,

and because of the quasi-peak detector clrcuitry rise and decay time characteristics, amplitude errors of
several dB could result from the sclcclloq of too fast a sweep,

CASE |: CW SIGNALS

For the case of CW signals, amplitude response is a function of the sweep rate, which is simply the ratio of
frequency span to sweep time, and has units of kHz/sec, Two things can happen when too high a sweep
rate Is used which will cause amplitude errors, First, the quasi-peak adapter filters muy overshoot or ring,
as shown in Figure 3-9a, Secondly, the rise, decay, and display time constants in the quasi-peak adapter
may be longer than the chosen sweep \ime, which means that the quasi-peak circuitry will never have time
to fully respond and reach the true value, This Is fllustrated in Figure 3-9b,

Figures 3-10a, b, and ¢ show empirical results of sweep rate vs amplitude error for each of the 3 bands,
They can be used to help an operator choose an appropriate sweep time and span.

When using these curves, however, it is necessary to make sure that the yalues chosen are reasonable, In the
0,03~ 1 GHz band for example, a 2 kHz span and a 20 msec sweep time yield the same sweep rate (100
kHz/sec) as a 2 MHz span and a 20 second sweep time, This sweep rate value appears satisfactory from the
graph, but the 20 msec sweep time is less than the decay and display time constants, so measurements made
with a 20 msec sweep time would not yield valid results, '

Figures 3-10d, ¢, and f are derived from the experimental data, They show lines of constant amplitude er-
ror for various sweep times and spans, The lines were obtained by noting the sweep rates on the graphs for
the three frequency bands at which 1, 3, 5, and 10 dB amplitude error occurred, Knowing these sweep
rates, the loci of points can then be drawn in, Notc that there {s a minimum sweep time limit which is
governed by the time constants,
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Figure 3-9, The Effects of Sweeping Too Fast

If the HP 85650A is left in the NORMAL mode, but the quasi-peak detector is turned off, it {5 possible to
sweep at a faster rate than would otherwise be possible with the detector on. Figures 3-11n, b, and ¢ show
the empirical results of amplitude error vs sweep rate for the quasi-peak adapter with these settings, Com-
paring them to the curves of Figure 3-10, where the detector was turned on, we see that when the detector Is
not included in the circuit, & significantly faster sweep rate can be used, This I5 because the rise and decay
and meter movement time constants no longer play a role as limiting factors of the sweep rate. Operating in
this mode can be very useful for taking a quick look at a portion of the spectrum to see if any problem
areas exist which need to be Investigated more closely,

CASE 2: PULSE SIGNALS

For the case of pulse type signals, the cholce of a proper sweep time Is more difficult, since amplitude
response will'depend on several parameters. Pulse widih, pulse repetition frequency (PRF), sweep time,
frequency span and the particular quasi-peak adapter filter belng used, can all affect the measured
amplitude, ‘

Figure 3-12a and 3-12b show the quasi-penk circuit responses of the 0,15-30 MHz and 0.03 -} GHz bands
for signals with a 100 Hz PRF and varying pulse widths, These pulse widths were chosen such that thelr
main lobes correspond to ,1, 1, and 10 times the 6 dB bandwidth of the IF filter in the quasi-peak adapter®,
In both bands, the pulse whose main lobe width is equal to the filter bandwidth produces the worst re-
sponsc, This would be expected, since the output of the IF filter for such a signal never remains constant
for a long enough time, but rather varies continuously as the sweep passes across the main lobe. When this
happens at a rate comparable to the time constants governing that particular frequency band, the inability
of the circuitry to respond fast enough to changing inputs causes an error in the reading, '

"Rccnll thet for pulsed RF signals, a pulse of width r second will have a sin x/x spectral envelope with n main labe width of

2/r Hz. |
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Fram the experiniental datn shown in Figures 3-12a and 3-12b, we can canstruct graphs of the | dB error
lines, ns in Figures 3-12¢ and 3-12d, Lines are plotted for the three types of pulses (With narrow, medium,
and wide main lobes relative to the IF bandwidth) and for CW signals, The region to the left of the lines s
the preferred measuring range, since operating In this area will give results that are within 1 dB of the
amplitude measured in zero-span, In nddition to these limits, there is always an uitimate sweep time limita-
tinn, This can be a time constant limjtation of the filter or meter movement, or a requirement (o capture a
certain number of pulses during a sweep, For example, suppose that jn the .15~ 30 MHz band, we want to
intercept st Jeast 50 pulses during one sweep, If the signal of interest has a 100 Hz PRF, then the minimum
sweep time Is 50/PR™, or 0.5 seconds, regardless of the requency span chosen,

Signals with low PRF's such 05 | or 2 Hz pose an ndditional problem not generally encountered with high
repetition rate signals, such as those in Figure 3-12 which hiad a 100 Hz PRF, When measuring a signal with

alow PRF, the probability of intercepting and capturing a pulse becomes an important factor, Suppase for

example that we wish to measure the quasi-peak level of a pulsed signal which has a | Hz PRF, If we were
to choose a sweep time of 100 milliseconds, the probability of intercepting a pulse at same point durfng the
sweep Is enly 1/10,-Mareover, In order to capture the peak of the main labe, the analyzer should sweep
slow enolgh for the analyzer to recelve several pulses while the filter sweeps past the main lobe,

Figures 3-13a and 3-13b show quasi-peak readings of a signal with a 1| Hz PRF, Notice how the 50 second
sweep intercepts many pulses and the peak of the matn Jobe [s easily found, But the 10 second sweep falled
to capture the maximum response because a pulse did not oceur at the moment that the sweep was at the
peak of the ninin lobe,

There Is no set formula for determining the proper sweep time for sighals with low repetition rates because
-of all the variables involved, It may be necessary for the operator to try different sweep times and use good
judgment to determine how fest a sweep Is possible without sacrificing amplitude accuracy,
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Figure 3-13, The Effect of Sweep Time on Measurenient of Low-Repetition Rate Signals

3-16. HP-IB REMOTE OPERATION

This materjal covers operation of the HP 85650A Quasi-Peak Adapter using a remote controller and the
Hewlctt-Pncknrd lntcrl‘ncc Bus (HP-IB)*,

$11P-1B (Mewlett-Packard Interface Bus) is thc Hewlett-Packard Implementation of IEEE STD 488-1978 nnd ANSI STD
MCI, 1 ‘Digltal Interfnce for programmable Instrumentation’,
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Operation

317. HP.IB Capabllity

The interface functions supported by the HP 85650A Quasi-Peak Adapter are summarized by the follow-
ing codest SH1. AHI, T6, L4, SR1, RL1, PP0, DC}, DTG, C0, El, This capability Information conforms
to definitions us outlined In IEEE STD 488-1978 (and identical ANSI STD MC1.1}, A more detalled bus
cupability of the HP 85650A is outlined In Table 3-1,

Table 3-1, HP-IB Interface Capability of the HP 856504

Model 85650A

'
, a

HP4B Massago Ralated Mnemonics Instrument Rosuonse
Data Full capablilty,
Trigger GET No capability,
Clear DCL., SDC Clear status byte, Reset syntax precessor
‘ (any partial commands are lost).
Remote REN Instrument under contral of remote (HP-)B) device;
front panel controls are inoperative (except LCL},
Local REN, GTL Frant panel controls ar? operative,
Local Luckout LLO: Frant pane) LCL key disabled,
Clear Lockout, Local REN Frant panel LCL key enabled; front panel controls
are operatlye, :
Require Service: RQS Instrument may request service,
Status Byte -SPE, SPD Claar bit 6 of status byte,
Status Bt | No capability,
" Pass Contral TCT No capabllity,
Abort, IFC Unaddresses [nstrument, Clear bit 6 of status byte,

318, Addressing the HP 85850A

Communication between instraments on the HP-1B requires that a unique sddress be assigned to each In-
strument, The HP-IB address switch for the HP B5650A is shown in Section 11, Installatjon, [ its factory
preset position, decimal 17 (ASC[I Q1), Refer to Section II for additionat informntion concerning HNB
address selection, , _

3-18. Programming Codes

All front-panel functions except LINE and AUDIO VOLUME can be accessed remotely via the HP:IB,
The programming codes for control of front-panel functions are Indicated with the corresponding manual
operation information in the portion of this scction entiled Operating ﬁhe HP 85650A., In addition to those
commands directly related to front-panel functions, several HP-IB cinly commands are avallable for use
with a remote controller, These commands are discussed in detail in the follow ing paragraphs, A complete
listing of all srogramming codes is containcd in Figure 3-14 at the end of this section,

Output Commands

The following output commands are available for use with a remote co;ltrollcr. These commands allow the -

computer to determine what the operator would see when viewing the {ront panel,

1D Identlification. This command is used to identify the instrument. When this command Is sent by thc
controller, the HP 85650A retusns *85650A QUASI-PEAK ADAPTER’. This ‘tells’ the controllcr that the
HP 85650A. is connected to the HP-IB and powered up,
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o OA Ouipul Aolln Funoilon. This commlnd Is used to dctcvmlne the current siatus or lny of thc HP
. -BSGSOA pronrammnblc front-panel mncllom. ' ! : C !y

o ”l‘hc Informnllon rcturncd by the HP 85!550.\ nﬂer rccclvlng the OA command, providu !he coniroller the .
.. same Information that the front-panel LEL. )rovide the operator for any front-panel I‘unctlon. Referto - '
. OA command under Synmx Rcfercncc for edditional lnl‘ormr.tlon. : ._ | |

It

Ol Output l.earn Blrlnn. This command s used to dclcrmlnc thie currcnt 'status o!‘ all of the HP
856350A progrnmmnblc front-panel functions, , |

‘Tlxe Informntion returned by the HP 85650A, after rccclvlng the fJL command, provldcs the controller the
" same informatlon that the front-panel LED: provide the .operator for ell front-pnncl runctlons. Pcfcr to e
OL commnnd under Syntax Reference for additional lnformntlon. .

oM Oulpul Msmery, This command 5 used tq. providc information for n scrvlcc routinc. Rel‘cr to A2

, Mothcrbonrd Troublculmotintln Scction VI, Service, for detalls,” _ .
: 1! v . ll'

"~ Bervice Requost co:mmand

o RS Require Service. Use of this command nllows the HP BSGSOA to request service when certalp
' specifically defined condltions exist, Rel‘cr to RS; command undcr Syntax Reference for additional in-
» formntion. : .

320, Synlax'aujlero'ncia

o When addressing the HP BSGSOA from a remote conlrollcr via the HP-IB, a specific format of instructions .
or commands must be used, This materlal describes the proper sequence of commands over the bus to -
achleve a dcsirgn result I nthe HP BSGSOA and the rcsultlng output from the HP 85550A,

: 'I‘hc informntion here Is prcsented such that it is controller H d-ncndent, that Is, lhcre Is no reference to any
o spcclﬂc controller or programmlng language. The controller used however, must be HP-1B compatible,

f A pictorinl rcprcsentntion [s used here to Indicate the format or sequence of commands passed over the »
bus. These dingrams represent only the Information actually passed over the bus and not the Information '
' flow within elther the controller or the HP 85650A. To relijte this information to a specific controller, refer
tothe controller progrnmming manunl and any HP-IB Prc grnmming Notes relating to the HP 85650A and -
HP BS6BA or HP B566A. | | ]

ln these plctorlnl dingrams. literal ASCII characters are sl‘own in bold typct‘ncc within rounded envelopes,

“. 'These characters are trarLsmltted (in binary form) exactly as shown, Items within rectangular boxes require

f ;‘s; additional explnnnlion. sh jtems may relate to a command which will be different for different con-
\ ‘trollersorton functlon Yvnich has ndditional data as' Yed withie, ~
b _

i;cms which are unlque toa pnrtlcular command are disci

fouowins items are uscd rcpcntcdly inthe dingmms 50 Are

ssed wlth the explnnat'on of that command, The
described only oncc here. .
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Mpemonlc AO may be replnccﬂ wlth‘ any o[’ the qu or three hnmcler front-pnncl progrnmmlng codes
listed nbovc und'nlsp in Figure'3: 14; all from-pancl cornmnnds follow the game/format, ! : '

l' )8 b 1
One or more c&mmands may he! sent: ln the snmc smtcn’cnt ds indicqtcd by the Addltlonal Commnnds |
block wlth an altrmalc path nround thc bloek; j=|‘i ;
o ' b S TP T ' ' : ‘ i
f Oulpulcomthands BTt ! ! o,
Or. .Dutput .\c;ivc'li‘unctlon‘\ , S o _ L
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o ey e : 51 ' (EQN) " ; '
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N Notr thnl dum qm lhc bus ur g!nuics lmm thc commllcr (cantrnllcr 5 tnlkcnﬁ until jan “*Enter” block is |
v .; !

transmiltcd Data thcn originatcs \u} me HP BSGSOA (HP BSGSOA fo, :nlkc.r)

Y . I ! j I‘J [

Mnamonlc QP in the first cnvclopc mn& be rcplnccd with any one of seven two-letter mnemonics represen-
tmg an HP BSﬁSUA front- puncl control grodp. Thcse mnemonics are listed {n Table 3-2,

" ._l]

\ [
Slalua Code refers to @ thrcc-dlgit (ddd) codc which represents the status of the function being intcr-

rogatcd. 'I‘ablc 3-2 lists these codes and naspclnlcd fi unctlon group status,
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I ! uogu E5650A | Openation

; N i ‘(EiOI) indicates the HP-1B EOI line is pulled low (true) when the LF command |s transmitted,
S b ‘
’ i OL OQutput Learn String

s

e T o

et
i 3

Output o, Enter 5(-';(',‘:' —.@——. %:3:

. - —t )
a
: Status | Bin) Staty
) Code. _’@""" Code. Code j
' o ]

o 2 @ .

t Mnemaonlcs QP, FR, GN, MX, SA, SB, SC refer to seven front-pancl control groups, These mnemonics
‘. are listed In Table 32,

L _

% Status Code refers to n three-digit (ddd) cade which represents the status of the function group indicated
by the preceding two-letter mnemonie, Table 3-2 lists the three — diglt status codes and assoclated function
E groip status, A LF [s sent after each five-character (two-letter/three-digit) string befare the next siring Is

- gent,

(EOI) indicates that the HP-IB EOQI line is pulled low (true) when the LF command Is transmitted after the
last five-character string is sent,

OM Output Memory .

5 e R Y T s T e e

(EO})

output 3 (om }—f Enter |t Sttt 1—(G Ir) -

Service Data is 2048 bytes of information pertinent to semi-automatically servicing the HP B5650A. The
decimal sum of the low-order 8 bits of the 2048 bytes should equal 255, Use of this service data Is explain-
ed In detnll in Section Vill, Service, under A2 Motherboard Troubleshooting,

A N TR e SRR

. (EOI) indicates that the HP-1B EOI Jine is pulled low (true) when the LF command §s transmitted,
ID Identification

f

{EQ1)

output fmmip( 2)—-—» Enter |——»{_  05050A QUASIPEAK ADAPTER Gy Ly ) >

vy

(E_OI) indlcates that the HP-IB EOI line is pulled low (true) when the LF command is transmitted,
3-29
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- Operation | Model 85650A

- ' ‘ Table 3-2, Function Group Mnemonlics and Status Codes .
] Funetion Group Status o
= Mremane Code Function Group Status .
. o 160 BYPASS - QuashPeak Detector ON ,
L 032 BYPASS » Quasl-Peak Detector QFF
Qr 000 NORMAL « Quasi-Peak Detector OFF a
4 7 128 NORMAL - Quasl-Peak Derector ON
' | w; 10150 kHz Frequency Band (200 Hz BW) -
FR 002 15-30 MHz Freugney Band (9 kHz BW) -
- 003 ,03:1 GHz Frequency Band (120 kiHz BW) -
I GN 001 Post-Delection Gain OFF =
C , 002 Post-Detection Galn ON =
;', 001 Multiplex switch 1 selected -
] 002 Multiplex switch 2 selected -
MX 003 Multiplex switch 3 selected N
004 Multlplex switch 4 selected =
005 Multiplex switch 5 selected =
006 Multiplex switch 6 pelected _
SA | o Channe} A svitch pith 1 selected B
002 Channel A switch path 2 selected o
. =
) SB 001 Channe} B switch path 1 selected e
: . 002 Channe} B switch path 2 sclected
. .. SC o Channel C switch path 1 selected
| o Channel C switch path 2 selected - r

Service lequest Commend

RS Require Service

Quiput s Muk

-

 J

Mask rcf_crs to a detimal byte representing a service request mask as follows:
Bit Description

Not used*

Not used*

lllegal analyzar «.ommnnd

Not used

HP-IB error (hardware broken)

Not used

Universal HP-IB RQS bit

Command (HP-IB or front-panel) completc (not busy)

~SNAW WD

*Bits O and | are implemented for service purposes and correspond to T0 end T1 Lest inputs to the B748 microprocessar,
3-30 ‘ :

)
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Model BSGSDA Openation

i

'When one of the conditions described by lﬁt 2, 4, or 7 exists, and that bit s enabled In the Mask, bli 6 is sct
. by the Quasi-Peak Adapter to signal the co'sqollcr that service Is requlred The Mask may be nssinncd 1o
- allow a request for service to be generated for eny or none of these conditions, Tnblc 3-3 lists all of the

possible combinations and the corresponding Mask for each,

Table 3-3, Possible Service Request Masks

) BITS ENABLED MASK {DECIMAL)"*
o Nane 0
‘ 2 : 4
! 4 16
: 7 128
24% 3 20*
0 2,7 " ' 132
4,7 144
24,7 1 148
*Selected with IP (Instrument Pruset) -
. **5ince bit 6 Is pecessarily enabled during nmlce request, the status byie transmitied
+ on the HP-1B is equivalent to dcclmnl 64 (or 2%) plus the value of the bit representing
i the service request,
|
:: )-
|
| :
i
|
,f
N

| . 331/332
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Model 85650A ! \ Service
1 e S 1
!
|
| > PROGRAMMING CODES |
| i
|
m ﬁiﬁﬁ%ﬁ'ﬁ‘.&%ﬁ" ADAPTER JRRRINE PREQUNNCY DAND FMSEREN @R OUASIPIAK DEFICTOR IR AUKIIANY BNITCHLS So— }
' mlul r Omy . Om Om o - Qu ) |
} O - e e ][] o _:'
- ol === ||| BB 5 )
Ons ﬂ] D GEDES S \ s
Ouk - D e (e AUsio my g8 NSTR PUNCTION MY 3
* i b J VoLUNE lvmn L ‘
. FREQO BAND R LA WES W OrA m )
; - EEEEren | O |0 d
L | 03-) 0l 1Mty 1200 -
- |
L ]
: ' ' | '
FRONT PANEL COMMANDS " : Insir Preset ‘ OQUTPUT COMMANDS |
Frequency Band o IP ISeIecls Inslrument preset condl!inns 8s Indicaled by aslerisk {*) In his D ldentlﬂ.ca!lon corﬁ:mand. Sends'85650A QUASI-PEAK ADAPTER",
| Ist of codes, ’ ;
FR1  Selects 200 Hz resolution bandwidih for 10 iy 150 kHz frequency OA  OQulputs active fupctlon,
band (Band A) quas!- peak deteclor charac!erlsﬂcs. Auxhilary Swllchea OL  Quipuislearnsidng.
‘ OM  Outputs Memory (Service Routine)
FR2' Selects 9 kHz resolulion bandwidih for . 15 10 30 MHz frequency band *MX1  Selecls auxlllary swilch 1, ; |
(Band B) quasl-peak delecior characleristics, MX2  Selecis auxiliary swilch 2, SERVICE REQUEST CQM MAND
MX3  Selects auxlllary switch 3, T |
*FR3  Selecls 120 kHz resolulion bandwidth for 03101 GH: frequency band MX4  Selects suxiliary switch 4, . "RS  Zeros quusl-peak,‘detector.
{Bend C/D) quas|-peak detcclor characferlsllcs. MXE  Selecls auxillary swiich 5, i
MX6  Selecls auxiliary switch 6, > Enables service request,
Instr Functlon P | f
*SA1  Selects Swilch A, path 1, ! v ’
NM  Selecis quasi-peak adapter funclion, SA2  Selecls Switch A, palh 2, \ ' ! l
- *BP  Bypasses quasl-peak adapter, o
| "SB1  Selects Swich B, path 1, ! !
Quass|-Paeak De;ector SB2  Selecls Switch B, path 2, 1
= - * Selecte Jwith IP {Instrument Presai),
*Qo Turns quasi-peak delector off, *SC1  Selecls Switch C, path 1, ! |
Q1 Turns quasl-peak delector on, 8C2  Selects Swiich C, path 2, )
*A0,  Turnpdsi defection smplifier off, : |
Al Turn s post deteclion amnlifler o, ,
| r .
| ’ Figure 3-14, Programming Code Summary
0 .71 | 3-33/3-34
o a . ‘i o { . ’, ‘
! ' ' ) ! X il : . :
R o K LY n I I 1ol | . T It "R T I ‘ n - KD | g LA . | - BRLOG R e b [
pEs e vy e e e Ity ] LI O N T | T LT (O R T Tl
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* Model 85650A
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- 42, The procedures in dlln seciion feat lhz clec-_‘
© trical performance of HP'Model 85650A Quasl-

- Paak Adapter, using the specificaions in Sectlon I
as the performanie standards, The performance

~ tests Included In this scciion are listed jn Table 4-1,

~The tests can be'performed without access to the
intcrlorofthcinulmmcnt. )
E 43, Ifa teu measurement ls marginal or out of
- tolerance,  perform the appropriate udjuutmcnt
procedurca nSecllon v,

N : H

Tabla 4 4 Perfonnancc Tests -

o Pmﬂnph L Test
o 410 | W Amplitude Accuracy
o DY Bandpais Filter Sclectlvity
' 412 | 12002 Pulse Test
- ol 9kliiz Pulse Teat

o 414 | 200:Hz Pulse Test

Performance Tests

® ' senonw
L PERFORMA_NQE:TESTS_

A4, muwr«emneaumen

4.5, Tae cqulpment required for thc per-
formance tests Is lated under Recommended Test
Equipmont, Table 1.3, In Section 1, Any equip-

ment that satisfies the critical specifications glven

in the table may be subulltutcd for the rccommcnd
cd model. -

46, TESTRECORD

1

4-7,  Results of the pcrformnncc tes( moy be

recorded !n Table 4-2, Performance Test Record,
at the end of this sectfon, The test recoXd lists all
the tested specifications nnd thclr ageeptable

| , l[mlts.

4 8. CALIBRATION CYCLE

49, This Instrument requires periodic’ vcrl\‘cn-

tion of performance, It should be checked, using
thie performance tests, at least every ulx months. \

41
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Porformanco Tests, A ‘ R L Model B5650A

_ f;;] ‘ Coy . i
I PERFORMANCE TESTS

v ~ NOTE

In !he lollowln procedures, an HP 8588A Spacirum Analyzer Js used,

_ The WP G568A Specirum Ansalyzer can he used [natead, but some of the

L cogimla might be dlllmni. Any such differenues tre noted In the pro:
) ue UN!-

o NOTE |

Before perﬂormlng nr. adjualmenla. allow ll]n spautrum onalyzer to
warm up for 1 hour,
J ﬁ ‘ . l’

3

440, CW AMPLITUDE ACCURACY

. " SPECIFICATION:
: ' ;.

N,ﬁgxlmum amylitude error hitroduced with the pddition of HP Model BS650A;

\Bypass functlon: ¥0.3 dB
Normnl function: u\l.ﬂ‘dB

DESCRIPTIONI

Y, x The nmpllwdc error lntrodurcd ln the bypnss mode of the quasi-peak adapter Is a combination of two com-

ponents, One componcnt. the through insertion gain (or Inss), Is measured first, The 21,4 MHz IF cables

“from'the rear panel of the spectrum analyzer are connected together to establish a reference, The cables are

N
W

.
4

“ then reconnected to the qunsl-pcnk adopter, and the through Insertion gain (or loss) Is again measured, The
dif fcrcnc» is the ﬂrst component of the amplitude error,

\ i

T.\'c second component of the bypass nmplhudc error oceurs becanse the:3 MHz IF resolution bandwlidths
(10 \Hz to | kHz) are not rout>d through the quasi-peak adupter, Again, the 21,4 MHz IF cables are con-

nccmd together, The umplituae difference between the 21.4 MHz and 3 MHz IF paths of the spectrum
pnnl,’.'cr is measured to establish & reference, The 21,4 MHz IF cables are: then reconnected to the quasi-
pr.‘ak d;\tcctor, and the nmplltudc dlffercnce betwccn the 21,4 MHz and 3 Mlp IF paths s mcnsurcd.

'I‘he additional amplitude o ror introduced in the normal mode s mcasurcd by using the bypnss mode to
establish n reference value, The quasi-peak adapter is then placed in normal mode and the peak response

nt’ cach qun51~pcak ndapter filtar s mcuurcd

}
' !

QUIPMENT' L |

Cnblcqssembly|BNCpblbbrlpotn#v|brrrbbiiibb»bvtlbrovo DI I O O N ) HPIII?OB
Adnplﬂ\TychMﬂlcl'DBNcrcmn[cr-nnn-n.nnununn-.-n.. HP l250'0780




E Mode] 85650A _ Performunce Tests
[ |

¥

;

. - PERFORMANGE TESTS
r L-) . '
% 4:10. CW AMPLITUDE ACCURACY (Cont'd)
;f ,-: f VIOED NP " b | "
: ! / ¢ — N
‘ yore s , i NANINIFY
v - : IFINe B AN
o A )b GUASIPRAK DRTHCTON NP
LA N GUASIZAKDETIGTON OUT
[ sl n '
-] - [} ]
| F Times I‘ IEJ;::': gaaa ] e
i Aﬂ“"cl- n!t{un - » 23 n6 - )
| ‘ 3532 f=e 5 , |
e
E( o Figure 4-1. CW Amplitude Accuracy Test Setup
~ '

“ “_PROCEDURE:

Bypnas Mode

i e+ et . o il

l. . Connect quast- pcak ndnptcl to spcctrum analyzer as shown in Figure 4-1, with followmg modifica-
= tions; :

co

i . } . g ! |
- &, Onaquasi-penk adapter, discornect 21.-4 MHz IF cables from rear-panel connectors J3 and J4,

b, Use ndnptér,'HP 1250'0080 to cannect 21'4 MHz liﬂines from spectrum analyzer,

SO 2, O spectrum nnnlyzer, pn.ss - On quasi- pcal' ndnptcr. press . BYPASS light should be
. lit,

-3, On spectrum analyzer, key In following Seni.pgs. .-

S ) SR
¢ ! iy o v )
. . W p-u»o»oun'--ub»ro-sun:u»p-»-oo-»no»yoI.--pa-»u»a»oo-pru;u SRHZ
"{' . m olob’ur»-.n;p;»oll»hboo\bbiobbtb-n--»)oroibunhrrvubvitanbbt#: lkHZ
[ ' 0 .
B ) [ .
N l f f‘.. "
S . MARKER'(2] .
||g;puh.'. 1 : : |’ }
T }I ‘ . | .1l H i
kh' li ] ' ' ]
L., i {.i ! i |
)‘.. 1 T ) o | i
! T o Il
", ! S i 5 k ' 4-3
L {
) )l I ]
L, 1 i
i [ ly ' .
! o ) ! 1 d ‘ &
Y S MR .
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PERFORMANGE TESTS

—

410, W AMPLITUDE AGCURACY (Cont'd)

4,

3

6

' =7|

9,

10,

i,

On spectrum onnlyzer, key in following settings and record MARKER A Indlcation,
@ "b‘!"'il’I!Ol.'lIi!lbl#llD!Dll'i!l!'i!')!!bl’illi‘l!"'bl’ll! Skl'la
()
MARKL; (3

dB

On spectrum analyzer, press (] [B: and adjuat front-pane] AMPTD CAL for a CRT indica-
tlon of - 10,00 %0,01 dBm,

On apcclrumlnnnlym. press MARKER (2] ,

Remove BNC barre) and reconnect 21,4 MHz eables to quasi-peak adapter (Flgure 4-1),

MARKER A l:ndlcntlon must be = +0,3 dB,

On spectrum analyzer, key in following settings,
CED N | | |
; ‘I‘;’lﬁtﬁi;"’I"’P".’_""""P”’Pl"l”l’i’?l’l.'l..l!DP' 5kHz
PP’)DIriiibl‘l!oii.b.DDI.b’b.bll"PDD’i!U’OID’!DUDDD!I’&IDOUD’! [kHZ
MARKER ()

= | | |
On spectrum analyzer, key in following settings and record MARKER A indication,

@ [ 3 I ] .' FREPERDP IR PR NN b ’ P PP PR R » [ N ) ‘ [ 23 N ] [ [N 2 3 I N ) [ [ I I 3 kHz
MARKER (*)

' . ' dB
| :
Subtract MARKER A reading recorded in stcp 4 l‘rom MARKER A reading rccorded in step 10, DIf-
ference must be less than &:0,3dB, |

—_—.dB

44
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- Model 85650A ! | Performanee Tests

)
1

PERFORMANGCE TESTS |

410, CW AMPLITUDE AGCURAGY {Cant'd)

. Normal Mode

12, On spectrum analyzer, key In foliowing settings,

i) ,

m A A N N e N NN NN NN IM”Z
)

ARKER (= !

13, Adjust I‘ronl-puncl'AMPTD CAL for CRT indication of ~ 10,00 ;0,01 dBm,

SiEy]

14, OC?] spectrum analyzer, set to 200 kHz and (2D 1o 200 mace, Press MARKER

]
J
§

15, On quasi-penk ndapter, press NORMAL, On spectrum analyzer, press , MARKER A
Indication must be < d:1,0dB, -

—_dB

16, On quasi-penk ndapler, press » On spectrum analyzer, set to 20 kHz,

17, On 5pcclrumnnquzcr,";;;éss (&) |, then MARKER (2] » MARKER A indication must be < 1,0
dB, |

b

P dn

I8, On quaosi-peak adapter, press » On spectrum analyzer, set to 500 Hz and
to 7,5 see, Allow at least one full sweep,

19, Onspectrum analyzer, press G2 |, then MARKER (3] » MARKER A indlcation must be < »: 1,0
dB, ,

—dB
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' PERFORMANCE TESTS .

411, RANDPASSFILTER SELECTIVITY
SPECIFICATION: |

Buandpnss filter response characteristles conform to the limits of overall selectivity specified by Publication
16 of Comite International Special des Perturbatlons Radloclectriques (CISPR), The curve representing
the overall selectivity of the HP B5650A shall lie within the limits shown in Figuyes 4-3, 4-4, and 4-5,

DESCRIPTION:

¥

The response of each bandpass filter (200-Hz, 9-kHz, and 120-kHz) |5 compared to a specifications graph,
which Is drawn on the spectrum analyzer CRT display, If a filter response is near the specified limits at the
bottom of the display, the display is expanded and the markers used to verify compliance with the specified
limits,

ViDLD Jyp

VIRED QUT 3 BAMIIFINP

IF Ixp HoNANNIrONT

¥ ouy JF DUASIPEAKDEYECTON INP
N GUASHPEAKDEYICTON DUY
| [ Jll H
. i i
y | 3

7 I L

LT3 2
2522g g ) B BEEF
ooy T
Figure 4-2, Bandpass Filter Selectivity Test Setup
EQUIPMENT:

CanCAsscmbIY|BNCOIDDlbtl'r”i»‘»l»lbtlbnbt.rvblvolbstbrookiibi HPIII?OB
Adapter, Type N Maleto BNCFemale, o v v i v v v vrsisnnrenssrsrrenssss HP1250-0780
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Model 85650A ; Performance Tests

~ PERFORMANCE TESTS

411, BANDPASS FILTER SELECTIVITY (Cont'd)

'PROCEDURE:!

NOTE

if HP B666A Speclrum Analyzer is used, center fraquency ahould be 100
MH: Instead of 20 MHz throughout this proceduro.

120-kHz Bnndp_nus Filter
1, Connect equipment ns shown in Fiéurc 42,
2, Onspectrum analyzer, press (=) .Onquusi-pcnkndnptcr..prcss &)
3. Onspectrum analyzer, key In following sequence to display test Himiis for 120-kHz filter,
a, Press (=] , RECORDER LOWER LEFT, 1024 Hz,
b, Press , RECORDER UPPER RIGHT, 1026 Hz,

¢ Alter entering each oI‘ fo!lowing numbers, press . :70. 2048, 265, 600, 265, 975, 465, 975,
500, 900, 565, 825, 665, 60{} 665, 0, 335, 0, 335, 600, 435, 825, 500, 900, 535, 975, 735, 975, 735,
600, 930 0, 1056,

4, On quasi-peak ndnptcr. pn!ss NORMAL,On spectrum analyzer, press (™) , DISPLAY LINE ("],
Key in following settings: ,,

i 1
! LA A Y NN R R R R T T T JOORHZ

(L)
L] AL I R R A I O R L L T O T T N T T R S S S T S S O IMHZ

."‘":":" . UD..DUbb‘.l'il’#'iDbb"'bhl.iD'llilbhl!!?.bil.ili'b!.vt "‘9{"]“]
SCALELOGDtl"iilﬁbbitl‘ibbl”t.ib"h))lrDib!i"b'hbibi)’tbb"il 2dB/Dlv
[1]]
@] b}t‘btbll.’b’i-t.ii"!.b".h.tpi?ihb}b‘ll.bbb‘.hlrbbb'oilbrl’ 200"]50(:

5. On spectrum unalyzer, set | oo ) 1o 20 MHz (100 MH?2), Use DATA knob to center filter
response Inside error linits (Figure 4-3), Displayed CENTER indicatfon must be 20,000 0,060 MHz
(100,000 0,060 MH2), o

6. On spectrum analyzer, press - Use DATA knab to place displayed signal at center l’rcqucucy
reference point of error limit graph (Figure 4-3), Waveform of 120-kHz filter must be within error
limits, I’ displayed response is near error Hmit at bottom of CRT display, key in @ to

~allow checking ol lower portion of response down to ~20 dB from reference point, Press MARKER

() and position warker (with DATA knob) to lowest point on left side of displayed response,
Press MARKER ) and position’ second marker to lowest point on right side of displayed
response, MKR A Indication must be less than 280 kHz, .
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PERFORMANCE TESTS .

A1, B’ANDPASS‘ FILTER SELECTIVITY (Count'd)

CENTER
FREQUENCY
hp reFem ) am At w [
L H . \ f

~ B8 POINT

'i‘ s /
L

' - EKMIER 100, 20 Win BPAK 0 kHy
' BES LY | kg Yiw 1 Mila EWP IR0 mena

Figure 4-3, Error Limits for 120k 5z Bandpass Filter

8-kHz Bandpass Filter |
7. Onspectrum analyzer, press  (54h) , On quasi-peak adapter, press N
8. On spéétrum nnélyzcr. key in l’cllo&vlng sequence to display test limits for 9-kHz filter,

a, Press (=] , RECORDER LOWER LEFT, 1024 Hz,

)

b, Press (%) , RECORDER UPPER RIGHT, 1026 Hz,

¢, After entering each of following numbers, press t 40, 2048, 250, 600, 250, 975, 450, 975,
- 300, 900, 600, 825, 700, 600, 700, 0, 300, O, 300, 600, 400, 825, 500, 900, 550, 975, 750, Y75, 750,

600, 960, 0, 1056,
9, On quasi-peak adapter, press NORMAL, then FREQUENCY BAND :

10, On spectrum anelyzer, press (=D) , DISPLAY LINE @ . Key in following settings:

LA e NS N N NN R R R R R RN ZORHZ
PR PP RN L I N ] Ll N L N N A S N T Y lookHz
D'Dl."i"DD’FDP.DID)PD..Q"IPPI"D'F.IIO!DP‘O‘D!PIl.D‘O —9dBm

ALELOG.I’lD.D’b.II..DID.l’ii’P!Pb..i’.”i"'!.’."l'ii'I.l.l’ ZdB/D[v

' L N R R TS Zoomsec

w
)

@

4-8
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PERFORMANCE TESTS
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I

12,

A-11, BANDPASS FILTER SELECTIVITY (Cont'd)

On spectrum analyzer, set to 20 MHz (100 MHz), Use DATA knob ic conter fliter
response Inside error limits (Figure 4-4), Displayed CENTER Indication must be 20,0000 ::0,0045
MHz (100,0000 «0,0045 MHz), ' |

Press . Use DA'CA knob to place displayed signal at center frequency refercnce point of error
limit graph (Figure 4-4), Waveform of 9-kHz filter must be within error limits, If displayed response

~ Is near error limit at bottom of CRT display, key in to nllow checking of lower portion of

13,

response down to —20 dB from reference point, Press MARKER [ and position marker (with

~ DATA knob) to lowest point on left side of displayed response, Press MARKER (2] and position

second marker to lowest point on right side of displayed response, MKR A indication must be less
than 20 kHz, '

If necessary, repeat steps 11 and 12 to place sigral within error limit graph,

CENTER
FREQUENCY

hp PMF -8,2 s ATEN 18 w8
2 ."

0-d6 POINT

CENTEN 26,800 4 e BFAN B B MHe
RES B 100 hils ¥BY LA kHe ByP 224 mess

Figure 4-4, Error Limits for 9-kHz Bandpass Filter

200-Hz Bahdpaeo Fliter

14,

13,

On spectrum analyzer, press . On quasi-peak adapter, press ,

On spectrum analyzer, key in following sequence to display test limits for 200-Hz filter,
a. Press (=) , RECORDER LOWER LEFT, 1024 Hz,
b, Press (=], RECORDER UPPER RIGHT, 1026 Hz,

¢, After entering each of following numbers, press : 60, 2048, 60, 600, 280, 600, 280, 975,
- 400, 975, 600, 825, 600, 600, 670, 600, 670, 0, 330, 0, 330, 600, 400, 600, 400, 825, 600, 975, 720,
- 975, _720, 600, 940, 600, 340, 0, 1056.

4-9

1
1
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PERFORMANCE TESTS

441, BANDPASS FILTER SELECTIVITY (Cont'd)
16, Onquusi-peak adapter, press NORMAL, then FREQUENCY BAND (19 ,
17, Onspectrum analyzer, press ()., DISPLAY LINE (] , Key In following settings:

m DID’D‘!P.’DD!D'OOID'lDOUI)IFDD'ODODi”).’?"bi"’lli'!l!!\ SOOHZ
Ib!blliblle.'}"...tbii!’lhlbblibiliiIPllb’.’.'l"’l‘i’!"bi’l‘i akHz
m D‘.’DOPDDDDPi"'t.!li’tlDbi!l*!.r'i’llit}'lbii'PDUD'DDDDO -9dBm
SCALELOGbbb’biIDPDD'|lDDDD.Ililb.IllDO}DOO.#!D}DPOUPDU'PO'PF)!D ZdB/Dlv
AR N R A N N Y NN NN R aﬁcc

18, WOn spestrum anglyzer, set . to 20 MHz (100 MHz), Use DATA knob to center filter
response [nside error limits (Figure 4-5), Displayed CENTER indication must be 20,00000 :0,00010
MHz (100,00000 4:0,00010 MH2),

19, Prcss » Use DATA knob to place displayed signal at center frequency reference point of error

limit graph (Figure 4-5), Waveform of 200-Hz silter must be within error limits, If displayed response

. is near error limit at bottom of CRT display, key In to allow checking of lower portion of
response, Displayed response must remaln within the error limit gruph on the CRT display,

20, Ifnecessary, repent steps 18 and 19 to place signal within error limit graph,

CENTER
FREQUENCY

hp PEF =B, wBa AETEH 10wl
B w2
»0dB POINT
N
5
\I
\
) — e feiiergur Ierarerere—r——— - s
CENTER G4, GRY HEN Mia EPAN BEE  Ha
RES A 3 kHe YOY |8 He [ LTI N T TS

Figure 4-5, Error Limits for 200-Hz Bandpass Filter
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Model B5G50A : Performunce Tests

PERFORMANCE TESTS

412, 120kHz PULSE TEST
SPECIFICATION;

Refer to AMPLITUDE RESPONSE specification of Table I-1, HP Model BS650A Specifications,

DESCRIPTION:! !

The CW amplitude of the spectrum analyzer calibrator fs measured to calculate the [irst zero of the pulse
spectrum, The first zero position is then adjusted by verying the pulse width of the pulse generator, When
the first zero position is properly adjusted, Y Is equivalent 10 0,044 uVs, the CISPR speclfication for the
frequency range of 30 MHz to | GHz, The pulse rate of the pulse generator {5 then varied to measure the
equivalent quasl-peak amplitude at the specified pulse repetition frequencies for the 120-kHz bandpass

filter,

VIDEQ Ikp

Vibio nuy 3 HANHEIF NP

I¥inp HONANN I oY
/5 DUASLPEAK DEYECTOR kP

[ IFany \I . ! A QUABIPEAR DETECTOM QUT
4 r Jll Wi i &

4

=]

=)

| ) o oh LLLE. numm
Y TEE R [
"“U‘"" b == ud o
ANALYZER ) Yy
Eh23E Ban
is]s]s}
UNIVERSAL PULSE
COUNTER GENERATOR
bt ' oo | }
MODULATOR

LT AL

IN L oy

Figure 4-6, 120-kifz Pulse Test Setup
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Performance Tests I Madel 85650A

PEHFOHMANCE TESTS ( ‘

442, 120.kHzPULSE TEST (C,qnl'd) _

EQUIPMENT: - & .
Pulneﬁcncrntor..n!....u..n-..n....u..nnuun..............HPBOISB
Unlyersal Coumter, v v s verrrnerrrrsrsrssrsrenssrsrensrrsrrrrsrser HP 5315A
pUIﬁcMUdUlntﬂrubnnnpnnnuunnonrnnnpnonnnnpnnnnnw'JSl‘
CﬂblCAﬁchbly,BNC(“I’CQU'er) vresaaraasaasriisrrsssrssrrssr s HP 1708
AdﬂplcrpTyDCNMﬂQIOBNCFCI“BIB vasansarerrsrrrere sy HP 1250-07680

*Flgure 4-7 It a schemutic dingram of |} pulse modulator that hus sufficient on/off rnlio for use up to 100 MHz, It may be
substiiuled far the Wlll(llll Johnion pu ke modulator,

3
-

I n

)\ .

|

na

o

=

-

yYYyYyYvyvvevuny

LA A X I X X 2 X
TYT¥FTRTPETYY

—¢ U3 PULSE IN

5 ALL CIODES 18010636
T, T2 096626044 (yrean dot)
13 1260-1080

Figurk 4-7, Pulse Modulator, Schematic Diagram

PROCEDURE:

I, Comicct equipment as shown in Figure 4-6,
NOTE

If the HP 8566A Speclfum Analyzerls uaad use a center lraquency of 100
MHz for this test.

1
[

. 2. Onspectrum analyzer, press - » On quasi- pcnkaduptcr, press (@),

4-12
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 Model B5650A , | Performancs Tests

PE RFORMANCE TESTS

412, 120-kHx PULSE TEST (Cqni'd)

3. Set equipment contrals as foll pws,

HP 85650A:

t

rREQUFN(‘YBANDDDDl;’l.!Dib’.llibiD0.0PP)I:!Dib!h!.i‘iltl!_.bilb.. @
lNSTRrUNCTION‘..'.D’Pl"!!"."Pblbl.iD!.‘i'!”b'..l"ll.il’ NORMAL

Hp BSGBA (HP 8566A)r

i
—
1] ’ m—
Lt .DIIII_DQII).‘i‘OlOUéb.i"l'l.!l’.b’ll.il».IDOlPPDD‘PD'PIDDObDIIMHZ i .
: ! i t : j—
Par ettt tnaraaranasaarsarar e 200msec ol
r T [}
i I
i!llllvblbl’trDDODD.DD’)FIDillrt’blltlllbilbbbl ?OMHZ(IOOMHZ) =
N N NN Y R N N RN SN SN S SR ST 500 kHz —_—
Nl
st erraaasarransraalranrsrasnasrennsrnnraserrarsrresrerrrsrrsss LIN )
—
L3

E @ C'.5')0‘Obl!‘.”'i’.!'b’i!b;!DOIDiD}DPIO.U.Ib!hbiii!(setSdpr)
("“:::“]. Fit!b..D!iillibb‘b’ill.’il"!lrb".ll’I.DDDDDDwsdnpv(@)

HP 8013B;
RATE(HZ)'nnnp;pnnrnpo:-nnnnn-nsnnn-»nnn-nn-on 10k~ §C0
‘RATB(HZ)VERN[ER».;»--»-nan---nnvoupoupr»'o-nusro»n-tun MIdfﬂ"ﬂC
PULSBDELAY(S).".’.’.'IP""'"l”"l""‘.’l"'l'..l.'...l‘.’l an-l#

PULSEDELAY(S) VERNIER, , uprnt-tono-;ovb'--lba'b-:rb l'uuycountchIOCkwuc .
PULSE'I'}ODDUpol'n.l'l'lbll savarerasnaasaraersaarssasseanrarss sy NORM

T T

.pULSEwlDTH(B).'OQOI.IOD.'lbﬁi"'l'll'tl"tiD’DDQiODOID’IDt!IIODD lon l# 5:_
PULSEWIDTH (&) VERNIER 4, 044s0000ss0r0uranesnrsossssssrs Fullyclockwlse =
OUTPUT('l-)AMPLITUDE(V)...u...-...-...u..nn--..........u. 2,0~5.0 ==
0UTPUT(+)AMPLITUDE(V)V“RNIER;u-on;osvupt)»rr»rs-»o-bo-&bo Midf"ﬂgc =
OUTPUT(+)0FFSET(B!:2SV)SWHCh N T o 1y | =
OUTPUT(+)OFFSET(=I=25V)venier..........................;. Fully clockwise =_
NORM=COMPL ,.4 01 ssssssenssiasssssinsssissvinsiiinssssisserssss NORM —
INTDLOAD.ll.i.i'l‘§‘|"..‘b'D\.§‘DOF|’0|0.D...D.P’iib‘.i!.ii'll"lil‘ IN _=:=
—
HP 5315A: |
rREQADtlboibpbp' R N N N N NN R R In(ﬁn) !EEE::
GATETIMEDELAY..'.'D'."ll'..iiﬁP..il”ll’.lﬁb"l'.ll.'l’l'ill)b M[N o
F[LTERNORM;Hn;on-nnuopu-ab>|o¢n-lyp.."..........-H-“. IOORHZUH) E__
.CHANNELALEVEL_Ibihbbill-'litlbilib.blllDbi‘l’lb.iiibtutalbnpb Midl’angc R==
Coupling"’..’I""".P'Ill.""’l."‘i.l’.I!i.'..""""”5"""\“' DC(in) iiiji,
All other pushbuttons «.v.ovuvuisiiiiiiiiiisiiviiisisrisassssssse,, Ot "

o omr e g R e
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l’c rormanue 'l‘cuta L IS SRR B Model 85650A
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N \

X\ ' \

It i sy oo St

ka.'

. Exnmplp; If marker nmpl[tude (A) rcqérdcd In step 5 was 93,0 dBaV, U!cﬂjﬂ f "‘ 1435 MHz,

1,

N & h .‘ i I ) N | " 1 j ‘: )
a42, xo an PULBE TEGY Contd),, . ‘
4, On puluc ucnm‘ttor, ndjuat. OUTPUT ( +) OFFSET vcrnier for o peak response, Corrcct sculns s .
L ncnr I‘ul‘\' clockwlse pouillon. . o Mt
) =5¢ On npcctrum nnnlyur. prm - nnd rccord mnrker nmpl!tudc. |

CAm

Unlng mnrkcr nmplltudc (A) rccordcd in step 5 » colenlate rrequcncy offset or ﬂrst sin x/x zero from
followlng cqumlom . _

Af(MHz) = (10(A+36, lﬁ)flﬂ)/(zx 106)

b . Af: MH:z

Set following aph&lrum nni\lyzcr controls:

N H . Voo . ’
. .l’§.’il|’.iibiliﬁI\Dbi.’llr.l!!DD.!IID.’DO‘I.D’DDI...IDI‘DCl[okHz
! m ’ 0."?....“".}".DD'.!'Ulill.”!b’llll‘lb.'i..DODFO'D ZOOkHz‘
. " -
""'D’."I..*l'"’.iDiiilbii’ﬁibliillllbbibii”.’IFF*MdBPv

B Sct MARKBR MODI: to (],

9, on pulse generator, adjust OUTPUT (+) OH‘SET vcrnler to mlnlmizc carrier feedthrougl, wl!hout
_ decrcaslng pulse spectrum amplitude (Figure 4-8), (Carrect setting is neor, midrange.) Adjust reference’

i lcvel on spcctrum nnnlyzer. if necessary, to xeep slgnnl below top of display, -

o . hp FIF_BB.® wEuY AYIEN |8 o8 E
DR o | | _LPULSESPECTRUM - o
B ]] | Ll "'“l )

P ' !
;“; . i ) .' r
g ! ) ‘7 7,‘1
. i CENTER )RN, B8 bdn / N T RRAN DEO wi
) = NES NY }3 kHs YRV, 38 WHs ; /WP 38R veae '
L Figure 48, Cornjet Zeraing of qurfer N
. ) . / . ’ . i 'rg" ; o :
4-14 1 . _"z:/ s ] 'f
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1 . Model 35650A o | Performance Tests

PERFORMANCE TESTS

g 412, '120.kHz PULSE TEST (Cont'd)

‘ RS A, YID M
hp MF_40.0 WV ATIEN I8 w8 nhy 88 Wl

'|‘l"""

| Finar g
| | i! ZERD \ |
) “ipogITION ',
A '! i d cmm yus u i - _ &PAN 4, B ol - l‘ K
N ! AES BY |u hHe VEY B ki . e fop he ' '
Yy g S ) ; o i
j . ‘ ,!Flsure 49, Pasition of First Zerp* IR :
: oo S i B b
103 ‘On spcctrum nnnlyzr:r. sep ) v to approximately 2, Stimesndf r'nlculnu-d in step 6. Far exam-
‘ple, IFAf I8 1.435 MHz, su '_‘"__".._.___ t03 Ml-{z. b Y o !
‘: ;JI .'; L . : -"l }. : i - . 1'!=I 'l:‘
R Prcss MARKER Cl ,thcncnlcrAfMHzf. Lo Ly

A ] i : , : :
P12 On pulsc rcncrato.. ndju.st PULSE WIDTH ‘IERNIE‘\ to place ﬂrsr o marker. Adjust reference
o Ievcl to kcc}u pcnk of signal nenr mp of dlsplny. (Scc F mﬂrc 4-9 ) . - '

[

13 Onsprclrnm analyzcr, sctconlrols ns rollows' . -y ! ‘
} ] S Vi “i .):..I. N i i )
' “‘! 50llbsll.lpl'ilr)bb"tl'rlrri’l!li‘b.bt!!brl’b'l.!)tbirﬁblillb IMHZ

N
. DODlptiblli!ilibiillo’?" rbou»pbo--u)pboip» “ b hn»-uo»h OHZ
T

i TN “.lbﬁli’l.""’ .).’l."'l...’Q'i’..“'l"!'i.lbb."’+70dpr
0 L 1 v i l

14, Adjust refcscncc lcvcl if necessury, to plnce signal pt.nk in b divlsion of displuy,

18, .‘Adjust lqvel of uni\'ercal counter for slnblc t(lggcrlng (GA’i‘E nnd L[‘.VEL lights blinking), On pulse
- '\\ ncneralor, set RATE (Hz) VhRNlFR forh coumcr readlng of 1,000, a—o 010 kHz,

16 Onquask pcak adapter, set QUASI PEAK Dmsc'rou 1o, E] .

i K B ;\‘}‘ | ‘ f'l . |

.:“:3 , :|: i

AN . “

i l‘\’j N = ! . 1 ) ) . L 4.15
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_'*1 A 22. At‘tcr scvcra! 5wccp5. prcs's - Murkur nmplitudc should chl.O 2.5 dBuV |

Performanse Tests \ | o " Model R5650A

"\bERFonMANcE Tests |

. ol | X a
- ‘ T T us

a2, 120kHzPUL8FT:3‘.'{"onl’d)\ . Lo

17, On spectrum analyzer, set MAmu:h* MODE to (== , Set 'lliACE Ao [Ba) , theh to f:ﬂ
i Adter suvernl sweeps, press Me rkcr amplitudu stiould be 58,0 42,5 dBuV. ,

-' o S dBuV.

I " |

I8, Set RATE (Hz)of pulse umcrntor to 100 1, Set RATE (Hz) VERN}BR rorncoumer rcndlns of lOO
*l Hlp ) !! ‘; . . . t ) )
19. On. sbcctru}n nnn!yzcr, set TRACB Ato' __=__=] \ then to @ JAfter sevcrul swr;ps. press -
M‘nrkcr nmplltude uhould he 60 0u1.5 dBp V th . a ,
P . ] L “‘.;' : . b k lll ‘
T »ﬁ- L | ! b e A BV
| _?.Q_. Sct RATE (Hz,. VERNIER of pulse gcnerator For coummreuding of 2, 0 &0, 1Hz, o

)

’21, Sc‘l,’I'RACEAof spccuumnnnlywlo @5_"—.] .lhcn to &, ' .

! b . b

{i ',- BTN TR i ! i , | :

i H ’ . ) _,‘ ! l;‘ ' f i ) ' ‘ [N ! a l—b—-—n-—n—dpr
" { 1 }j - [ i K . | . Core

1

'23. Set RA'I'E (Hz) VERNIER Bf pulue gcncrntor fcr coumcr rending of 10 20, le. ,f:: | X

P
¢

i o : ,

;! ".4. On spectrum anelyzer, set ‘I‘RACEAto =), thm m @:I After sevcral sweeps, ph:ss -
Mnrkrr ampiltusc: shoulhnbc 46,0 ,I; 3,0 deN (17 signbl is in Iowcst CRT divislcm. set I?O§T ;o

! DETECTION GAIN of quesi- pcmk adapter” 13 - and nllav} scvcrul chcps ‘before prcésing
;,|;_(= @ Subtn{ct 20dB from mnrkcramplltudc readmg) 3 o _

Al ||

i .- | v ' i : ; ) l i :' t: . ‘l 1

. rI:| : ]! :‘. ;] \ ;l ‘ ?.“ 5 ! Yoo ' mn--dpr,
i t '

e
25. ,{:él RATgS (Hz) VE,RNIBR et nulse gemratoréor t.oumc; Lcdding 'of 2, OCr 5;0 02 Hz, Set POST
3 DETECTION GA}N ofqunsi peak ndaptcr to (™17, B ST .

'Ii" |4

hs On. spcctrum ar.-uyzcr, 5ot T&MCE 1o - , thcn to @ After'several sweeps, press (&)
Sthtract 20 dB from maykor amplitudc. Diffcrcncc shotld be 34,0 &3,5dBpV,

v
l|' (R
)

-dBpV

L1 Sct RATE (Hz) VERNIER of pulse generator for counter reading of 1,00 £0,01 Hz,




[l © o ModdlBS650A 0 - o o S Performance Tests
i o SR oA
EI L J; PEHFORMANGI: TESTS -
‘ s ' !'i : ‘I i C

ey ¥ i cod -
Yoo aa 120 kHz PULSE TEST (com'd) oo
! { i 28, On spostrum analyzer, set TRACE A to f_z-f] .lhcn to @E Al‘tcr severnl sweeps, press (i) |
Bt Sublrnct 20 dB from marker nmplltudc. Diffcrcncc should be Jl 5 3,5 dBpV
‘:i ‘ . '1 ) o . B | t i;i ' " l | .! | , - dnpv
[ sa PULSE PERIOD of pulsc g.-nemor ts EX'I‘(-I-) -. B

30, Onspcctrumnnnlyzer. set @ (s lOm. SctTRACBMo (&) .thcnto &),

‘ ’ 'i‘ ; ’ ! p .
i 31.! On pulsegcnerntor, press MAN.] -y {_-f |
r f ; ! ‘
:’1 32, On spectrum analyzer, set MARKER MODE to (== , Press (] ', Subtract 20 dB from marker
peoe nmplimde. lefercnce s!'ould be28.5 &:3.5 dBuV
7 U 1 o dBuv
o . ) 3 ' ; . K
i ’ L
i 'Ih‘
e P t
N | L J :, :
i ;
o [
R
it '
iij ;
:
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Performnnce Tests ‘ Model 85650A

' PERFORMANGE TESTS | ‘
\

413, 9.kHx PULSETEST (Cent'd)

SPECIFICATION: |

Refer to AMPLITUDE HESPONSE specification of Table 1-1, HP Model 85650A Spesifieations,
DESCRIPTION: ' ¥

The CW nmpliwdc of the spcctruni analyzer calibrator §s measured to calculate the JIrst zero of the pulse
~ spectrum, The firt zero pasition |s then ndjustcd by varying the pulse width of the pujze gencrator, When
the first zero position [s properly nd_lustcd Vr is equivaicut s 2,216 Vs, the CISPR spesification for the
frequency range of 150 kHz to 30 MHz, The pulse rate of the pulse generator is théir varied to measure the
equlvnlcnt quasi-peak amplitude at the speclfied pulse repetition frequencies for the 9-kHz bandpass filter,

EQUIé’MENT%
Pmsccfnernlorvnrp»oo»o'»nnnnnn:nnnnu»rn-nnnnnnnanBOlaB
UniverSBlCOUntcr...................n.......”.......n..........aHPSBISA
PuhCMOdUlﬂtﬂh»ooan-on-v»npnann'nn»n»bbnﬁ-»nnnn-pno;»W'JSI‘
CﬂblcmscmblypBNC(“‘I’CQUil’Cd) llOi'PDDOlbpnbbbbbtitbl!blbtbt‘l!&'iHPlll?OB
AdﬂptcrgprNMﬂlCloBNcrcmﬂlc vvarerseaanasascrrrarrererssnsy HP 1250-0780

*Figure 4.7 Is a schematle dlagram of n pulse modulator that has suffickent on/off ralio for use up 1o 100 MHx. It may be
substituted for the Watkins-Johnson pulse modu'pior,

yinEg Ine !

Yioes our : 1 HANH ik
F IhP . NANNIFoUY

6 QUASLPEAKOETECTOP (kP
IHIUT © I8 DUASHPEAX DETICT!N QUY
! Jll n
3
a
[z

! o oo Bh o [TTE] *** -* QUASIPEAK
W g: gg 22 i‘ §§ §§ ADAPTER
| ﬂﬁ. l!l‘: Be Mué )
8 YorD B8 cic e v 'S M BR
saton gzt OR
UNIVERSAL PULSE
COUNTER GXNERATOR
- > E !
PULBE 5 sr—ol
, MOTULATOD e " na
"—" DAadock -
ul T nuwrhl]

INE TEE

Figure 4-10, 9-kifz Pulse Test Setup
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Madel B5650A Performnnce Tests

‘. | PERFORMANCE TESTS

{ 4
i

4™ 443, okHzPULSETEST(Cont'd)

! PROCEDURE; -‘

’ 1, Conuect equipment as shown In Figure 4-10, i
: ii
i | | NOTE
i | It the HP 8560A Spectrum Analyzer I used, use a canter frequency of 100
; MHz tor this test,
j 2, On spectrum onalyzer, press (38 , On quasl-peak adagler, press :
: 3, Set equipment coutrols as follows, t
HP B5650A1 ; :

!' PREQUBNCYBAND;’.".."...'.”’I..."'.”"'..’.'.’."”’.’."’ @
INSTRFUNCTION'llDD)liDiD|D.!D.'ll}lliil’..’..liilleb.il'liitNOI‘MAL -
HP 8568A (HP B566A): -
; @ Ill.lil.b‘..!l!\b!litﬁﬁ'lD!'iib’.‘f’."."")b!.l'.!Dll..".'i lmkl.lz -

‘ l”l""ii’lP'.0.""l0’!.."’.””’.!.!.’?"!Di”l.b‘i'.i'3mnlr"‘c
NN NN N R R N NN N R N ZOMHZ(IOOMI..ll) 2

R N R R A N R ) SORHZ

A N N A R A e R N NN R N LIN

@ ‘ E Cb!!llltbI'rbi"lbDOOb!Ol!llr‘ilbt!)b.l‘)!"”bbii!(SEtSdB v)
bl!!ht!IFiP!Ulb#lbbb.!'lb.t.ti.‘bb!!-'bblbi'bl‘QSdBPV( @ )

= RN

P HP 8013B;

RATE(HZ).’.."_..’.’.‘.'...P‘.'.’."'.’}’P’."’....'.'""Pl"‘? lOk"'IOO
RATB (Hz) VERNIER [ 2 ... [ R RN R R E R R N N NN RN NN NN M’drnngc
PULSB DELAY(B)D LI I A I AR EEENREEEEE R EEE RN NN RN NN RN NN 35n- lp
PULSE DELAY (5} VPRNIER. ..o s uvusavninnssrssssssss s Fullycounterclockwise
pULSE’......"'.'P."f..".P‘.'.'..’...‘.‘.P"P"'."'D..P""."' NORM
pULSE WIDTH (s) NN R R N A R ] lp-.‘l'n
PULSE WIDTH (l) VERNIER . vvvvviissiriirinins M e R b Fully counterclockwise
OUTPUT (+) AMPLITUDE (V) [ BN Pl RN EN AR EE NN NN NN 200”5.0
OUTPUT(#)AMPLITUDE(V) VERNIER s, vuuusvrsnennrrsnsinrrrssnns MIdl’ﬂ“Ec
OUTPUT(+) OFFSET (&2|5V) sw[lcll I NN R RN EE NN ON
OUTPUT (+) OFFSZ-‘!T' (*ZDSV) vcrnicr (AN N NN NN A Fully clOCkWisc
.-h_: NORM_COMPL IR R AR R R R N NN NORM
‘ INT’LOAD.)’.""’..'5....'.""."..P"..i".."’...".’.*.."”.." lN
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Performance Tests | | | Mode} 85650A

PERFORMANCE TEBTS -

413, 0-kHz PULSE TEST (Coni'd)
¢

4,

5,

6,

T

8,
\9.

A\

IO.

HP 5315A1

" FREQAD.D.PDD""OD"DDDO'DblID'#)OID)D‘DD!OODD"PDD’I'!t!l"'!!’ ln(on) '
\ OATETIMEDELAYbti"ti‘)#0’b!Di'l’b!itbllb’b!'b’bi?l PR RN R MIN

.\l rILTERNORMDP’DD.'.’P..l.P'.lPl"'ii.l'i'iil’i)i.lbbi'l.'.ii lookl’z(hl)
\‘ CHANNELALEVELHHH.Hna»nnnnnnnnnnnnn'-nu- Midl'ﬂllf"

i‘\\ Coup"nsnnlunnnnno»»on’nnnnunnnnu»nnr»u»nn DC(I“)
' Allolhcrpl}ﬁhbullons NI N N T i

On pulse generator, adjust OUTPUT (+) OFFSET vernler for a peak response, Correct setting Is
near fully clockwlse poxition,

On spectrum analyzer, press B2 and recard marker amplitude,

dpV

4
1

Uklng mhrkcr amplitude (A) recorded in step 5, calculate frequency offset of [irst sin x/x zero from
fol_lowing:equntlom

A!‘(kHz) = (10A 19, l3“‘}/-'1“)/(2 X 103)

Eunmplc: If morker amplitude (A) rccordm. In step 5 was 93,0 dBpV, then Af is 200 kliz,
1

Aft e, kHZ

Set following spectrum analyzer controlst '
m AR e N N N N N R R R R R R R ] IORHZ
)i’.tlli!lll'b!lbi..IDbt’!l”iiib!)bbl.‘bl’l‘DP’DDUDD#!.P SOkHZ

.
'"ﬂm" PR R R R N R R R R R R R bR RN R R R R RN R P RSP R R E NN PR b b 'HSﬂdBnV

Set MARKIER MODE to (]

On pulse generator, adjust Ou ¢k JT () OFFSET vernler to minimlze carrier feedthrough without
decrensing pulse specirum am Jitude (Figure 4-8), Adjust reference level on spectrum analyzer, if
~ hevessary, to keep signal below .ap of display,

“On spectynm analyzer, set to approximately 2,5 times Af calculated In step 6, For
FRided ity

example, if Af is 200 kHz, set to 500 kHz,

Y
il

(1 1 o T O A O O I T YT 1 VR T R T

[ T 1N

Ll

L
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PERFORMANGE TESTS

P

413, 8-kHz PULSE TESY (Cont'd)
n.'.\preasMAanR CJ, thcncnlerAkaz.

12, l&n pulse generator, adjust PULSE WIDTH VERNIER to plncc first zero at merker, Adjust referency
{evel to keep peak of signal near top of dlsplny. (See Figure4-9,)

13, Onspectrum analyzer, setcontrolsnsfollows. ’ b Ty

m t!|I.!Dlill.bblll?!b!P"PID!llIh!ib.b’#’t?.iibb'iibbbbbblbll IOOkHZ

!PI.O’P’O‘.’D}IDDDDlDIDb!b).’bbl.bbl”’!"i""”"”"’5 OHZ

m .!DI...!DDDD}DUD.DD"IDDlibblb'II.DI!PIIll!'D.D.DDO’l %Sdnpv

14, Adjust reference Jevel, if necessary, to place slgﬁnl peak in top division of display.

| 15, Adjust lével of universal counter for stable triggering (GATE and LEVEL lights blinking), On pulse

generator, set RATE (Hz) VERNIER for a counter reading of 1,000 40,010 kHz,
16, On qunsl-pcnk adapter, set QUASI-PEAK DETECTOR to 3. .'
17, On spectrum analyzer, set MARKER MODE to (== , Set TRACE A to (¥ , then to -
After several sweeps, press » Marker amplitude should be 64,5 2.5 dBuV,

—dBuV

|
i

18, Sect RATE (Hz) of pulse generator to 100~ 1, Set RATE (Hz) VERNIER for a counter reading of 100
ﬂ: l HZ. t

'19, On spectrum onalyzer, set TRACE A to (8% , thento » Alter several sweeps, press '

Marker amplitude should be 60,0 ¢:1,5dBuV,

— o dBpV
20. Set RATE (Hz) VERNIER of pulse generator for counter reading of 20,0 40,2 Hz.,
2i. Set TRACE A of spectrum analyzer to , then to .
22, After several sweeps, press (€85) , Marker amplitude should be 53,5 22,5 dBuV.
— iV
4.2
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. PERFORMA’ICE TESTS

413, 8:kHz PULSE TEST (Cant'd).

23

25,

26.

27,

28,

29,
30,
31,

32

b

Set RATE (Hz) VERNIER of pulse generator for counter reading of 10 :0.1 Hz,

On spectrum analyzer, st TRACE A o [55) ythen to (E] | After several SWeeps press () | (1t
signal Is in lowest CRT dlvision, set POST DETECTION GAIN of quusl-peak ndapter to (] and
allow several sweeps before pressing . Subtract 20 dB from marker amplitude readir , Marker
amr.ftude should be 50,0 & 3,0dBpV,

dBuV

Set RATE (Hz) VERNIER of pulse generator for counter rending of 2,00 4:0,02 Hz, Set POST
DETECTION GAIN of quasi-peak adapter to Gl f

On spcclrum analyzer, set TRACE A to ythento (5] , After several sweeps, press &) |
Subtract 20 dB from marker amplitude reading, Difference should be 39.5 % 3,5 dBpV.

\ - o ! _ f | ———dBpV
Set RATE (Hz) VERNIER of pulse genéfntor for counter reading of 1,00 40,01 Hz,

On spcclrum nnnly:cr, set TRACE Ato (&) ' thento (2] , After several sWeeps, press (%
Subtract 20 dB from murker nmpllludc reading, Difference should be 27,5 &3,5 dBuV,

dBpV

Set PULSE PERIOD of pulsc generator to EXT (+).

On spectrum analyzer, set to 10 sec, Set TRACE A to , then to ’

On pq!sc generator, press MAN,

i '
On spectrum analyzer, se¢ MARKER MODE to (== , Press » Subtract 20 dB from marker
amplitede reading, Difference should be 36,5 +3,5dBuV.

—dBpV

422
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5 ~ PERFORMANCE TESTS

I ‘ )

! 414, 200kHz PULSE TEST

| SPECIFICATION:
E Refer 1o AMPLITUDE RESPONSE specification of Tnble 1-1, HP Model B5650A Specifications,

DESCRIFTION: -

i The CW n\rplltudc of the spectrum analyzer calibrator is measured to calculate the first zero of the pulse
spectrum, Thc first zero position Is then ndjusted by varying the pulse width of the pulse generator, When
! the first zcro position Is properly adjusted, Vr Is equivalent to 13,5 Vs, the CISPR specification for the
frequency range of 10 kHz to 150 kHz, The pulse rate of the pulse gencrator js then varied to measure the

equivalent quasi-peak amplitude at the specified pulse repetition frequencies for the 200-Hz bandpass
. ﬁllcr.
|
VIDED INP 1
r VIDEQ OUT )

B NANIEIFINY
0 BAMREFOUT

IV QUASIPEAX DETECTOR P
M QUAUPERK DETEC DR OUT
1;1 b1

1§

3
[ |

g o §§§§E o

SPECTIUM [
ANALYZER N

! UNIVIMAL PULEC

: QUKTER © GENERATOR
}

: - omemg | |
N  oococeecto | He "" a0 O
i —— GO
! Bonoooby

cuUTPUT k)

BNC TEE

Figure 4-11, 200-Hz Pulse Test Setup

EQUIPMENT :
: Pulse Generator, .ovssissrsnsasrsnsrssrensrrssrserssinianrs e HPBOI3B
UnivcrsalcountcriPD.D."'..."‘.'.'..".'P.'"’P'..‘.f"’...’.. .’HPSSISA
PUISCMlellﬂtor.a..upnn»;b--»»nbtno»-unvu-oovyno»p»nnunn»nu-pr,..onW"JS].
Cﬂbl@ASSCmbly.BNC(4rcq1-|ier) vieresaaersrsrsaarsrrsrrsrsaraess HP 111708
Adﬂplcr,TychMnlctOBNCchllle u'p»»b»sbt»b»»oo»ortsssbbt»-v-_-Hp1250’0780

*Figure 4-7 is a schematle dingram of  pulse modulator that has sufficient on/off ratfo far vse wp to 100 MHz, It may be

- substhiuted for the Waikins-Johnson pulse modulator,

4-23
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" PROCEDURE:

PERFORMANCE TESTS

414, 200-kHz PULSE TEST (Conl'd) .

I, Connect equipment as shown in Figure 4-11,
. NOTE “ :

If the HP 85881\ Spocirum Analyxer Is used, use a center frequency of 100
MHz for this test,

2, (')nla'pcctrum analytér. press » On quasi-peak adapter, press (=) |
3, Set cqqlpme'nt controls as follows,
HP B5650A:

FREQUENCYBANDDD.D’DDDDDDOIb.b.iDOlh'ibjiillibb"ilibllbtlﬁ}D!'D @
INSTRFUNC’r[ON IlvMO'llii"I?DbD..DO"'i’lli.ll’lbbl.l"’)ib’h) NORMAr

HP B568A (HP B566A):

L AN AR R R R N NN A R R R R R N T ) JkHz

RNInIImIIm I IImTmmmITTTTmmT T 2

llbbl)bl‘..tlt.t.tbtlbi'IDDODO“DI’DD.OliiIbbbbi 20MH2(100MH2)

b
lll!l.l..l.”"l..i’h'ﬁiP'*'.POlD’UOD.UOO.’D..DD.IU’PF'D. lkHz

E)tbbtDDO.P!.#D)OP!&&I!UDUDOlh‘iDD.bt.ilbtill!‘lbbbbbb"ibbl?.h LIN

E; CDDIIDDD.DPDDDD’DDODOblibIlhill.l’lll’lb.'bll‘.bli (SctSdpr)

- LA AR e N N NN NN +95dBuV( )

HP 8013B:

RATE(HZ)DDblbl..'hbbllil.lh..lli’)’IoiiDI!D!Ibti.hb..t.t"bblbbp. 100"‘1

RATE(HZ)VERNIERbpbbnnbbpboitlt’bhbb?rPD’DDUD"O&DI' ruuycoun(crdoc‘(wise
pULSEDELAY(s)F!.I'I'I‘Illl’l'l')PP.i’UDl.."PUDDDF’O’DDDFODD.D. asn.-l#
PULSE DELAY (5) VERNIER, ....000vuvssnssrssvnsarssess, Fullycounterclockwise
PULSE.D..ODDDOD.‘D.'.”’P!.P"DDFP.l....D".l"....."".".’.." NORM
PULSEWIDTH(S)DDP.‘.ﬁ'i."".'.”.’..P.PPP.”PI." FEP P REERYD P 'lm_lom
PULSE WIDTH (s) VERNIER .,....00viusvsrunsrsnsssrns, Fullycounterclockwise
OUTPUT(+)AMPLITUDE(V);..inv-»orvrubo--»-rb-rn;tvv-uup»»--pnp 20 50
OUTPUT (4+) AMPLITUDE (V) VERNIER . ....00vuvviusucssnrsnersse,s Midrange
OUTPUT(“")OFFSET(*zSV)SWiICh AN NN RN ON
OUTPUT (+) OFFSET (2.5V)vernler .. oo s vvsvsvvrisnsvarsnssss.s Fully clockwise
NORM COMPL..i”‘h.p...."..”PP’Dl’.'l’b."'..l.".i”bl"U’) NORM
[NT)LOADP}.0..."’.’}.“..."’0"”i.l.l?”lPODlD"FFD...PIPODIP.PIO IN

4

424 . | - /

i

TN '.I"Il'il| T/ T RO 'V/' LR gy
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PERFORMANGE TESTS

44, 200kHz PULSETEST (Cont'd)

4,

3

6.

7

8,

9,

HP 5315A:

FREQAnonnnnnnrn-nnuonnn'\nnnnnn»nnu.nnu ln(ﬂn)
GATBTIMEDBLAY."‘"."’.""...}"’.'f"”'."’..”..""’.”.. M[N
Fl"TERNORM’."'.’.."..".."|.'.|"."."'"””.’.P..""'.‘ lOOk['lz
CHANNBLALBVELn-nnnpnonnonnnnrnnv-npnurnnn Mfdl’ﬂnﬂc

lcoup"nnillbll!!lDl.lDib’bii!"i.i'i‘lbibli.lbDblbiil-U'D')D”llb? DC(in)
Allolhcrpuuhbultons AR R N N N N N NN Y Oul

On pulse generator, adjust QUTPUT (+) OFFSET vernier for a peak response, Correct setting |s
near fully clockwlise position, Adjust reference Icvcl on spectrum analyzer, if necessary, to keep peak
of signal below 1op of display,

On spectrum analyzer, set (=) to 10 sec and allow n full sweep, Press MARKER E] , then
» Record marker amplitude,

A= dBpV

Using marker nmplltude (A) recorded in step 5, calculate frequency offset of first zero from following
equetions

AF (KHz2) = (10(A~13.58)/20)/(2 x 103)

'Example: If marker amplitude (A) recorded in step 5 was 93,0 dBuV, then Af is 4,68 kHz,

Al

Set following spectrum annlyzer controls:

SN NN RN NN A N N N N NN NN N BOOHZ

‘DDbODDPlb'.F!IDtibi}"i'b”lDIDblOCDDOIil’.'liiilbb?." zkHz
I RN N R NN NN NN Pbbllbbililbibbbbbibtii'l|§+70dpr

D.iblbl)hIDtb.illb!lI’DOIIQD’.!!P’l"Dllb'ibi”'b’)bbi“'l.’.li [scc

Set MARKERMODEty (] .

On pulse generato:, adjust OUTPUT (++) OFFSET vernier to myinimize carrier feedthrough without
decrensing pulse spectrum amplitude (Figure 4-8), (Correct setting is near midrange.) Adjust reference
level on spectrum analyzer, §f negessary, to keep signal below top of display,

1 4‘25
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| \ PERFORMANCE TESTS (‘

444, 200-kHz PULSE TEST (Cont'd)

10, Onspectrumanalyzer, vt (™me") (o appiroximately 2,5 times Af caleulated In step 6, For exam-
ple, IFAfis 4,68 kHz,set (s ]  to12kHz,

11, Press MARKER (&) , Then enter Af kHz,

12, On pulse generator, ud_luist PULSE WIDTH VERNIER to place first zero at marker, Adjust reference
level to keep peak of signal near top of display, (See Figure 4-9,)

13, Onspectrum analyzer, set controls as follows:
PEEEF PR P RN ERE RN EREE R R R R PR EE R PR PR PRI 3kHz

PDPD!D!OQOF!'!DPD""DOIODOlb.li’ﬁ’i""’i’PDDPDPPDO!"D}. OHZ

PER PR EP PR RE PP PP PR P RPN E PPN RN} +60dpr

14, Adjust reference level, i necessary, to place signal in top division of display,

15, Adjust level of vniversal counter for stable triggering (GATE and LEVEL lights blinking), On pulse ¢
generutor, set RATE (Hz) to 100~ 1 and RATE (Hz) YERNIER for counter reading of 100 & 1,0Hz, |

16, On quasi-peak adapter, set QUASI-PEAK DETECTORto (=] ,

17, On spectrum analyzer, st MARKER MODE to (== , Set TRACE A to , then to .
Alter several sweeps, press ' Mnrqu amplitude should be 64,0 22,5 dBpV,

dBpV

18, Set RATE (Hz) VERNIER of pulse generator for counter rcndln_g of 602:0,6 Hz,

19, On spectrum analyzer, set TRACE A to y then to . After several sweeps, press () |
Marker nmplitude should be 63,0 4:2,5 dBuV.

dBpV

20, Se. RATE (Hz) VERNIER of pulse generator for counter reading of 25,0 &:0,25 Hz,
21, Set TRACE A of spectrum nqalyzér 1o ,thento EI

22, After several sweeps, press . (8%) , Marker amplitude should be 60,0 &1,5 dBuV,

23, Set RATE (Hz) VERNIER of pulse generator for counter readirg of 10 &0.1 Fa,
!

4-26
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PERFORMANGE TESTS

444, 200-kHz PULSE TEST (Cont'd)

24, On spectrum analyzer, set TRACB A to (@) , thento (B , After several sweeps press G5

Marker amplitude should be 56,0 = 2,5 dBuV,
dBuY

25, Set R-\TE (Hz) VERNIER of pulse gcncrntor for counter rending of 5,00 :0,05 Hz,

26, On spectrum anelyzer, set TRACE A to (€51 | then to (2] , After seyeral sweeps, press ()
Marker amplitude should be 52,5 3,0 dBpV,

4BV

27, Set RATE (Hz) VERN!ER of pulse generator for counter reading of 2,00 +0,02 Hz,

28, On spectrum analyzer, set TRACE A so () , then to » After saveral sweeps, press .
(I signal is in lowest CRT di "ision, set POST DETECTION GAIN of quast-peak adapter to [ )
and allow reveral sweeps before pressing (i) . Subtract 20 dB from mnrkcr amplitude rending,
Marker nmplltudc should be 47,0 = 3,5dBuV, ' .

L ‘ dBpv
| |
- 29, Set RATE (Hz) VERNIER of pulse generator for counter reading of 1,00 0,01 Hz, Set POST
DETECTION GAIN of quasi-peak adapter to . ,

30, On spectrum analyzer, set TRACE A to , then to . After severnl sweeps, press .

Subtract 20 dB frous marker amplitude reading, Difference shoul ) be 43,0 &3 §dBuV,
—_—dBpV

31, Set PULSE PERIOD of pulse generator to EXT (+),

32, Onspectrum analyzer, set ‘ to 10sec. Set TRACE Ato , then to '

33, Onpulse géndrutor. press MAN,

34, On spectrum analyzer, sct MARKER MODE to (5 , Press (7% , Subtract 20 dB from markes

~ amplitude reading. Difference should be 41,0 3.5 dBpV» :
dBpV
4-27
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Performance Tests

Table 4-2, Performance Test Record (1 of 2)

Model 856504

Hewlett-Packard Company Tested By
Model 85650A
Quasl-Peak Adapter
Serja! No, Date
Para Results
N ’ Tost Desceiption
o Min, Actusl Mox,
410, CW Amplitude Accuracy
11, Amplitude error, Bypass mode ~034dB +0.3 ¢B
19. Amplitude error, Normal mode -1,04dB +1,0 dB
411, Bandpess Filtor Seloctivity
6, 120-kHz bandpass filter selectivity (Within error
limits graph,
Figure 4-3)
12, 9:kHz bandpass Nlter selectivity (Within error
limits graph,
Figure 44}
19, 200kHz bandpass fllter selectivity (Within esror
limits graph,
Figure 4.5)
4-12, 120-kHz Pufse Tast
17, Pulse repetition frequency, | kHz 65.5 dBuV 70.5 dBpV
19, Pulse repetition frequency, 100 Hz 58.5 4BV 61.5 dBuV
22, Pulse repetition frequency, 20 Hz 48.5 dBpv 53,5 d3uV
24, Pulse repetition frequency, 10 Hz 43,0 dBpvV 49,0 dDuV
26, Pulse repetition frequency, 2 Hz 30.5 dBpY 37.5 dBuV
28, Pulse repetitlon frequency, | Hz 28.0 dBuV 35.0 dBuV
32, Isolated pulse 250dBuy 32.0dBuy
413, 8-kHz Pulse Test
17. Pulse repetition frequency, | kliz 62,0 4BuV 67.0 dBpV
19, Pulse repetition frequency, 100 Hz 58.5 dbBpyY ——— 61.5 dBpy
22. Pulse repetition frequency, 10 Hz 51.04d4BpV —— 56,0 dBpv
24, Pulse repetition frequency, (0 Hz 47.0 dBuvV —_— 53.0dBuv
26, Pulse repetition frequency, 2 Hz 36.0 dBuV — 43.0dBpv
28, Pulse repetition frequency, | Hz 34.0 dBpY —_— 41,0 dBpv
32, Isalated pulse 33.0dBpv 40,0 dBuv

4-28
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Table 4-2, Performance Test Record (2 of 2)
l
Rusults
P!:::' Tost Dasaription
’ Min, Actusl Max,
. A14, | 200:Hz Puize Tost

17, Pulse repetition frequency, 100 1z 61.5 dBpv —_— 66.5 dBuV
19, Pulsa repetition frequency, 60 Hz 60,5 dBuV —— e 65.5 dBuV
22, Pulse repetltion frequen.y, 25 Hz 58,5 dBuv _— 61.5 dBpv
24, Pulsc repetition frequer.cy, 10 1z 53.5 dBuV 58,5 dBpV
26, Pulse repetitlon frequency, 5 Ha 49,5 dBuV 55.5 dBpv
28, Pulse repetition frequency, 2 Hz 43.5 dBuV 50,5 dBuV
30. Pulse repetition fi~quency, 1 Hz 39.5 dBuVY 46.5 dBuV
34, Isolated pulse 44,5 dBuV

37,5 dBuV

4-29/4-30







Model 85G50A

Adjustments

SECTION V
ADJUSTMENTS

5+1. INTRODUCTION

5-2, Tils section provides adjustment procedures
for HP Mr.del 85650A Quasi-Peak Adapter, These
procedures should not be performed as routine
maintenpace but should be used (1) after replace-
ment of a part or component, or (2) when per-
formance tests show that instrument specifications
cannot be met, Table 5-1 lists all adjustable com-
ponents by reference designation, adjustment
paragraph, and description,

63, EQUIPMENT REQUIRED

5-4, Table 1-3 lists the test equipment required
for the ndfustment procedures, Other equipment
may be used if Its performance meets the eritical
specifications isted In t:2 table, An equipment list
Is provided with each procedure,

5:5. ADJUSTMENT TOOLS

5-6, It Is recommended that o non-metallic ad-
Justment taol (HP Part No, 8710-0033) be used
whenever possible, Never try to force any ndjust-
ment control in the instrument, This is especially
critical when tuning variable capacitors,

5:7. RELATED ADJUSTMENTS

5-8, Table 5-2 Is a cross reference between
assemblies to be repaired or replaced and the
associated ndjustments, with adjustment
paragraph numbers, These adfustments should be
performed when the troubleshooting information
in Section VIII indicates that an adjustable circuit
is not operating correctly. Perform the ad-
justments after repair or replacement of the cir-
cuit, The troubleshooling procedures end Table
5-2 specify -the required adjustments. The pro-
cedures indicate any adjustments that interact with

or are related to other ndjustmenis, Such ad-
justments should be performed In the order in-
dicated to eusure that the Instrument meels
specifications,

58, FACTOQRY-SELECTED COMPONENTS

3-10, Table 5-3 lists factory-selected components
by reference designation, adjustment paragraph,
and basls of selection, Factory-selected com-
ponents are identified by asterisks (*) in the
schematic diagrams I Section VIII and In Table
d-3, Replaceable Parts,

511. 3AFEYY CONSIDERATIONS

5-12,  Although the instrument has been designed
in nccordance with international safety standards,
the manual contains cautions and warnings that
must be followed to ensure safe operation and to
retain the instrument in safe condition, Service and
adjustments should be performed only by
qualified service personnel,

Adjustments In this sectlon ere per-
formed with power supplled to the
Instrumont while protective covars
aro removed, There are voltages In
the Instrument which can, If con.
tacted, cause personal injury, Be ex-
lreme‘y careful, Adjustments
should be performed only by tralnod
service personnel,

Cepacltors Inside the Insirument
miaht still be chargad, even if the In-
sirument has been disconnecled
from Its source of supply,

Usoe a non-matallic edjusiment too!
wheanever possible.

3-1




Adjustments Mode] 856507
Table 5-1, Adfustable Components
Jeen | M b
AIR2S | DYPASS OFFSET 5:3 Sets OV displny Jevel In Bypass mode,
A2R28 QPP OFFSET 53 Sets GV displny Jevel In Normal made,
AJCB FREQ 5:14 Adjusts frequency of 18,4 M)z Loca) Quctllator,
MC5 9 kHiz BW ADJUST 5:14 Adusts 9 k32 bandpass and Natness,
AICT 9 kiiz BW ADJUST 5.04 Adjusts 9 kHz bandpass and Natness,
AdC8B Y kii2 BW ADJUST 514 Adjusts 9 kl)z bandpass and flainess,
AACLS 200 Hz BW ADJUST 5.4 Adjusts 200 Hz bandpass and Nitness,
A4CI8B 200 )12 BW ADJUST $:44 Adjusts 200 Hz bandpass and Natness,
A4C20 200 Uiz BW ADJUST 5.4 Adjusts 200 Hx bandpass nnd Natness,
A4C2) 200 Hz BW ADJUST LR Adjusts 200 iz bandpass and Mntness,
A4C2T 1844 Miz NULL 513 Adjusts 18,4 Mliz Local Osclllator for
minfimum signal amplitude,
A4RL0 9 kliz AMPTD 5.4 AdJusts amplisude of 9 kliz bandpass signal, )
A4R25 100 N, AMII’TD. 5:14 Adjusts smplitude of 200 Hz bandpass signal, |
ASC4 SYM 5.14 Adjusts Nrststage symmetry of 120:kHz2 bendpass signal,
ASCS CTR 514 Centers Nrstwtnge ) 20kHz bandpass slgnal,
ASCl4 SYM 5.4 Adjusts second-stage symmetry of 120:kl12
bandpass signal,
ASC1S CTR 5.4 Centers second.stage, | 20-kkHz bandpass signal,
ASR2) 120 kllz AMPTD 5.4 Sets galn of 120 kI32 Filter circult fn AS
Filter No, 1 assembly,
ASR27 THROUGH AMPTD 5.13 Sets gain of Through Amplifier in AS
Filter No. | ursembly,




Model 85650A Adjustients

Tulile 52, Reloted Adfustments

Assambly Replaced or Rapalred Parform tha Follawing Nelatad Adjustmonts Paragraph Numbher
A) Front Pane) Nu related adjystments
A2 Motherbuard QuashlPenk Adapter Offset Adjustments 503
A3 18,4 LO and Amplifiers 200 112 Filter Adjustment | 5414
At Filter No, 2 . Bandwideh Filter Adjustiments 54
A5 Fliter No, | | Quas-Penk Adspter Guin Adjustments 5:13
| Bandwidth Filter Adjustments 54
AG Renr Panel No related adjustments

Table 3.3, Factory=Selected Components

Roferance Adjustmant Ranpa of
Deslgnation Parngreph Valuas Basis of Selection
AlC? 54 27 pf o 33 pf Shins adjustiment range W AICB FREQ,
AMLI7 514 0.) pH 100,22l | Selected for proper adjustment of 9kl 1z
‘ bandposs filter,
ASR4 5.4 6,19K to JOK Selected for ndjustment of 1 20-kHz bandpass
filter witix second stage shorted,
ASR12 514 10K 10 34,8K Selecied for mdjustiment of 1 20-k112 bandpass
filter with first stoge shorted,
ASR19 5.4 34,85 10 51,502 Shifts ndjustment range of ASR2)
120 kHz AMPTD,




Adjustments Model B5G30A

ADJUSTMENTS

NOTE

In the following procedures, an HP 8568A Spaectrum Analyzer |s used,
The HP B5GGA Spectrum Analyzer can bo used instead, but some of the
controls might bo difforent, Any such differences are noted In the
proceduros,

NOTE

Befcre performing any adjusiments, allow the spactrum enalyzer to
warm up tor 1 hour,

613, AMPLITUDE CALIBRATION AND ADJUSTMENTS

DESCRIPTION:

When the HP 85650A Quasi-Peak Adapier |» connected to the HP B566A or HP B56BA Spectrum
Analyzer, the 21,4 MHz IF and Video signals of the analyzer are routed through the quasi-peak adapter,
To maintain amplitude calibration, the analyzer must be amplitude calibrated with and without the quasi-
peak adapter. Also, calibration must be maintained In the BYPASS and NORMAL mades of the quasi-
peak adapter whether the Quasi-Peak Detector is on or off, This Is accomplished by means of a series
offset and gain adjustments,

First, the analyzer s amplitude calibrated without the quasi-peak adopter connected, Next, the 21,4 MHz
IF input to the quasi-peak adapter Is terminated and the output {5 displayed on the spectrum analyzer, To
ensure that the internal 18,4 MHz oscillator of the quasi-peak adapter does not interfere with the 21,4 MHz
IF, the 18.4 MHz I5s pulled at the 21.4 MHz output, Next, the quasi-peak adapier is connected and the
penk-detector offsets are adjusted so that there is no displayed output when there is no nput. Separate of |-
sets are adjusted for the off and on conditions of the peak detector. The quasi-peak adapter gain is then ad-
justed in the BYPASS mode to maintain amplitude calibration when the IF and Video signals are routed
through the quasi-peak adapter, Last, the 20 dB (X10) amplifler Is checked for the proper amount of gain.

VIOEQ Ivp

\
( VIDEG QUT 11 NANNPIFINP

IFINP MO JEAMNRSF QUT
J& OUABIFEAXK DETECTON INP

I our J§ QUASIFEAKDETECTOR OUTY
( Jq " nl ”
. ,,.. ..- ',! .
3 B \}':
.38 E0E

-t
LI 4
= B
= ¥
=t
| ]

ma v oo ME QuASIPEAK
[ :L? & AQAPTER

SHINAL

CAL
auTruT [LLT} 4

Figure 5-1. Amplitude Calbration and Adfustments Test Setup

54
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ADJUSTMENTS

513, AMPLITUDE CALIBRATION AND ADJUSTMENTS (Cont'd)

EQUIPMENT:
Sppc[rumAnnlyzcr’O”i.lb!i!i"')liI.Di’b)i‘}lll.bbll!! [-{PBSGGAQrI-IPBSGBA
SOIITcrminntionIll.l.bill!l'i"i”"’iDlD.l).).l.illllllb‘bb.bll lel593A
A2R25
BYPASS A2R20
OFFSET arn OFFSET

=

A4C2?

AGR27
104 MK
NULL THROUGH AMPTD

Figure 5-2, Amplitude Adfustment Locations
Speclrum Analyzer Calibration
PROCEDURE:
NOTE

If the HP 8566A Spectrum Analyzer |s used, a center fraquency of 100
MHz Instead of 20 MHz Is used as indicatad in the procedure,




Adjustments Maidel BS650A

ADJUSTMENTS

513, AMPLITUDE CALIBRATICN AND ADJUSTMENTS (Cont'd)

I, Connect equipment as shown in Figure 5-1,
2, Pressspectrum annlyzer G35 and quasi-penk adapter then NORMAL,

3, On spectrum analyzer, press 8. Adjust spectrum analyzer fromt-panel AMPTD CAL for
MARKER level of — 10,00 #:0,0] dBm,

18.4 MHz Null
4. On spectrum analyzer, disconnect interconnect cable from rear-panel 2,4 MHz IF INPUT connector
and connect it to front-panel SIGNAL INPUT 2 (RF input) connector, {A longer BNC cable may be
substituted without affecting this adjustment,)

5. On quasi-peak adapter, disconnect cable from rear-panel J3 connector and connect it to rear-panel
21,4 MHz IF INPUT connectar of spectrim analyzer,

6. On quasi-peak adapter, terminate J3 connector with 508 termination,
7. Onspectrum analyzer, check that 21,4 MHz IF QUTPUT cable {5 conneeted 10 21.4 MHz IF INPUT,
8. Keyin following control settings on quas-peak adapter;

lNSTRFUNC’r[ON’..l’biiiiﬁ)ll'!’i’b?.l.b.D.bi‘bl.!"ll'!.ti}.llNORMAL
FREQUENCYBANDDbPOD)iI)!"IIO.PODDD'!Dbbl‘b lllll PP R R ODD

9. Keyin following cantrol settings on spectrum analyzer,
o

Dli.P‘.II”‘."OID"""‘DiI.Di.b..l‘ll'l.i.’i.."blb'i zokHz

= .I"Dlb..D'.l"l.!lll"...i.l.'DDDDDODFDI.i‘li.b’.ll"ﬁlli’i. JkHz

P‘D’DPD'IOOP’.OD'PPDI’D'IF’li..l'"il”’li""..'lb!! lBD4MHz

(2]
(&%) ,
SCALE LOG :u: L R L NN NN l dB

&

10, If necessary, press » then use ¢lther DATA control knob or STEP keys to adjust
reference level to place peak of signal near top of CRT,

11, Adjust A4C27 18,4 MHz NULL (Figure 5-2) for minimum signal amplitude,

5-6




Model B5650A

ADJUSTMENTS

Adjustments

513, AMPLITUDE CALIBRATION AND ADJUSTMENTS (Cont'd)
Quaol-Poak Adapier Offses Adjustments

12,
13,

14,

15,

i6,

17,

Connect quasi-peak adapter to spectrum analyzer as shown in Figere 5-1,
Press quasi-penk adapter '

Key In following control settings on spectrum analyzer,

L ) OHz

L N N N N NN IOM[‘{Z
SCALEDIPFPD’DIDDOIbb.Pi'r!blllbp"ib*lit?l.l.'Dibb'l.'»!’!tilllttlt LIN
MARKER MODEF LI 2 L Y YR

Adjust A2R25 BYPASS OFFSET counterclockwise until MARKER level indieates greater than 0OV,
then clackwise until MARKER Jevel indieator alternates (blinks) between a positive valtage level and
0 nV. Blinking is necessary because once the marker reaches the bottom of the display, the MARKER
Yevel indicator continues to indivate 0 nV even if the signal leve] {5 below that point,

On Quasi-penk adapter, press INSTR FUNCTION NORMAL and QUASI-PEAK DETECTOR @ .

Adjust A2R28 QPD OFFSET counterclackwise until MARKER Jevel indicates greater than OV, then
clockwise until MARKER level Indicator alternates (blinks) between a positive voltage and 0 nV.
Blinking {5 necessary because once the mavker reaches the bottom of the display, the MARKER level
Sndicator continues ta indicate 0 nV even if' the signal level §5 below that point,

Quasl-Penk Adapler Gain Adjustments

I8,
19,

20,

2],
22,

23,

On quasi-peak adapter, press .
On rear panel of spectrum analyzer, connect IF INP to IF QUT,

On spectrum analyzer, connect CAL QUTPUT to SIGNAL INPUT 2 (RF input), Press (3858 | then
press B, Adjust AMPTD CAL for MARKER level indication of —10 +0,01 dBm,

Reconnect cables as shown in Figure 5-1,
Press quasi-peak adapter INSTR FUNCTION BYPASS.

Adjust ASR27 THROUGH AMPTD for MARKER level indication of ~ 10,00 +0.0} dBm.

5-7
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-

)  ADJUSTMENTS

5-13, AMPLITUDE CALIBRATION AND ADJUSTMENTS (Cont'd)

24, Key in following control settings on spectrum analyzer,
(;:;.;.E;.l i

m IR A A N I ] 20M['{2(|00Ml'l7.)

L | MH
L'.' LN R I R O B N 2 I R R R R R R I R R R N T R N T T R N N ] Z
LUl . 0[1
(L] R N R R R R R R Ty 7
S EDD‘PID'iO.FDDOl"Pl’l.li'llbl...ibbi."’Dllb'blb"ﬁiibb‘.l"“ LIN
LILILIL 1

."“ (RS R R R R RN R R R TN R N N R R TN R R R A R ) +9L|Bn‘

(+] A (KSA)(Reference level in dBm)

25, Keyin following control settings on quasi- peak adapter,

() '
INSTR FUNCTION LN NN NN IR R I D R R R B R R R RN Y Nol{h
QUAS[.PEAK DETECTOR I N N NN R R R ]

26, On spectrum analyzer, use DATA knob or STEP keys to adjust reference level so that signal trace Is
slightly below first graticule line above bottom of display,

27. On spectrum analyzer, press MARKER (2], -

28, On quasi-peak adapter, press POST DETECTION GAIN (7] ,

25, MARKER A indication should be 20,0 +0,5 dB,

w

5-8 ;



Madel B5650A Adjustments

ADJUSTMENTS

514, BANDWIDTH FILTER ADJUSTIENTS

DESCRIPTION:

The quasi-peak adapter contains three bandpass filters (200 Hz, 9 kHz, and 120 kHz), ns specified by
Publication 16 of Comite Internationnl Special des Perturbations Radioelectriques (CISPR), the [nlernn-
tional standard for quasi-peak mensurements of clectromagnetic interference (EMI), The characteristies of
these filters are specified over a 21,5-dB range,

Each bandpass filter {5 ndjusted for specified frequency and mmplitude characteristics, The displayed
response s then campared with a specification graph to ensure that the entire response over n 21,5-dB
range is within limits, It is important to note that this 21,5-dB range exceeds the display range of the
analyzer in the 2 dB per division mode, If a filter response appears 1o be near the specified limits at the bot-
tom of the CRT display, it Is necessary to expand the display to verify compliance with specified limits,

To ensure amplitude callbration, the amplitude of each of the quasi-peak adapter bandwidths is adjusted in
the corresponding analyzer bandwidth, This prevents bandwidth switching uncertainty of the onalyzer
from being nffected when the quasi-peck adapter is in the normal mode,

VIEO INP

d B
19€0 QuUT
m N AN N
IF Ihp MO A MK QUr
Jb QUABIFEAK OETECTON INP
IFOUT
J§ QUASIFEAKDETICTRR QYUY
[ “1 1 11 i
| S S
f oo

N LLLY T RTaTs OUASI FEAK
| R

SPECTRUM &

0

frd = el T 0 pa—

“"AL ZER | >|:"l.1;|:.l Hw=§‘,‘[{,”
| BN T T R

ety af e 10T L tifiye

LA LI ' .

Chl

QUIPUT INPUT

Figure 5-3. Bandwidth Filter Adjustiments Test Setup
EQUIPMENT:
Spectrum ANRIYZEr. . v o v e i e ee s e e HP BS66A or HP B568A
PROCEDURE:
NOTE

it the HP 8568A Spectrum Analyzer is used, a center frequancy of 100
MHz Instead of 20 MHz Is used as Indicated In the proceduras,
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Adjustments Model B5650A

ADJUSTMENTS i
514. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)
POME s
X 014 ABG1G
AMPTD BYM  AGTPA ABTPS  CTR
find
%Tﬂ AdN26
200 K
AMPTD
X
ABTP2 "
ASTP1
ABC4
BYM
Adll10
0 kWt
~ AMPTD
' \
A4CR A4CT AACE  AJCB A&Blﬁ MAGIB AAGL0 A4021
S— —~—
09 Hz
BWBA';;KJST . BWADJUST
Figure 54, Bandwidth Filter Adfustment Locations
200-Hz Fllter
1. Key in following control settings on aspm:u'um= analyzer, ’
OFDDDDDODIDIIIDDIOFbib'i.&i‘}”!li)'D‘I ;Iill.b 20MHZ(]00P\1HZ) i.
.P!"OOII!DDDODDDDIlb.b’bDbl.‘bil..l!tlt.lb.lliDIID.'D.D.lOtI Jf(Hz
lll'l.lib.l.bbbi'b’.lll.'l'!i.’.lib”..hl"‘ID'DDIDDD.D SOOHZ
’.'DPD..‘P!IDQDP.}D.ll'DD.D.Ol.bllilDDDDIIDDDD!DOI]‘DDIDD.IUDDD 2t.‘ec i
SCALELOG ”’Dllilb.l.bil»b”ilD.b!!"’."‘lii.’illl’.iIi!.!.lb ?vle

m DISPLAYLINEDCP'I'O'.l’D.i.’l.’.Pi.'.'_’"ﬁ.’!’....i.."bib.h tq
(i)

,’Dl..Pi.’.l’l.D.ODil’tlllillilliiﬁi’bbb.i'DDD!D’PI..rb _BdBnl
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Model 85650A Adjustinents

ADJUSTMENTS

574, BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

2,

3.

5

6,
7.

Key in following control settings on quasi-peak adapter,

INSTRFUNCTION lDllDUi.l’!ilP.b.iDi’ll?’i!b".'!tl"”’l.lPIDP'NORB{ L

el

FREQUENCY BAND . 411 4usseuunsenssonnrrorrrrsssorsnssnsonsrssnnsesss (50
On spectrum analyzer, key In following sequence to display test Jimits for 200-Hz filter,
a, Press (#], RECORDER LOWER LEFT, 1024 Hz,
b, Press (=) , RECORDER UPPER RIGHT, 1026 Hz,

¢, After entering each of following numbers, press t 60, 2048, 60, 600, %80, 600, 280, 975,
400, 975, 600, 825, 600, 600, 670, 600, 670, 0, 330, 0, 330, 600, 400, 600, 400, 825, 600, 975, 720,
975, 720, GO0, 940, 600, 949, 0, 1056,

Connect spectrum analyzer CAL QUTPUT to SIGNAL INPUT 2 (RF INPUT) as shown in Figure
5”35

(See Figure 5-4 for adjustment Jocations,) Adjust A3CB FREQ and A4C15, A4CI8, A4C20, and
A4C21 (200 Hz BW ADJUST capucitors) for flat bandjpass response centered on CRT display (Figure
5-5), Adjust A4R25 200 Hz AMPTD to sct amplitude of response to center frequency point of graph,

NOTE

FREQ adjust.nent A3CB Is usad to center the signal, whlle the remaining
adjustments are used 1o adjust bandpass and flatness. If centering can-
not be achlevad, the valus of A3C7* can be ¢hanged to shift the range of
A3C8, If ths plates of A3C8 are fully meshed, increase the value of
A3C7*, Rofer to Tablo 5-1 for the range of acceptable values for A3C7?*,
Figuro 5-5 shows a typlcal response of the 200-Hz bandpass fiiter with
CISPR error limits Indicated.

Check that response is within CISFR error limlts displayed on CRT (Figure 5-5),

STEP Y| key snce, This sets reference level of spectrum analyzer to — 0 dBm. Press MARKER
{
(== then, using DATA kuob, position marker to lowest position on left side of response, Press

MARKER (] anv posltlfon steond marker to lowest position on right side of response, MKR (2]
indicatior must bs less than 440Hz,

If displiy:c]d response {s nvar tolerance limit at bottom of display, press . then press DATA

. B 511




Adjustments Madel B5650A

ADJUSTMENTS

T

514, BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

CENTER
FREQUENCY
hp BEF -, 2 sllm Areh i@ Wi
P ouds

GdB POINT

CENYER GG, GGU GED Wig EHih EPR bop
MEYS LW 3 by M IR bhe B¥P 2,02 pen

Figure 5-5. Error Limirs for 200-Hz Bandpass Filter

2:kHz Filter

8, Key in following contro} settings on spectrum analyzer,

I R e N NN A A A zorﬂHz(lmMHZ)

AN E N RN NN RN [N RN RN R R A A IOOkHZ

I BN R RN N R A N R R A A N N Y 2UkHz

il

b‘ilDD!.i...)i.'.ll'b..b.b’)'"’i’).'1#DIDDODDIP|.PODDD'D"! lmmscc

SCALE LOG LI I PR R PR R E PR RN E PR bR 2 dB
@ D[SPLAY L[NE LN R N LT O R R O R N T N R N W'Y E]
.l"'l:.':|' N IR Rl N A A A N A N A - B dnnl

9, Key in following control settings on quasi-peak adapter,

[NSTRFUNCT[ON O'OIPD!}’0i.DDPP.I’iiIODDDDI..'P’.D!'D"DIDIF'PPNO[{-N{AL
FREQUENCYBANDII.’{'b"’iiﬁ'l.I’D’i’DPD‘IPIiID.DD.‘D‘FD-".‘.D.DDD'D

=

5-12 '
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Model B5650A Adjustments

ADJUSTMENTS

ii-ii 1

514. BANDWIDTH FILTER ADJUSTMENTS {Cont'd)

10,

12,

13,

14,

On spectrum anslyzer, key in follow,iig sequence to display test limits for 9-k1Hz filter.

n, Press (™ , RECORDER LOWER LEFT, 1024,

b, Press , RECORDER UPPER RIGHT, 1026 Hz.

¢, After entering each of following numbers, press + 40, 2048, 250, 600, 250, 975, 450, 975,
500, 904, 600, 825, 700, 600, 700, 0, 300, 0, 300, 600, 400, 825, 500, 900, 550, 975, 750, 975, 750,
600, 960, 0, 1056,

do  If necessary, press  (aw  on spectrum onalyzes and use DATA knoo to center response
within graph, Center [requency must be 20,0000 & 0.0045 MBz (100,0000 & 0,0045 MHz),

Adjust A4C5, A4CT7, and A4CB (9 kHz BW ADJUST capacitors) for fat bandpass response centered
on CRT display, (I necessary, repeat steps 10d and 11.)

Adjust A4R109 kHz AMPTD to set displayed response at center frcqucncir point of graph, Figure 5-6
shows a typleal response, which must be within CISPR error limits graph,

NUTE

Inductor A4L17* can he changed to make minor changes n bandw!dth.

. Do this only after A4CE, A4C7, and A4CB aroe adjusied; then readjust the
three capacitors, A good test to observe change s to short across
A4L17* hefore changing Its value,

Check that response is within CISPR error limits displayed on CRT (Iigure 5-6),

If displayed response is near tolerance limit at bottom of Jisplay, press ("% ) | then press
DATA STEP ({2) key once, This sets reference level of spectrum analyzer to — 10 ¢Bm, Resposse

must be within CISPR limits st botton of dispiay.

5-13
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Adjustments Model BSGS0A

ADJUSTMENTS

5:14. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)

QENTER
FREOUENCY
hp HEF ep 2 uile AYYRN @ Wil
oy
CENTER 0D, 009 & Mg LR} iFR.H kHp
WES dyx RO My Yiir 320 hHp EwP TR wuen

Figure 5-6, Errar Limits for 9-k1iz Bandpass Filter

f
120-kMz Fliter

NOTE

Allow warm-up time of 30 minutes with top cover installed, to ensure

temperature compensation, before the following procedure Is per
formed,

15, Key In following control seltings on spectrum analyzer.

[

[

Fotavinc N NN NN R R R R R R T T e ZOMHZ(IOOMHZ)

m AR EEEE NN R R R e NN NN NN Y l MHZ
m L A N R R R R ) PR EE PR R R 300 kHz
NN Y] L e N N AR ] 75 mscc
SCALE LOG LR NN NN L LI R A R N ) 2 dB
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Model BS650A Adjustments

ADJUSTMENTS

——

5:14. BANDWIDTH FILTER AGJUSTMENTS (Cont'd)

16, Key in following control settings on qunsi-peak adapter,

INSTRFUNCTION RN R N N N RN A NORMAL

17, On spectrum analyzer, key in following sequence to display test Jimits for 120-kHz filter,
a. Press (™) , RECORDER LOWER LEF1, 1024 Hz,
b, Press (), RECORDER UPPER RIGHT, 1026 Hz,
¢,  After entering ench of following numbers, press : 70, 2048, Z65, 600, 265, 975, 465, 975,
500, 500, 565, 825, 665, 600, 665, 0, 335, 0, 335, 600, 435, 825, 500, 900, 535, 975, 735, 975, 735,
600, 930, 0, 1056,

18, Connect a crystal bypass network between ASTP1 and ASTP2, This bypasses first erystal pole of
filter 50 that second pole can be aligned, See Figure 5-7 for configuration of crystal bypass network,

CAPACITOR REBISTOR
RECEPTACLE
21,4 MHz IF Crysta! Flitor Bypass Notwork
Part Value HP Part Number cD
Resistor 3169 0757.0180 2
Cupacitor 91 pF 0160-2203 9
Receptacle 12513720 l

Figure 5-7. Configuration of Crystal Filter Bypass Network
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Adjustments Model B5650A

ADJUSTMENTS

514, BANDWIDTH FILTER ADJUSTMENTS (Cont'd)
NOTE

In the foliowing steps, a properly adjusted filter polo branks out of the
graph near the 6-dB polnt and clasely follows the outer tolerance limits.

19, Adjust AFC14 SYM and ASCL5 CTR for flat bandpass response centered on CRT display (Figure

5“8)»
NOTE
The bandwlidih is sel by the sslection of AER12*, The 3.dB bandwldth

should be approximately 110 kHz for each stage, Stage flatness from
peak to center frequency should be 0,25 dB to 1,0 dB,

CENTER
FREQUENCY

by BEF -B, 1 ulie ATYEN 1R ub
? ulis

G:4B POINT

CERTER S0, @it Nhp Pk 12 Rivy
KIG lim § W1y e 3 My 6P JFR epec

Figure 58, urrbr Limits for 120-kHz Bandpass Filter

20, Remove crystal bypass network from pole | (ASTPI to ASTP2) and place on pole 2 (A5TP4 to

A5TPS),

21, Adjust ASC4 SYM and A5C5 CTR for flat bandpass response centered on CRT display.
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Mode] BSG50A Adjustiments

ADJUSTMENTS

614, BANDWIDTH FILTER ADJUSTMLNTS (CorYd)
NOTE!

!

Tho bandwlidth is set by the salection of ABR4*, The 3-dB handwlidih
should be approximately 110 !Hi lor each stage, Stage /latness from
peak to centor fraquoncy should 200,25 dB to 1 dB,

22, Remove brystal bypass network, I

23, Do not readjust ASCd, ASCS, ASCS, ASCl4, and ASCIS, Adjust ASR2) 120 kHz AMPTD 10 set
displayed response at center frequency point of graph,

24, Check that response Is within CISPR error limits displayed on CRT (Figure 5-8),

STEP » This sets spectrum analyzer reference level to — 10 dBm, Press MARKER (on])
then, using DATA knob, position marker to lowest position on left side of response, Press MARKER

and position secand marker to lowest position on right side of response, MKRA indication
must be less than 280 kHz,

25, If dlsnh&c}c]i response {s near tolerance fimit of bottom of display, press » the press DATA

Fitie! Bandwidih Amplitlude Adjustments

26, Key In following contro! settings on spectrum analyzer:

Wl
Mith

G

.0OPPlPP’D5il’.l'.'.l‘!’il"l"l”lDD’I“DD'ID ZOMHZ(IOOMHZ)
.’ID!DD!!.OI!DDPPI'IIDDOIDIOD‘DD'Db'bl'ili’b‘blllill'tl.lP.il IMHZ

SCLELOGDD‘I.IDDID.F"I’DD.DI'.Iill"l.}l..‘.‘l’ibblll.lIDI! de

Pl'l.il.I’!O.DOUU""'DDI..llli!lb'.i}‘!’ib"'ilibl.'b —.BdBm

Piout
’I!:l ib'lbhi.lDIOODDD!DDIO'IlI.Ibtiibi!bbib.t’lllll!Iobll'b JmkHZ

27, Key in following control setting on quasi-peak adapter:

&

FREQUENCY BAND. ...\ viiiiisnisiossenserisinssnernsorssnssonss, (2
28, PressMARKER (2],
29, On quasi-peak adapter, set INSTR FUNCTION to NORMAL.
30, Onspectrum analyzer, press .

31, Adjust ASR2) 120 kHz AMPTD for MARKER A level of 0.00 40,05 dB.
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Adjustments » Model B5650A >
.IH ADJUSTMENTS -
;‘} 5:14. BANDWIDTH FILTER ADJUSTMENTS (Cont'd)
a NOTE
b |
- If range Is Insutficlent, AGR19* may be changed, A higher value of =
= ABR19* Increases the loss through the altenuator In the 120 kHz Filter -
4 alrault of A5 Fliter No, 1 assembly, -
32, Set to 20 kHz and 0 200 msec, ==
i 33, Onquasi-peak adapter, set FREQUENCY BAND to ), ==
B 34, Onspectrum analyzer, press MARKER ] y then . é%

35, Adjust A4R109 kHz AMPTD for a MARKER A level of 0,00 0,05 dB, %
. 36, Set to 500 Hzand to 3 sec, i_

37, Onquasi-peak adapter, set FREQUENCY BAND to . _
: 38, Onspectrum analyzer, press MARKER (2] | then , é_;:
- 39, Adjust A4R25 200 = AMPTD for o MARKER A level 0f 0,00 0,05 dB, =

s
=

- =
; Riiwix
' :Ill
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Mode] B5650A

Replacenble Parts

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2, This section contains information for order-
ing replacement parts, Table 6-1 lists abbreviations
used In the parts list, Table 6-2 is a list of names
and addres,es that correspond to the manufac-
turer's ¢ .te numbers vsed in Tables 6-3 und 6-4.
Tables 6-3 and 6-4 list clectrical, mechanlical, and
miscellancous chassls parts in reference designa-
tion arder, Figures 6-1 through 6-4 are illustrations
and parts listings for mechanical parts found in the
instrument,

6-3, HOWTO DETERMINE A
REPLACEMENT PART NUMBER

6-4. Electrical Paris, It is necessary to deter-
mine the reference designation of an clectrical part
before the replacement part number can be deter-
mined. Reference designations for major
wssemblies and components are found in the major
assembly and component location lllustrations at
the end of Sectlon VIIIL, Reference designations for
assembly-mounted components are found, in
alphanumeric order, in the schematic diagrams for

those assemblies, Replacement part numbers for
these parts, in alphanumeric order, are found in
Table 6-3, Reference designations for some
chassis-mounted electrical parts are found on the
power supplies schematic diagram,

6-5. Mechanlcal Parts, Mechanical parts are
identified in Figures 6-1 through 6-4, Part
numbers for these mechanical parts are found in
the lists accompanying chose fllustrations. Some
mechanfeal parts are listed in Table 6-3 following
the listing of electrical parts,

6.6, Rack Mount Kits. Part Numbers for the
Front Handle Kit and the Rack Mount Flange Kit
are listed in Table 6-4,

6.7. ORDERING INSTRUCTIONS

6-8. To order n replacement part for the Instru-
ment, quote the Hewlett-Packard part number
with the check digit (CD), indicate quantity re-
quired, and address the oider to the nearest
Hewlett-Packard office, Addresses of HP offices
are provided at the end of this manyal,

6-1




Replaceable Parts

Mode! B5650A

Table 6-1, Reference Designations and Abbreviations (] of 3)

A rrisasiaans A“ﬂ“bly
AT +vou Altepuaiar, Isalator, Limiter,
Termination
ll‘lr"l!it.’..bl‘!i}tb F'"Qh'ﬂlur
nTtib.PD‘I""II'lIiIbbDD l;"le'y
Coairsrrerrneanners Capacitar
CI’;.p..o»r-pnnnrnn-b ouplrl‘
CR .\ vv o Diode, Dlode Thiristor, Step
Recovery Diode {SCR), Yaracior
Crvervrnranrs Directional Coupler
PL.vovirrenrsrierenssy DelayLine
D5, Annunelatar, Lamp, Light
Emining Diade (LED), Signaling
Device  tAudible or  Visble)
Eovesvorr Miseddlaneous Elecirical Pan

A

A oo e e Across Flats, Acrylic, Alr {Dry
Method), Ampere
ADI s oo Adjust, Adjusiment
AL..I»»‘»&DFDPD-!DDDO! Ul'l'l!llum
Ah’PID.!'Il"'I‘!DDD'.D Am fnne
AN';G‘ID.DDD§!P!!!.||ltl' nntul
hSSYIIDDIbII“!D'lOODIO M'?mbly
AWG ,\,.000000 Amerlcan WireQoge

B

' BAL-.DIDDPIE-DO. Bllaﬂt‘t,unllntﬂl

"ARR FEPRPRBRREFEFFFERFRRRD Bﬂll”tr
BCD..vievseoss Binary Coded Decimal
BDR"DDD.'DDD'DO'O!"PP’. nh‘d'r
BK....... Back, Backed, Black, Brake
Bsc IR NN NN NN NN NN NN N Bus!c
BVR,...., Reverse Dreakdown Yaliage

C

C ..... Capacitance, Capacitor, Cenler
Tapped, Centistoke, Ceramic,
Cermer, Circular MI) Foot, Closed
Cup, Cold, Compression

CEE..,.., lnternatlonal Comniittee on
Rules for the Approval of Electrieal
Equipment

CER.’}DPD!}’*O’IDDDIU'D! C‘fImIC

CH----.n--nnn»rn Cﬂ“ﬂ’"ﬂl(

CHAM . iiviiirrerrensss Chamler

CKT_Fibb!"l"*b’bb#’!l!.t Cimull

CMOS .., Conmplementary Metal Oxide
Senmfconducior

CHDCT. ..., Conducting, Conducive,
Conductivity, Canductor

COM.,...,.v. Commercinl, Commen

CONT v\ vy es» Contact, Continbous,
Canirol, Controller

C5 .viiiams Case, cﬂﬂ"nnk!, Cﬂium,

+ Cross Secifon

REFERENCE DESIGNATIONS

'T!DO-»Obvl‘liiil!sii-!llhol Fult
I:Ltltil-l‘lb'!hl'bibbblllil F”lﬂ’
Heorvorinvorserersess Hardware
HY oo vvievrannasisass Cinulalor
J ooy Elecirical Connector tSiatlonnry
Paryion), Jack
K U T T N O R TR T T O N N 't(l'y
L!Oiil"ii‘bblllll!l Cﬂllnl"db\:lur
Musoirnr i eirernaveresss Meler
MP L Miellaneaus Mechanleal Pan
P, Clectrival Connector (Mevoble
Parvian), Plug
Qovvvvrr Silicon Conrolled Reciifier
{SCR), Trapsistar, Triude Thyrisior
RI!Ib!b’ibi’}.’bl!llill" i‘(‘lllnr

ABBREV|ATIONS

D

¢ T D“p. Dﬁplﬂlﬂnp Dfm'h
Dinmeter, Direct Current

BLovesssersirsonsssaniss Double
DCDR vuvovisvunsrsrarees Decoder
DEC,.oivirerrrrnrrriess Pechmal
DEG.'"’P""."""""' Dcnm
D-HOLE..ovvivvir s D'ShIIKdHOIG
DIA soieiinrsirrinsrinns Diameter
Dlpbi RN N N Dunl ln-Lil)!pﬂﬂ(BBc
D-MODE..,svsrasns Dﬁplﬂlﬂn Mode
DO,....... Pachage Type Designation
DPDT..... DoublePole Double Throw
.DPST.,.,.. DoublePaleSingle Throw
DX oo Diameter By, Duplea

E

E-MODE ,....+.. Ephancement Mode
EPROM...... Erasable Programmable
Read-Qnly Memory
EXToverensnsre Extended, Extension,
External, Extingulsh
EXTRyuinnnsrsrrnnsnans Extpactor

F

F..... Fabrepheit, Farad, Female, Filin
{Reststor), Fixed, Flange, Flint,
Fluarine, Frequency

FF.......» Flange, Female Capnection;
Flip Flup

L vvrersreorvessr, Flash, Flat, Fluld

FXD’-iDDIDIIDD.DDDDDD}.I.O Fi’cd

4]

GEN .....vv00s s Qeneral, Qenerator
GHZ «.vvvvireirinesss Gligahenz
GPvvso oo General Purpase, Group

annnp--nnn»nn- Th"mi“ﬂf
SIDID'Iibl.tv!'?iiiii'biii S“Ilth
TD)!O'D!!D!D!"'I"'O Tfnnlrﬂ"ﬂ“’
Tllibl‘.'l'i!"‘lii Tt"“innluou'd
TC ovvirsaresrress Thermacauple
TP et virserinrsrrrens Ttltl’nh!l
U oo Imegrated Gircult, Microcicult
Yirerenninirs s Electron Tube
YR.vyovayy Breakdown Diode(Zener),
Yoltege Regulatar
Wo v, Cable, Transmission Paih, Wire
FEEE RN R REEbby sofkﬂ
Y orerrnna Crynal Unit (Perocleciric,
Quarn
Zivivavas Tuned Cavity, Tuned Circult

H

[ Hﬂ"y| l'lrtlﬂnplll’udilt. Hinhp
Hole Diameter, Hof, Hub Imide
Diameter, Hydrogen

HD .., Hond, Herd, Head, lieavy Duty

HEX .00 0. Hexndecimal, Hexagen,
Hexagonal

IILCL PEFREPEFE IR R bbb Hr"c“l

HPi;B v e s Hewlett-Packard Interfoce

us

i"{s P b H!ﬂl Scnlrd, H!M 5hl’|l‘lk. '"Eh
Speed

l'IZ»u»ot-’»y-orunopr»nn H!"l

1

IC vusvve Collector Current, Integraled
Circuli

IDb bEBPERE B R Idﬂ“'nfﬂ“nnp Iﬂl[d‘.‘
Diameter

IF +v. .. Farward Current, Intermedinte
Frequency

Ih’pnhittil!iliﬁilibb'l ln'mnan

ING oo e e ernensrs Inchy Indium

1 | O {111

'Ns.rRDPD'IUDDFODDD"DD l"“fumﬂ“

INT oo vnnnay Integral, bntemlty,
Imternal

INTLT..oovvvrevsre Internal Tooth

INV. oo oo vensrevnss bnvert, Inverter

I

"FET» N N Juntliul‘l Hdd Efrl\‘t
Transisior
Ki.ovrevrisn JadeGray Knob{HP
6009-0021) ‘

] 4 S N Jacket
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Table 6-1, Reference Designations and Abbreviations (2 of 3)

K

K SRR RN G KclVill. Ke» K"npkﬂnhm.
Potasfum
Ki srssaisrrssrrrsrsranerssy Knob

RHZpbbtt'hssrn»pnnnn K”thﬂ!
5

LC”DHHnb»»onnn-rnnl Lutch
LCLyvsivisvrasrvrerrirrsse Local
LED, . ovsvvesss Light Emiting Diode
chrnnnltannnnno LCnllh.Lnﬂl
LINvovseveras, Linear, Linear Taper,
Linearity
LK vsiinsnrrannrrirs Llnk.Luck
LKWR»».-»L--»HHHD L“kwnihl‘f
LO. v v v v Local Osclilator, Low
15..,+,s+v, Loudspeaker, Low Power
Schoitky, Serfes Inductance
h’ptn»bon».rnoo»”a Luminous

M

Moy Male, Maximum, Mega, Mil,
Milll, Mode, Momenta, y, Maounting
Hole Centers, Mouming Hole
Diameter

MAy s vssiismrenssee Milliampere

MACH‘OD.D"'PO!DDII}}D Mlchnfd

h’Aernob»b»sﬁvr-po»n Mﬂliﬂ'um

h{CDDDDDD|OD$iDDIODQt h“l”ﬂ-ﬂd!ln

MHZD'DIDD;IDD’#OI.}DDI Mt:lhcl‘!z

MLD..vviarinrinisss Mold, Molded

MM, Frreb bbb b h{ﬁﬂnﬂ'ud Maierial
(Resiricied Anleles Code); Millimeter

10, . .0 e v0vr Metal Oxide, Milliounce,
Molybdenum '

MOSFET ., Mein) Oxide Semicanducior
Fleld Effect Transinior

hITGlI‘)'DDDIFDDIIOUUDD h’nunling

LITLC PR PR R AR E R b PR b h'ﬂlmc

b’wbbbii.b.’b.'.ilhibtli b’i"!“n‘l

N

NAND. (R AR NN N LOBiCNUl'AN”
NC,.... Natlona) Cowse (Thread), o
Connectlon, Normally Closed
N‘CI"IANbpopu--vnntp-u- N'Chlnncl
3] [ 19 Nn“ohl‘l‘ll’)’
NO.,......, Normally Qpen, Nimber
NPN....... Negative Positive Negative
{Transistor)
S..,»+s. Nanosecand, Non-Shorting,
Nose
NTDDIID!'DDDDO!FD Nun‘nNIC'Dd“y
NYLissiirsrranss Nylnn (I’olymld:)

o

OA- AN IR Ollltr Rcsuiﬂﬂj Aﬁiﬂcs.
Group A (Restricted Anleles Cade);
Qver: Sl

0] o 1 N Qetal

OP covivivinrrerinsey, QOperational

pp AR pﬂﬂk; |’|luln!iﬂrul. |’[l.'0.
Pieosecopd,  Plich, Plosle, Plog,
Pole, Palyesier, Pawer, Probe, Pure
l’AN'HD--pnnnpu-bs-vbpt l’nlllltnd
PWCosvivinnaanrsys Printed Circolt
PC .. ovhe Picacoulomb, Plece, Printed
Clreuft
PC[]. SRR b Prinltd Cirtu“ nﬂﬂrl’
PD FERP B ED B BB l’ﬂd; Pﬂnﬂl"um. l’lltll
Diameter, Power Dissipailon
PFurvivesess Plicolaraug Pipe, Female
Cannection; Pawer Factor
L PREEEE R E PR R ph"”ps
PRGu o viiiiiiiriorinenss Pﬂfkﬂ'e
pNP versere Positive N“nilvl’ Pﬂﬂ”ve
(Transistor)
poLYEDDDODFIPDID.P!Pibl Pnl)’t“fr
POZL v vvevvrrenses Porldriv Recess
PRPyDIIOD.I!FPUF’I Purplt,pw ie
PTR vvivvivevannass Palnter, Printer
PVCiivivinvnenss Polyvinyl Chloride
Pvaonpnnn»nnrnnn POW"’

Q
QUAD;»-»:;.»»---;-».» Sclol'Fuur

R

RCYD..ovviviinvisess Recovered
RCVR ..vvuivinnnersnsss Receiver
RD,.vv 0y Dynamie Resistance, Roungd
RECT,,... s\, Recinngle, Rectangular,
Reciiler
REvivivenraerennss Radio Frequency
noLTRD‘blIDDP’DEEODiiD Rraulﬂ‘nr
RRRODIUbIDiiii!!tlll’bbil Rucktr
RLYDDDDI!Dbl"l'b.lib.!lll R:Iny

5

5...v.000, Saybolt Scconds Universal,
Scattering  Parameter,  Schoutky,
Screw Size, Jecond, Shorting, Side,
Stemens, Silicone, Sitk (Intulation},
Sofi, Salid, Square Mil For, Sian-
dord  Threaded, Stanr  Torque,
Searine, Steel, Strul Center Spacing,
Stud Slze, Sulfur

SCRvueesvssr Serew, Scrub, Sillcon
Controlled Rectifer

BOLievviriisivarinarssness Single

SHET . covviiiiirirsvrnness Shalt

SHE vvoiss vaverenenenenss Shank

SHLDltv’vilbil'l!.btli.lb S!‘[e'd

Shovvsvvvevasss, Silicon, Square Inch

SL FPRRE R R R R b bbb 5”{’9.5'0“’

SLPR .ooviviiiivsinrenny, Solder

SLT vouvrvennias Shate, Slot, Slaited

SMB.....v..0, Subminiature, B Type
{Snap-On Cannectar)

SPDT ... ... Single Pole Double Throw
Q"ll..’..il.ll""""' Squﬂ'e
SsTrnn»bhtr--»-nn S%IMIEIISI“I
STD...”".‘.i‘UDIbPPIIsln"dn'd
sTL’IPI.I‘..D".'.‘.'..’.Il s[ctl
SUBMIN «ohvevvva o0y Subminlature
SW PEERER I PPN SINEICWﬂ";S“"ﬂl
Sz..‘.“D'."“.I‘.’l'!.il" si!c

T

TAvivsssesor Ambient Temperature,
Tanialum
Covsrariiinaas, Thermoplasife
TEL T N T T!|tp|l0m.'
"ERM........ Terminal, Terminatton
THD .o oovvv e ve Thread, Threaded
THKU.!!’IIIO&DI’DPE."D!bi TT‘ICk
TO ... Package Type Deslgnution, Troy
Qupce
Tpallll’."ll!}illb-llb. Tnpp!ns
TRMR o ovviiivinvnnsesss Trimmer
TRN v ovsvs v vinerass Tumn, Turns
TTL.. ..y Tan Translucent, Trabsisior
Tesnuistor Logle

v

UF s ovussrirssesenss Microfarsd

U!riib<rilolvlbllrblobb Mi(l’urﬂlntl

Ul‘l.illl‘l’h”bl'li’!i bl'crchtnry

UL..ovie e Microliter, Underwriters'
Labaratories, Ine,

v

V..ovves Yanadium, Variable, Viotet,
Volt, Yoliage

VAC...... Vacuum; Valis, Alternating
Current

VAR .o vvirenssrsiessss, Variable

VDCb DN N N RN '0'"' D[rﬂ:l C\Jl’lt‘ﬂl

l'l'l'
Wo...h Watl, Wantage, White, Wide,
Width, Wire
D""t*ll"!lb.ill ‘-"'Il”h.“’ﬂﬂd
W/LKWR ....000 0 Wiih Lock Washer

WAW . i With Switch
WW. i ey Wire Wound

X
XSTR v.vvvvvnnnnivinns. Tronsisior
Y

Y ..o Adminance, Yellow, Yurium

z
ZMAX, .. u s Marimum Impedance
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MULTIPLIERS

Ahbreviation Pralix
T fera
G Pl
M negn
k kilo
da deka

' d deg)
v venl
m mitli
M micr
n ‘ nany
P pico
v Femiy

[ aito

Multiple

|0ﬂ
10*
T}
1o
10
10!
19-?
1o~}
10-%
jo~?
1o-4
jn-i8

1g-18

Table 6.2, Manufacturers Code List

Manufecturer

Numbar ; Manufecturer Name Address Zlp Code
|

00000 ANY SATISFACTORY SUPPLIER

01295 TENAS INSTR INC SEMICOND CMPNT DIV DALLAS, TX 75222
0192B RCA CORP SOLID STATE DIV SOMERVILLE, NJ 08876
02114 FERROXCURE CORP SAUGERTIES, NY 12277
02768 LLINOIS TOOL WORKS INC FASTEX DIV DES PLAINES, IL 60016
04713 MOTOROLA SEMICONDUCTOR PRODUCTS PHOENIX, AZ 85062
04828 TINNERMAN PRODUCTS DISTRIBUTED BY MOUNTAIN VIEW, CA 94043

WACIITEL CO INC
05093 CARR FASTENER CO A UNITED CARR DIV CAMBRIDGE, MA 02142
05683 WECKESSER CO INC CHICAGO, I1. 66041
06383 PANDUIT CORP TINLEY PARK, IL 60477
07263 FAIRCHILD SEMICONDUCTOR DIV MOUNTAIN VIEW, CA 94042
16546 U S CAPACITOR CORP BURBANK, CA 91504
17856 SILICONIX INC SANTA CLARA, CA 95054
19701 MEPCO/ELECTRA CORP MINERAL WELLS. TX 76067
24546 CORNING GLASS WORKS (BRADFORD) BRADFORD, PA 16701
27014 NATIONAL SEMICONDUCTOR CORP SANTA CLARA, CA 95051
27167 CORNING GLASS WORKS (WILMINGTON) WILMINGTON, NC 28401
28480 | (HEWLETT-PACKARD CO CORPORATE HQ PALO ALTO, CA 94304
30983 MEPCO/ELECTRA CORP | SAN DIEGO, CA 92121
37942 MALLORY P R AND CG INC INDIANAPOLIS, IN 46206
52763 STETTNER.TRUSH INC CAZENOVIA, NY 13035
56289 SPRAGUE ELECTRIC CO NORTH ADAMS, MA 01247
72136 ELECTRO MOTIVE CORP SUB JEC WILLIMANTIC, CT 06226
74970 JOHNSON E F CO WASECA, MN 56093
64 f




Model B5650A Replaceable Parts

Tahle 6-3, Replacashlo Parts

Referonce PPart |c| q, Mfir
asor e
Designation | Number [p| ©% Dasaription Coda MIr Port Number
1) LT R IEN } FROHY FANML [ ] [T Y DTE]
AYLES AT K1 L ) LIMIARPERSED O] LITT N EES
AlR) pykp-avapg v ] REBTRYNM-WAN N/NW LOK JA% LYK DPGT- kn-RE Biann IJT TR LA
111} ns-gae L] § LULTEIRBP BURFRIN DPDT A PEAVACEL EMI !Ui 1L ] yny-24)0
Al mpp-onve 2 1 CAR 1R B PPAGE B-CHIEY Nk -2KY Pina NPA-pNTY
A) RECHARICAL RAMTN
SLEFIOUME RS,
ARl HeAbA-hannR | O 1 KEYRIARD [ 1] Nhat - 50000
ALALER) IPht-0d4AL 1 3 nINBr-nuYYEHIRG 30V BErA PES EN-10 nam LTI L
ALMCRD \yh)-0040 13 PIOLY -BMEICHING JEY BRRA PR BN-2% pnane 3LIM 111
NIAERD RIS TEY ] ] pINDE-SUETrHING ADY BOBdA PRB RN-26 FlHER L I8 T E] ]
‘hlhliul 19y0=-0407 7 . LED-LANP LUR=IHISINGD JTepoMA-RAX BURelY pAND BANS-ATIA
A AIDEZ 159D-0407 r LED-LAPP LUR-PHTsLRED TRt OnA=PAK LVWeRY Fhald banZ-4tila
NIALEGS 1yva-0an? ? LER-LAR® LUN-INV@LHCD JrePnalA-RAX Bup ety Jnaila Ehiid+ATYA
A)AIDBA 1$Yo~-2ai1? 7 LEDsI ARP LUR-THYRIRED TXePIRA~FAX BYRSEV spand nan2-4nn4
ALAYDEY 1Yy ~0AR? 7 EEDsLARE LUNJHToIRED Ll «PORA-HAXN EYRSTY pnand [ TERRT 1LY
AMAIRES 1yyR=-0407 7 LEG-1 ARP LUR-IRTRINCD IFaPORA=RAR L RshY onapn L LEXSIA T
MIAYRS? 1y90-0407 7 LED-LARF LUN<]JNIm)INED JFeDARA-HAX BYEeTY pivanp BAN =ALNA
AJAYREN Iy -paANY H LED-1 ARP LUN-INTRINCD TFnRORA=RAX INEeDY 1111114 [ SRR LT
AVAIDEY 90-0407 7 LED LAMP LiN-INIRINGD JF ol nA=PAX PURREY IIET | BRI« ARDA
AEALDDYD a-paAny 7 LED-] ARP LUR-INTRIRED YFmRURA=BAX BYRaRY Prrdan wanR-ARNA
AIAIDERY )9ve-0407 7 LED LARE LUN~INT=)RED JF oD ANACHAX BUNSEY [JIFTLL ] nany-ARNA
AMALRGIR 1y90-0407? ? LED-LARP LUN-TNY=IRED TFRDONA-HAX BUlebly PNnann sam=4kna
ASAIDE) I YYYa=-0A0Y7 7 LED L ARP LIN=IHT=)NED I aPanA-RAX BUReEY puaps L1 TIEER VUL
AJALDGEA L¥VD-0407 7 LED-LARE LUR-INISINER JFePOFA-RAR BVNshl 4] ] BAGR-dNNA
ALAIREYE )yyv0~0AD7 ki LEDLARP LUN«INT=IRED LF=pPnua-RAX EVEnEY - SUETLL LI TIRET LT
AAIDIYL J¥VE=-0ANY 7 LED-LARP LUN-IHTRINED TFepOrA-RAR EVReRY rnéRn BobR-AnRA
AMMBSI? J¥¥s-0407 7 LED-LARF LUM<JNT=)NED JF}tRNA-NAN BUNSEY Qe EEN-ABNA
AIAIDEID 1RY0=-04ALY7 ? LFD-LARP LUN=IREIINLD TFa2ONA-MAN DYReBY rapg BANT=ANDA
ASMDELY 1y90-0A07 ; LED LAME LUR-IHEsJRCD JF«QXARA-BAX EURSBY -LET ] BAN=A50R
AMARRERE Y9y -n4any LED-LAMP LUR=INTYSIRED [FalORACNAK LVHeLY agp sang-ahi4
MApa 19¥0-0407 7 LED-LARE LM -TNEmnnR [P e2BnA-NAK BUpaly 2iANg EUN2=ALNA
ALAYDGR2 19vi-0487 7 LED-LAMP LUM-INT=IRED I s20MA-NAY EVHeBY Pnang BENS-AREA
MAYE) RBY BTN [ 1] 1 CORKILTOR=IrARES & WOWE B0 BALE PIND IIEL ] 13-4, 18 1 13
AJAIRP | ' BoA)=-070A ] ] kLY-LEL pnape upa) 0FPh
ALAINPR gadi-0lby -] B KEY =31 AWK oRish sha)-H ey
ALATNPD noay=cl0y ] REY -5 AN% F{ £§11] snAY - Joy
AIAIMPA BUAE~RAYY [-] 1 KEY-DFFr, PARK LRAY 412X ] LAYl
AMAIRFY ashtb-do0an | ! FEY~, 45-1p Hi2 -1 L1+ nEssA -0 N
AP naasto-saoRy | 3 1 KEY+)D=-1B0 EHY 28484 NERTG DY
Majhr? neAno-1uuR7 | t ) KEY=~, 03} ENZ eAN NERSN-4DUR7
ALAINFD BoA)-00ye v ) KEY~OrF, RrBIUR CRAY nant E0A) - PLYD
AIAIRRY BoAY~2EYV) b 1} XEY-KiD piaan toA)-Rov)
TILLAT] neAl=0720 4 ¥ ¥EY+INBIN pPREOTY PRANG EaAY=B7R0
ALALRE)) Bhabo-poepL | & 4 KEY- Fiang AbnE-0002}
ALAINP )2 natu-aooay | 7 i KEY- 3 FE LI NEanhponpy
AMAIRPIY hupS0-0aePh | ¥ } KEY= It pirang TRARY ] F)
AJAINPYLA O5AS0-00022 1 & L} hEY- @ A nEpnn-puuRp
ALAERPIG nusbe-cok24 | B ] HEY= A pnang INA ST
AVALRP b Bsahb-0000n | b 1 KEY= b {11118 BEARD-F002A
MAINPLY aus%o~-000R) | & (T4 Ol auanoe fisann-pndl)
ALAIRPYD abpso-0uen) | B MEY= | &E] 1} MLna-pane)
ATAIRPLY a5ano-g0a2) | & ¥EY- | 284nn HELRR~-DRARY
ALAINERD uanm-‘non:z [ kEY- 2 mang Enhn-gRop
AALRED) ASABA-NROR | & KLY~ 2 [ L1 1] Ahaho-pon22
AYAYHPIR 15450-00020 | b KEY~ 2 2aann (LYY RS LI ki
ASAIRPRD Niabp=-00070 | 4 ] KE¥Y=DH PHAGY geeno-aphpo
AIAINP DA A0AD- )BT ] o SYANDOIF-LED WiO.} [y L1:L] ARAR- LN
AININERS ANAY= Y bt 5 GYANDOFF-LFE MI0.7 200 ANAN-1 61D
IV ILLETY AnAl-)bih -} BYANDOEF-LED N}OD,?7 paann Andi-1a)b
ALAJRPR? AQAD~LBLE ] ETAMBDTF=L0D MD,7 Pnano LTT] 8131
ALAIRREI ACAD~)BID B BTANDIFF-LED nid 7 grigo ANAR- Y BID
AR Y ARAD=)B)E -4 EYANROFF-LFD MO, 2 priage ADAN-\ BN
ALAIRRAD LLELEEYS-) 5 ESAHDNIF-LED MED .7 -3 ELL D ANAR-L DI
AJAIRP TN 1L 2313 -] BYAKEDEX=-LED BY§.7 4 (11} ADAR-INYS
A AIREIR AQAd~fb)S -] GYANDUFF =LED N)D .Y -{ L3l ANAR=15)%
AALIKRPIY ANAR=) 81D 5 RTYARRDEF-LER M)D. 7 :{ T1iTY [LT1 R8T 11
MAIRPIA ARAR=IMIE 3 . BEIANEDEF-LFD W) D7 rnaga ARan-tatS
ALAIMIPSD 4040~ hi5 % UTANMIF-LED NiD .7 {111 LUTI YL

See jntroduction to this section for wrdering iInfurmation
*Indicates factory selecied value
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Rofaerance HP Part |c at Mir -
ascript art

Dasignation | Number |o| Y% Desaription Code Mfr Part Number
AALAP )b AQAD-) )N -3 SYARBIFF=LER OB, FLLL (UL TAL ]
AMAAE ARAN-)RiG ] nuulmrr-ttn B1o.7 FLTI OLA- RS
AAYIPIYG ABRE-) )0 B GYAKDUFF-LED hiR,? eang Ankg-hI0
MAYRP Y Andn- ulu ] BYANDIFF-LED Wib, 7 FITL Ay -) e

_ AlAfnPAD Apag-ipie | B SYARDAFF-LERD H)b.7 Fnapy | apan-inih
AJAIRPAY AAR+ SN 8 GYANBOEF-LED B30.% paL um-ulu

- LILILIET] AtAg-Yalh 8 BYAHBUFF-LED YD .2 PHI0 Ahe=ypin
AAIRPAY ApAR-181D 5 SYANRDFF-LER MYE,Y ritgy ABAR-ERYY
ALAJRRAY luﬁ-lhlb |-} GTANDOFE «LED W)D.7 LI ANAL-)AIG
AIAIRPAS Apab-in)h L} BTARROEF=LFD Mj0,Y? rhagn anagepit
AIALGY jHtt-0apd ) ] TRANSIETCR=MOBFLT W-CHAR §F -hiOBL EIL) VHYAEN
LY 1451 T} . TRAMBIBTON=-RUAFEY H-GHAN K- RORE 19h VHEIEN
AlMay Jnts-paps ] TRANBIBYOR-MDUTEY H-CHAN ¥ -WODI e | YNIAEN
AJAICA 1RER-PAR3 [} TRANEIBTOR-ROUCEY W -LHAN | MARE )mnng uhi oK

- MAIGS jein-ga2y 13 THANGIGTOR <KOBIFY K -CHAR - MODE (FILTY LRI

- AYAIOS 1aBA-0404 ] 1 IRANBIRINR BN G} TR-30 Ph=dabipu LT [ TT T
AJAYOY HIBA-pADA ] TRANSIBIOR NON BE TD-Y1) PReJsbiv pivane Innd-g404
Aln)an JaBa-paba n THAKGERTOR WON GE TH=AR PD=1nBRU FliAbn JhinA-bAg4
[JLJLIT [TS L 1[iH] ? 13 NEG)STNR Ahd 3 JIPEM F trede-)gn RADAN CA-1R-Y0=4nAN-F
AMAIRR Nl 4-gdbR 7 FrRIGTON Ak4 VX \PRU F IF=de-100 panaL | €4 1 20-TH-ApaD-F
LI Eav8-0002 7 PEBIGIN® 4n4 §% LJ2EW F VieBe-)bD panAL BA-)I0-Y0=RRA0-F
AJAIRA dayn-pon2 k4 FEBIBINR ABA VY LJOBU F TE=ne-)00 LTS €A [/D-10=dbab-F
Mg DBy -0440 y ] EERISIOR J0x 1% ,102%U F Trene-j00 PABL: CA-1/8-Y0=1000-F
AEAIRT oh¥a~-gaip ? NERIGINN 44 1% 400U F ICspe-)0B paABIn CA-V/0-YOeAnhD -F
AlAjna QAmHI=BRAR 2 RESIEYON AK& 4% Q%W F Yrefie~)n0 pABAL | CA-1/0~TR-4K4N-F
AJA)RY ap¥n=non2 4 NEBLRINN Abd §% J1PRMW F YEshe-y0n AL CA-)/70-YB-dpdp -f
ALAIRLE IL0-0002 Hi PEGIEING ABd 3R L 1P%W F TERepe-np PARAR | LA ) /N-TR-AhANF
AAIRY Y LR 114 H REBIRINR ABA 3% L )PRU F Theda-) D FILETY CA-10-T0-4840 -F
ALALRYIR gotn-0o0R y BEQ)IGINR Aba )k )25 F Treps~§a0 PAR CA-§/A=YH=-ARAD-F
AALRED ISR TS 7 REBLRYNE Apd 3% ,BPEW F YE=0s-)0D LILTTS Cd-)/8-T2uAdAl F
LILIT Eavh-pop2 H PEBIBYOR 4ht N ,)PHM F Yrepe-ju0 gandn LA-320-T0~AlAD-T
APAIRIE any0-0tne y RFGEARGR Abd 1% . JELW F YCwbe-yap LLLITY Ca-3/70-tn-Aaan F
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Replacenble Parts l Model 85650A
[
Table 64, Rack Mount and Handle Kits
HP Part H Mir Manufacturors
o Numbor 0 Descrlption Code Part Number
, ) 50610088 Front Handle Kit—two handles, three and one half 18480 50610088
‘ inches high, and necessary hardware
2 5061.0074 Rack Mount Kit—two flanges, three and one hall 28480 50610074
inches high, and necessary hardware
3 5061,2069 Rack Mount Kit for histrument with previously 284560 5061.2069

mounted handles—iwo flanges, three and
one half inches high, and necessary
hardware

]
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Moadel 85650A

Replaceable Parts

"0
. o6 Pl
0
0
@ > &'
Referance HP Part c
Datlgnetisa Number p | Qv Dascription
o 5020.3801 4 | FRAME, FRONT
9 50208802 5 ) FRAME, REAR
(] 23600119 ] 4 SCREW, MACHINE 6:32 s438.IN.LG PAN:1ID.POZ)
0 B5650-00006 6 | PANEL, REAR
) 5040.7202 9 | TOP TRIM, FRONT FRAME
0 5040.720} 8 4 FOOT, BOTTOM
7] 85650.00012 4 | PANEL, FRONT SUB
0 50407219 B 2 FRONT CAP, STRAP BANDLE
(7] 5040.7220 ! 2 REAR CAP, STRAP HIANDLE
0 2680.0172 I 4 RETAINER SCREW, STRAP LJANDLE
0 5020.8938 B J INTERCONNECT FOOT, LOWER LEFT
()] 5020-8939 9 ) INTERCONNECT FQOT, UPPER LEFT
()] 5020.8937 7 | INTERCONNECT FOOT, UPPER RIGHT
Q 5020.8% 50 2 } INTERCONNECT FOOT, LOWER RIGHT
0 5001.038 7 2 SIDE TRIM FRONT FRAME
0O 5060.9804 3 2 STRAP HANDLE ASSEMBLY
Q 50208832 | 2 SIDE STRUT
3 5060.9835 0 | COVER, TOP
50609847 4 | COVLR, BOTTOM
(0] 5060.€ R76 ) 2 COVER, SIDE (HHANDLE)
Q B5650.,0008 8 ' PANEL, FRONT DRESS
1600.0367 7 il LOCK LINK, STAMPING-SST
3 23600330 5 8 SCREW, MACI} 632 ,1BB.IN.LG PAN.{D.POZ)

Figuire 6-1, Cabinet Parts, Exploded View
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"REFER TO TABLE 6-3 FOR PART NUMBERS, E

Flgure 6-2, Chassiy Parts, Explqc}ed" View ( ! 'bf 2)
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Model BS650A

Replacenble Parts

SCREW, MAC!I 8.32,25.IN.LG 100 DEG

HP P C ! Mir Manufacturors
btam Numtg;tr ) Deseription Codo Part Numbe
Q | 23600114 | 3 | SCREW,MACHG:32 25IN.LG B2 DEG 28440 23600} 14
Q@ | 290007 4 - | WASHER, LK HLCL NO, 8 ,JGBIN.ID 28480 2190.00)7
O | 14000024 9 | CLAMDP,CABLE 25.DIA SWD NY). 28480 1400002+

) | 25100105 I | SCREW, MACH B.32 438.IN-LG PANHD.POZL | 28480 25100105
O | 2s80.0003 5 | NUT, HEXAV/LKWR 8.32.THD .1 25N-THK 28480 2580-0003
@ | 8565020003 | 5 '| ENDPLATE ENCLOSURE 28480 | 8565020003
D | 8565000004 | 4 | RRACKET,SUPPORT 28480 | 8565000004
O | :s0dowr, | 3 * ilER, FL MTLC NO, 6 142 INJD 28480 20500227
@ | 14000053 4 [ CLAME,CABLE,172.DIA 375D NYL 05683 |  WC-34 DLUE
Q | 20600197 2 | SCREW,MACH 6:32 375.IN.LG PANHDPOZI | 28480 2360.0197
Q | 24200001 | 5 | *UT,HEAW/LKWR 6.3~ THD JOGINTHK 28480 24,20.0001
O | 230600015 4 " SCREW, MACH 6.32 31 2.N-LG PAN-UD.POZI | 28480 23600115
@ | 25100270 I | SCREW,MACH 832 3,25.IN.LG PAN-ID.POZI | 28480 25100270
O | s0s00139 6 | WASHER, FLMTLC NO,B ,172IN-ID 28480 3050.0139
® | 855020026 | 6 | BRACKET, TRANSFORMER REAR 28480 85650.20020
O | 8565020009 | 3 | BRACKET, TRANSFORMER FRONT 8480 | 8565020009
@ | 2510095 9 [ SCREW, MACIH 8.32 ,375.N.LG 100 DEG 78480 2510.0195
O | 260017 6 | SCREW,MACH 632 375IN.LG PANHDPOZI | 28480 23600117
© | 8565000000 | | | BRACKET 28480 | B5650.0000)
© | 0844320000 | © | SHIELD, PRINTED CIRCUIT BOARD 28480 | 08443.2000!
Q | oas21.0m 3 | SCREW,TPG 4.20 5.LMLG PAN-HD-POZI STL 28480 0624028
® | 25100047 0 | SCREW,MACI B.32 438.IN.LG PANHD.POZI | 28480 2510.0047
@ | 2x100m 6 28480 25104192

Flgure 6-2, Chassls Parts, Exploded View (2 of 2)
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S 1) (L. AAY®

AGAYA® e QOO0 /D
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{43) boous (le)
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*REFER TO TABLE 6-3 FOR PART NUMBERY

Figure 6-3, AG Rear-Pancl Parts, Exploded View (I of 2)
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Replacenble Parts

HP Part c Mir Manufacturoers
om Numbor D Roscriptlon Cotfe Part Numlior
0 22000143 0 SCREW, MACII 440 ,375.IN.LG PAN.ID.FOZI 28480 22000143
-] 1360.0268 6 TERMINAL, SLDR LUG LK-MTG FOR #6.SCR 28480 03600268

O 24200001 5 NUT, HEX-W/LKWR 6:32.THD ,109.IN-THK 28480 24200001
0 2260.0009 k| NUT, HEX-W/LKWR 4.40.THD ,094-IN-TIIK 28480 2260.0009
o 2360.0) 13 2 SCREW, MACI 632 ,25.IN.LG PANMD.POZI 28480 23600113

) 696000072 4 PLUG, HOLE DOME-HD ,5.D-1JOLE STL 05093 55-48152
0 0380.0643 3 STANDQFF.HEX ,255:IN-LG 6:32-THD 28480 03800643
O 2150.0007 2 WASHER, LK INTL T NG, 6 ,}41LIN.ID 28480 2190.0007
() 21900017 4 WASHER, LK BLCL NG, 8 ,168.IN.ID 28480 21900017
@ 2420.0003 4 NUT, HEX-DBL-CHAM 6-32-THD ,094:IN-THK 28480 24200003
0 2950-0035 4 NUT, BEX-DBL-CHAM 15/32:32-THD 28480 2950.0035
(1, ] 2950.0001 8 NUT, HEX-DBL.CHAM 3 18-32.THD ,094.IN-THK 28480 2950000}
@ | 8565000012 | 4 SUB PANEL 28480 85650400012
Q 0525.0005 9 SCREW, MACI 348 31 2.IN.1.G RD-HD-SLT 28480 1525.0005
@ B5650-00006 6 PANEL REAR 28480 8565000006
0 23600111 0 SCREW, MACH 6-32 ,188.IN.LG PAN-HD.POZ] 28480 236001 1)

Figure 6-3, A6 Rear-Panel Parts, Exploded View (2 of 2}
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*REFER TO TABLE 6-3 FOR PART NUMBERS,

. HP Pert [H Mir Menufacturars
Itom Numh:r D Bascription Code Part Number
Q 35650-‘00008 8 PANEL, DRESS 28480 8565000008
o 85650-00007 7 PANYL, SUB ASSEMBLY 28480 8565000007
o 23600117 6 SCREW, MACH 632 ,375.IN.LG PAN.HD-POZ! 28480 23600117
o '0510-1148 2 RETAINER, PUSH ON KB.TO-SHFT EXT Q4828 C4154.017.27
o 2200.0103 2 SCREW, MACH 440 ,25.IN.LG PAN.HD-POZI 218480 22000103
o 242040001 5 SCREW, MACIE 6-32 ,625.IN-L.G OVALJID-PHL 28480 2420000
© | 2500072 | 3 | NUT,HEXDBLCHAM I/432THD 062IN-THK | 28480 | 29500072
o 0370;] qu 2 KNOB, BASE PTR 3/8 JGK .125.IND 284RB0 0370-1005
| |

,I } Figure 64, Al Front-Panel Parts, Exploded View
624 S
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Madel 85650A

Manunl Beckdating Chnnges

SECTION VI
MANUAL BACKDATING CHANGES

71, INTRODUCTION

7-2, This manual hes been writien for and ap-
plies directly to Instruments with serial numbers
prefixed as indicated on the title page, If the
manual has been revised, carlier versions of the $n-
strument (serial number prefixes lower than the
one indicated on the title page) may be slight'> dif-
ferent in design or appearance, The prrpose of this
section is to document these differences, With the
information provided, the manual can be cor-
rected so that [t applies to any earlier version or
configuration of the Instrument, Later versions of
the Instrument (serial number prefixes biigher than

the one indleated on the title page) are documentnd
in a yellow Manua! Changes supplement,

7-3.  Since there are no carlier versions of the HP
Mode] 85650A Quasi-Peak Adapter, no change in-
formation Is provided here, The manual applics
directly to instrunients with serfnl-number prefixes
listed on the title page, If your instrument serfnl
number prefix is different from the one an the title
page, it Is documented in the Manual Changes sup-
plement, Complimentary coples of this supple-
ment can be obtalned from your nearest Hewlett-
Packard office, Refer to [INSTRUMENTS
COVERED BY MANUAL in Section I for more
information abont serfal number covernge,

7-1/7:2
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Model 85650A

SECTION Vil
SERVICE

81, INTRODUCTION

8-2, This sectlen provides Information for
troubleshooting and repairing HP Model 85650A
Quasi-Penk Adapter,

I WARNING I

Troubleshooting and repair of this
Instrument are performed with
power aupplied 1o the Instrument
and proleotiva covers removad, In:
strument service should be perform:
od only by service-tralnad persannel
who ara sware of the hazards Involv.
ed. Where maintenance can be per-
formed without powar spplled, the
power should be romoved, When
any repair Is completed, be sure that
8ll safoty feslures are Intact and
functloniag and that ell necessary

J rmn are conneciaed to thelr nrotue:
lve grounds.

8-3. SCHEMATIC DIAGRAMS

8-4, The schematic diograms in this section are
arranged by assembly reference designation in
alnha-numeric order, The reference designation
appears in the Jower right-hand corner of each
schematie, Included with each schematic f5s a
component location diogram,

8:5, MAJORASSEMBLY AND
COMZONENT LOCATIONS

B-6, Mnjor assembly and component locatlon [I-
lustrations for the Quasi-Peak Adapter are located
at the end of this sectjon,

0-7. RECOMMENDED TEST EQUIPMENT

8-8, Test equipment and accessories required to
maintain the HP 85650A are listed in Table 1.3, If
the equipment listed is not available, other equip-
ment may oe subctuted §f it mects the eritical
specifications listed,

8.8, SIGNATURE ANALYSIS

8-10, ‘This Instrument has been designed to incor-
porate signature analysis. :roubleshooting the in-
strument using signoture analysis requires the use
of the HP Made] 5004A Signature Analyzer, The
HP Model 5004A Signature Analyzer is a service
tool, 1t recelves signals from the circult n.der test,
compresses them, and displays the result in the
form of digital signatures nssoclated with data
nodes in the clrcult under test,

8-11. Foalures

8-12, In connection with the following
description, refer to the Operating and Service
Manual for the HP 5004A Signature Analyzer,

8:13. Front Panel. Four large seven-segment
displays are on the front pancl, A light to the left
of the display Indicates gate (measuremient win-
dow) nctivity, and snother light on the tight in-
dicates the presence of an rnstable sfg'  ure, Six
pushbutton switches contro) power ons  §, start,
stap, and clock edge ;.olarltics, a hold ,.,0de for
single cycle events or for freezing the signature,
and a seif-test mode, Stop, start, clock, and data
test sockets on the right-hand side of the front
panel are for a self-test diagnostic setup,

8-14. Data Probe. The Active Data Probe
(moare commonly referred to as probe) §s a hand-
held probe, Its main function is to accept signature
Information; however, it s also a Jogic probe, The
lamp at the prabe tip reacts the same o5 the lamp
of the HP 545A Logic Probe, The Jump glows
brightly for a logle high, turns off for a logic Jow,
and glows dimly for a bad logle level, open circuit,
or open state of o three-state device,

8-15. Aclive Test Pod. The Active Test Pod
(more commonly referred to as pod) houses three

" identical channels for start, stop, and clock control

Inpuis, The input wires can be plugged directly to
0,03-inch round pin or connected to a ‘grabber,’
which can be connected to a test point, component
lead, or IC pin, It might be necessary to exiend the
length of the input wires of the pad, This can be

8-]
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accomplished by connecting wires of the desired
length, with grabliers at each end, 1o the grabbers
already present at the pod, HP part numbers for
the grabbers weet red, 1400-0833; black,
1400-0832.

8-16. Operation

8-17, Signature Display. The signature
analyzer uses - compression technique that reduces
any long, complex data stream on a logic nodetoa
four-digit: signature, The digits used for this
signature disploy are 0, 1, 2, 3, 4, 5,6, 7, 8, 9, A,
C, F, H, P, U, The last six digl*s (Jetters) were
chosen (rather than the hexadecimal A, B, C, D,
E, F) to avoid confusion betwee:, letters and
numbers on the seven-segment displays, For exam-
ple, an 8 and n B would appear exactly the same on
a seven-segment dispiay,

B-18, Logic data Is input to the signature
analyzer through the probe for each and every cir-
cuit clock cycle that occurs within a circult con-
trolled time window, Within the signature analyzer
is a 16-bit shift register, There are 216 possible
states that may be encoded and displayed as
signatures, The signature {5 a unique number
representing time-dependent logic activity during a
speclficd measurement interval for the node being
monitored, This signature will always be the same
for that node, provided the clreult is functioning
properly, Any change In the behavior of the node
will produce a different signature, indicating a cls-
cujt malfunction, The signal that causes the node
to produee a signature is the stimulus, which is
provided by the instrument under test in the form
of stop, start, and clock signals,

iFi Ti IH I| \r ‘ [ IIII IH!'F 'I\‘I‘Irw 1

; Modcl B5650A

%.19, When the probe is connected to a logic
noav whaose correct signoture Is known, a com-
parison s made, with the circuit functioning at
normal operating speed, between the signature
displayed on the signature analyzer and the correct
signature provided in the troubleshooting informa-
tion. The comparison of these signatures Is the
means by which a defective node is located on a
printed circuit board,

820, Unstable Signature, Signnture analysis
can detect intermittent faults if they oceur within o
measurement window, However, the signature
analyzer might not Indicate an unstable signature
i the measurement cycle time 5 too short, The
UNSTABLE SIGNATURE indicator Jamp on the
signoture onalyzer will blink, indicating an
unstable signature, [f there Is a difference between
successive signatures Input to the annlyzer,

8:21. Hold Mode, The hold mode of the
signature analyzer holds the signnture present on
the display, preventing the gate control from star-
ting another cycle, This mode Is useful in testing
single-shot events such as start-up sequence, The
hold mode, initiated by pressing the HOLD switch
on the front panel of the signature analyzer, begins
at the end of the current measurement window,

8-22, Sell-Test. The HP 5004A Signature
Analyzer has a bullt-in, self-test function which
tests the entlre instrument except for the clock edge
setect cireult and the ground wire at the pod input,
Refer to the Operation section of the HP S004A
Signature Analyzer Opercting and Service Manual
for the detalled self-test procedure,
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Model 85650A

GRAPHIC SYMBOLS USED IN SCHEMATICS AND BLOCK DIAGRAMS
BASIC COMPONENT SYMBOLS

i

oW Variable Resistor: CW /5 .
'\‘r indicates clockwise rotatjon _@i Light-emiuting diode
of shaft moves wiper towards
locatlon of CW,
Tronsistor, PNP
He Electrolytic capacitor -@ '
4 Variable capacitor
Transistor, NPN
*J/ Slide, toggle, or rocker
o switch
—— Ferrite beud (prevents high MOS~FET, N-Channel
frequency parasitic ;
osclllations)
! » Indicales a factory-select
:!_ l[ or _wg  Pushbutton switch component
4] o
Q Indicates shielding conductor
for cables
A - Relay
) Indicates a plug-in
| cannection
—O— Indicates n soldered or
gllls Crystal mechanical connectjon
Speaker C—3—  Indicates a single pin of a

PC hoard edge connector

— Connection symbol

_@. Breakdown diode: Zener
indicating n Jack (except for

Schottky diode PC board edge connectors)

Figure 8+, Graphic Symbuls Used in Schematies and Block Diagrams (1 0f2) !
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Service | Model BS650A

GRAPHIC SYMBOLS USED IN SCHEMATICS AND BLOCK DIAGRAMS
BASIC COMPONENT SYMBOLS

>— Connection symbol : -4 Earth ground
indlcating a Plug (except for
PC board edge connectors)

Test Paint; Terminal ‘5 Instrument chassis ground,
provided for test probe, May be nccompanied bv »
number or letter to spewny a
particular ground,

1'
Measurement Point: Used to
indicate a convenient point

for measurement, No Q\ Screwdriver adfustment
terminal provided for test \
prabe,

Indicates wire or cable color Q\ Front-panel cuatrol
code, Color code same as \

resistor color code, Flrst
number indicates base color,
second and third numbers
indicate colored stripes,

COMMONLY USED ASSEMBLY AND GIRCUIT SYMBOLS

@. Oscillator _@ Mixer
:D_ Opzrational amplifier D Inverter, buffer
+

84

Figure 8-1, Graphic Symbcls Used In Schematies and Block Dlagrains (2 of 2}




I Model BS650A

Serviee

; BA 3IC LOGIC SYMBOLS
- Dir tinetive-Shape Symbols
. _l>_ AMPLIFIER/BUFFER
_B,_ AND FUNCTION
- :E_ OR FUNCTION
i
] —\ EXCLUSIVE-OR
J FUNCTION
WIRED AND
FUNCTION
| WIRED OR
Té— FUNCTION
[ S

SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED GIRGUITS

Quiput is nctive when Input is active,

Ontput Is active only when al) inputs are
active,

Output i5 active when one or more In-
puts are active,

Qutput {5 active when only one input |
aclive,

Twa or more elements are jolned
together *~ nehieve the effect of un AND
function,

Two or more clements are joined
toge.her to achieve the effect of nn OR
Mnction,

Figtire 8-2, Schematle Symbals for Digital Integrated Clrcults (1 of 2)
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Service Model B5650A

SCHEMATIC 8YMBOLS FOR DIGITAL INTEGRATED GIRCUITS (Conl'd)
BASIC LOGIC SYMBOLS (Cont'd)

Indientor Symbaols (positive logle nssumed)

Input |5 active only on the negative-
going transition,

e——

o d—— ACTIVE PERIOD

ACTIVE-HIGH [nputs and outputs are
indicated by the absence of the negatlon
A symbol. 9,

<4— ACTIVE PERIOD '

- ACTIVE-LOW inputs and oututs are n-
dicated by the presence of the hegntlon
symbol, 0,
— — [y {EPERIOD

_ EDGE-TRIGGERED (dynamlic) fnputs
are Indicated by the presence of the
dynomle input symaol,

Input is active only on the posftive-going
. transition, '

i 4— ACTIVE PERIOD

Figure 8-z, Schematic Symbols for Digital Integrated Clreults (2 of 2)
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Model B5650A Service

HP 86660A QUASI-PEAK ADAPTER, OVERALL DESCRIPTION

The HP Made] BS650A Quasi-Peak Adapter (QPA) is an nccessory to the HP Mode) B266A Spectrum
Analyzer or the HP Mor'el 8568A Spectrum Analyzer, When properly interconnected, the spectrum
analyzer and quasi-peak ndapter provide the capabllity of messurement anulysis of electromagnetic in-
terference (EMI) according to Publication 16 of Comite Internatjonal Speciel des Perturbations Radjoelee-
triques (CISPR),

The QPA can be divided into three functional parts: 1) bandwidth filters, 2) peak detector, and 3) ne-
cessorles control,

Bandwldth Fliters

The QPA contains three bandwidth filters (200 Hz, 9 kHz, and 120 kHz) as specified by CISPR Publicn-
tion 16, These three bandwidths are specified for use over three different frequency ranges (10 to 150 kHz,
150 kHz2to 30 MHz, and 30 MHzto | GHz), ;

The QPA bandwidth filters are inced in series with the spectrum analyzer bandwidth filters by 'breaking’
the signal path of the snalyzer 21,4 MHz IF ar-} routing this signal through the QPA bandwidth filters,
then back to the analyzer. An amplifier in the QPA is used to compensate for Josses due to extra cable
length to maintain proper spectrum analyzer amplitude calibration,

Since the QPA bandwidth filters are In serles with those of the spectrum analyzer, the analyzer bandwidth
used with each of the CISPR-chci fled QPA bandwidths s chosen to be approximately 10 times the QPA
bandwldth, so as to ensure noninterference of the spectrum analyzer bandwidths in the measurement.

Measurement frequency range and corresponding bandwidth selections (both analyzer and QPA) are in-
dicated on the front panel of the QPA. The proper QPA bandwidth |s enabled automatically when the fre-
quency band |s selected, It i5 necessary, however, to separately select the proper spectrum analyzer band-
width, These selections, for both the analyzer and QPA, can be done either manually {rom the front panel
or remotely vin the Hewlett-Packard Interface Bus (HP-1B),

A BYPASS modc Is provided to allow unaffected use of the spectrum analyzer, In this made, both the
bandwidth filters and peak detector are bypassed, and spectrum analyzer operation Is unaffected by the ad-
ditlon of the 85650A Quasi-Feak Adapter,

More detailed explanations of the banuwidth filters are found in the A4 Filter No. 2 and A5 Filter No, |
service information,

Peak Detactor

The peak detector portion of the Quasi-Peak Adapter contalns not only the quasi-peak detector itself but
also a 20 dB (X10) post-detection amplifier and audio amplification clreuitry.

This portion of the QPA is Inserted fn the spectrum analyzer video signal path by ‘breaking’ the signal path
and routing it through the QPA peak detector circuitry, then back to the analyzer,

s ¢ quasi-peak detector can be turned off (through), allowing use of the QPA bandwidth filters with the
spectrum analyzer, Offset anplifiers in bath the peak detector ON and OFF (through) paths are used to
maintaln spectrum analyzer amplitude calibration with or without the peak detector selected,

The video signal s routed to an au-iio amplifier and then to a front-panel-mounted speaker, For AM
signals, centering the resoution bandwidth on n signal allows demodulation, For FM s gnals, the signal
can be slope-discriminated by centering the signal on the slope of the resolution bandwidth filter, n this
manner, the IF signal can be heard, An ON/OFF VOLUME control and an external speaker conn.ction
are provided for convenience, : .

89
J




Service Madel B5650A
~ times-10 post-detection amplifier, which is avallable to ampliry (by 20 dB3) low-level signnls, can be turis
etl on or off us required,

More detalled explanation of the penk detector and nudio elrents can be found In the A2 Motherbonrd ser»
vice information,

Accessories Control

Nine relny switches contalned in the QPA allow for auxiliary devices such as filters, preamplifiers, and at-
tenuators to be switched in and out of the measurement systen, These relnys can be controlled from the
front panel or via HP-IB,

Six of the relays (MULTIPLEX) are confjgured so that ea~l relay has a default and a select position, Only
one relay at a time can be in the select position, as indicated by the accompanying front-panel LEDs,

The other three relays can be controlled independently, Ench relny connects one of two paths, Positlon of
these rejays Is also Indicaied by front-pane} LEDs,

Connection lo the nine relays for use with external equipment Is done through the rear-panel AUXILIARY
SWITCHES connector. A more detailed explanation of relay connections and sehematfe dingram cai be
found in the A2 Mothes board serviee information, :
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A1 FRONT PANEL, CIRCUIT DESCRIPTION
Al Front Panel assembly contains the following:
© AlAl Keyboard |
® AILLSI Speaker
@ AIRI] Audio ON/OFF Volume Control
@ AISI Line Switch

il‘hc speaker, volume cantrol, and line switch perform obvious functions, so only the keyboard s discussed
\ere, -

Koyboard Switches A1A1 Q

i [

The keyboard consists of 23 normally open pushbutton switches configured in a matrix of four rows (KR0-
KR3) and six columns (KC0-KCS5), (Refer to Table 8-1), This matrix is interfaced 1o micropracessor A2U27
In A2 Motherboard Interface nnd Control assembly so that all four rows are normally low (lozic level 0),

Table 8-1, Keybe.ard Matrix

KCe KC1 KC2 KC3 KC4 KCh

MULTIPLEX | MULTIPLEX | MULTIPLEX | MULTIPLEX [ MULTIPLEX | MULTIPLEX

KR ) ) ) ) i) o)

POST POST | QUASIPEAK
DETECTION DETECTION DETECTOR
KR1 GAIN GAIN
] | ] ]
KR2 A A B B C C
] ] CJ ™) CJ )
NORMAL BYPASS | QUASIPEAK
DETECTOR
KR3
O O

When a front-panel key §s pressed (closing the pushbutton switeh), the corresponding key column s pulled
law by the connection through the switch to the key row, Microprocessar A2U27 monitors the key columns
whenever i §s not actually performing n function initinted by a key, The low key column Is detected by the
mlcroprocessor, which then places all four key rows high and cycles a single Jow through the key rows
while still monitoring the key columns, When a low s again detected on the key column, the
microprocessor has located the corresponding row, The only way a key column can be Jow is by a connec-
tion through a pushbutton switeh to a key row that is low, This search for the activatel key takes less than
0.1 second (100 ms'). The key row and key column information {5 used by the microprocessor, much as an
X/Y coordinate palr, to determine the acinal key in the keyboard matrix that i~ pressed,

8-13




Service Model B5650A

When the activated key has been identified, the microprocessor initiates the required action ns indicated by
the function of that key, The time to camplete this action is less than 50 microsecands except when INSTR
PRESET key is pressed, which takes approximately [ second because of the zeroing of the peak detector,
During this time, the micropracessor {s not monitoring the key columns.

Status Indlcators A1AT Q)

Hewlett-Packard Interface Bus {HP-IB). Four front-panel LEDs (DS1-DS4) indicate HP-IB status,
Each LED uses a pullup resistor to the +5V supply, so the anode is normally high (logic level 1), The
cathodes are driven via control lines (LRMT, LLSN, LTLK, LSRQ) from the Interface and Controller
nisscmbly in A2 Mothecrboard, These control lines are also normally high; thus, the LEDs are normally not
lit (off),

When one of the control lines Is pulled Jow (by micropracessor A2U27), the coriesponding LED becomes
forward biased, allowing conduction, and the LED lights (turns on), This accurs when apn HP-IB command
is recelved. (Refer to the A2 Motherboard Interface and Controller circuit description for a detalled ex-
planation,)

Functlon, Six front-panel LEDs (DS5-DS9, DS22) indicate the status of these instrument functions:
quasi-peak detection, frequency band selection, post detection gain, and bypass,

Each anode of these LEDs is connected via a FET switch and a pullup resistor to the 45V supply, The
LED cathodes are grounded, Becnuse the FET switches are normally open (not conducting) the conduction
path for the LEDs is opened and they are not Kt (off).

Switching of the FETs is controlled by control lines (FR1-FR3, THROUGH, QPD ON, GAIN) from the
Interface and Controller assembly in the A2 Motherboard, These cantrol lines are normally low; thus, the
FET switches are turned off (open),

When one of the control lines is taken high (by the microprocessor and contro} circuftry on the A2 Mother-
board), the corresponding FET switch becomes forward binsed (clases) and allows conduction, completing
the conduction path for the corresponding LED that lights (turns on), This action occurs when a front-
panel key is pressed or an HP-IB command |5 recejved, (Refer to A2 Motherbourd Interface and Controller
circuit description for a detailed explanation,)

Auxiltary Swilches, Six front-panel LEDs (DS10-DSI5) indicate the selection of one of six multiplex
relay switches located on the A2 Motherboard,

Each LED uses a pullup resistor to the + 5V supply so the anode is normaily high, The cathodes are driven
by control lines (MX1-MX6) from FET switches in the A2 Motherboard Interface and Controller
assembly, Control of the six relay switches is established so that only one relay will be selected at any time
and, likewise, only one LED indicator will be lit (on).

When one of the contro} lines Is pulled low, the corresponding LED becomes forward biased, allowing con-
duction, and the LED lights (turns on). The LED turns on when a front-panel key is pressed or an HP-IB
command §s recefved, (Refer to A2 Motherboard Interface and Controller circuit description for a detailed
explanation of relay selection and control,)

Six more front-panel LEDs (DS16-DS21) indicate selection of three-bi-channel relays also located on the
A2 Moth((:lrbonrd. These relays are configured so that one of two channels for cach of the three relays may
be selected,
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Each pair of LED fndicntors uses o pullup resistor to the + 5V supply, so the apodes are normally high
(luglc level 1), To be lit (on), the LED must be forward binsed,

Since the three circuits involving Q6, Q7, and QB, respectively, arc identical, only the ¢reuit including Q6
Is discussed, To light the LED In channel 1, the corresponding contral line, SEL A, is effectively held open
by elreuitry in A2 Motherboard Interface and Controller assembly. This condition nllows enough leakage
current through DS19 1o bins Q6 on, which lights DSI6, To light the LED in channel 2, circvitry in A2

Motherboard assembly makes the SEL A line a current sink, turning on DS19, (Refer to A2 Motherbourd
Interface and Caontroller circuit deseription for a detailed explanation of relay sclection and contral.)

A1A1 FRONT.-PANEL KEYBOARD, LED AND KEY SWITCH REPLACEMENT

Front-Panel Keyboard Remaoval

I, Disconnect AC line power cord from HP B5650A,

2, If HP 85650A is physically attached to HP 8566A or HP BS?BA. remove jt,

3, Remove top trim strip from HP 85650A, |

4, Ontopand bottom frames remove six screws that attach sub-panel to front frame,

5. Remove knob lrom volume control, then remove nut securing volume control ta front-panel
assembly,

6. Disconnect ribbon cnb[c:from A2J5.
7. Push front-panel assembly out of front frame.
8. On keyboard, unsolder wires from speaker,

9. Remove 10 screws that altach keyboard to sub-panel,

LED Replacement
10, Remove keyboard (steps | through 9),
11, Unsolder defective LED from keyboard, Save spacer for reuse,

12, Insert new LED, with spacer installed, in printed circuit board, Cathode (short) lead goes to square
pad, Solder jeads to printed circuit board and cut off excess length,

13, Reassemble front panel by approximately reversing procedure in steps 1 through 9,

Key Switch Replacement
14, Performsteps | through 9 to remove keyboard,
15, Remove key from defective switch, Save key for reuse,

16, Using asoldering [ron, melt plastic pins holding switch to PC board and remove switch,
8-15




Service Mode! 85650A

17, To replace switcls, insert plastic pins of new switeh through printed circuit board and use u solder iron
to melt pins to rear of printed circult board, securing switch, A special soldering fron tip (HP Part
Number 8690 —0273) Is avallable for securing the switches to the PC board, ‘
18, Install key on new switch,

19, Reassemble front panel by approximately reversing procedure in steps | through 9.
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A2 MOTHERBOARD, CIRCUIT DESCFIPTION

A2 Nllothcrbnnr-.i Includes three separate cirenitss Peak Detector, Interfuce and Controller, nnd Power
Supply.

PEAK DETECTOR

The Penk Delector cirenitry {5 composed of n peak detector, u 20 dB amplifier, a meter movemer.;
simulator, a through signal path, and an audio amplifier,

Through Path ©

When the front-panel BYPASS mode s selected, switches U7B and U7C nre closed (U7A in the Peak
Detector clreult and U7D In the Meter Movement Simulator elreuit are apen) allowing the video signal
from the urcctrum analyzer to pass unaffeeted through the quasi-peak adapter, The signn! Is bypnssed even
I the qunsi-penk detector function is selected (QUASI-PEAK DETECTOR ON),

Input resistor R provides the propey londing of the spectrum annlyzer output, Amplifier UB buffers the
c‘unsl-pcnk adapter output signsl back to the spectrum analyzer, BYPASS OFFSET potentiometer R25 sets
the zero offset of the through signal,

Audlo Amplitier @

The Input to sudio amplifier U1 §5 contralled by front-panel VOLUME contyol AIR], Bass tone baost s
provided by CB and R23 and high frequency stability s provided by C54 and R29, Wlien the rear-panel Ext
Audio output (80) Is used, Internal speaker AJLS1 is disnbled,

Poak Deteclor @

When the front-panel Quasi-Penk Detector function is selected, switches U7A (in the Peak Delector circuit)
and UTD (in the Meter Movement Simulator clreuit) are closed (U7B and UTC in the Through Path ¢lreult
are open) routing the video signal from the spectrum annlyzer through the Peak Deteclor, the 20 dB
Amplifier and the Meter Movement Simulator,

The Peak Detector consists of amplifier U6, diode CRI, ¢harging capacitor Cl, and varfous resistors, Any
one of three separate charging time constanis [s selected using different combinations of switches USA
through USD, The switch positions correspond Lo the three front-panel frequency bands, Refer Lo Table
8-2, Simplified schematics are shown in Figures 8-7, 8-8, nnd 8.9,

Ve penk detector signal is adjusted for zero offset with QPD OFFSET potentiometer R28, The voltage
ketween TP4 and TP2 should be less than | mV for proper aperation with low-level signals,

Transistor Q2 and resistor R13 provide a remoate quick discharge of charging capacitor Cl,

Table 8-2, Frequency Ranges for Quasi-Peak Detector Switch Settings

FREQ BAND USA ua UED
10-150kilz OPEN OPEN CLOSED
15-30 Mz CLOSED CLOSED OPEN
‘; 03-1Glix | OPEN CLOSED OPEN
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PEAK m—u—l DETEcron A = 110, R, R12
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Figure 8-7, Quast-Peak Detector, 10~150 kHz, Equivalent Cirenit

p— DETECTON
ﬁ?ﬁ‘“" ue '{ " w i o outrur RD = 14 + (A6 + UBD Resiance || AG + NG + RO)

Figure 8, Quasi-Peak Detector, ,1.5-30 MIz, Equivalent Clrcultl

cn R PEAK
PEAR el DETEC TON RA=RI2
DETECTOR ¢ OUTRUY RO = R4, RE, RO, RO
INPUT ny %

Figure 8-9, Quasi-Peak Detector, .03~1 GHz, Equivalent Circutt

20dB Amplifier @

Amplifler U4 Is an ultra-Jow-offset voltage amplifier to buffer charging capacitor Cl in the Peak Detecter
with either unity or X10 gain, QI selects the gain as a result of front-pancl Post Detection Gain setting.

Meter Movement Simulator @

Amplifier U3 and assoclated R-C elements form a twa-pole active lowpass filter to simulate the meter
movement commonly used In a quasi-peak receiver, Switches U2B and U2C add resistors R16 and R17 in
Band 3 (Frequency Band ,03 — 1 GHz) to change the time constant,

INTERFACE AND CONTROLLER

The Interface and Controller circuitry controls the Instrument functions as required by inputs from the
operator, These inputs can be controlled cither manually from the front panel or remotely (via HP-1B)
from a computer/controller,

HP:IB Interface @

Bus transcefvers U1 and U12 Interface the external HP-IB to HP-IB interface U19, These devices handle
all HP-1B pratocol and provide the interface to microprocessor U27 In the Controller and Memory cjcult,
Bl-directional bus driver UL1 [5 used for the data path, If TE is low, the instrument is a listener; if high, a
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driver, The U1 bus outputs (pins 2 through 9) appear to the bus as open collectors because pin 11 (PE) is
grounded,

Bi-directional bus driver U12 hondles the HP-1B protocol, Beeause the quasi-penk detector |5 never n con-
troller, U2 pin 13, DC (Direction Control), is high, Conscqucml[vj. ATN, REN, and IFC can only recejve
commaunds from the bus, while an SRQ ~an only be output to the bus, TE (Talk Enable), U2 pin 1, deter-
mines the direction of HP-18 control for the other lines. When low, DAV is a listener (receives informatfon
frm;:, bus), while NDAC and NRFD output to the bus (talker). The EOI line Is controlled by both TE and
ATN,

U1 retnins the HP-1B address coded by the rear-panel ADDRESS switeh, The coding of this switch §s
transmltted from U27 to UI9 at power-up, To change the nddress held by ULS the primary power nust be
cycled (LINE switch OFF then ON ogaln),

Inputs from U19 are handled by U27 In the same manner as Inputs from the front-panel keyboard, The
microprocessor Is alerted to an HP-IB input by the INT line from U9 pin 9 to U27 pin 6. The
microprocessor then reads the HP-IB iupu: at rata lines DO~ D7 and initiates the nppropriate actjon,

Controller and Memary @

Microprocessor U27 serves as the Instrument controller, Instrument control instructions are stored in
Read —Only Memory (ROM) U26. Storage register ULS buffers the instructions transmitted by the
microprocessor and latches them, These microprocessor instructions serve as addresses to the ROM to ac-
cess the appropriate fnstrument control instructions,

Except when a particular action fs being performed, the microprocessor is internally scanning lines P10
through P15, which are the key column lines from AlAl Keyboard assembly, During this time, the only ac-
tive digital line is the clock line between U9 pin 18 and U27 pins 2 and 3. When a key-down indication Is
detected (key col'mn line low), the micropracessor sends an nstruction to the ROM (via U18) Lo inftinte
the key search routine, This routine loads a low, one bit at a time, into U17 whose outpuis are the key row
lines to the Keyboard assembly, Still scanning P10 through P15, the microprocessor again searches for o
key-down indication, When the pressed key is identified, the internal address of the key indicates the ad-
dress in the ROM that contains the Instruction for the required action, This address is transmitted to the
ROM which outputs the instrument control instruction to the Instrument Control Latches circuit, Once the
action has been performed, the microprocessor returns to scanning the key column lines P10 through P15,

When the instrument is HP-IB controlled and the INT line Is initiated, the microprocessor performs the
same as described for manual operation except that it scans the look-up table of the ROM to interpret the
data output of HP-IB interface U19, This data causes the microprocessor to initiate a particular action
much the same as does a front-panel key belng pressed.

Instrument Control Latches @

Latches UL3 through UL6 pass instument control instructions (data bits D8~ D7) from ROM U26 in the
Controller and Memory clrcuit to the appropriate Instrument circuitry, These data bits are loaded [nto the
latches by control signal {(not) WRT and by a low on two address lines ADR3I through ADR7 from
microprocessor U27 in the Controller and Memory circuit, The outputs of these latches are always enabled
{pins 1 and 2 low) so ance the data has been loaded In and pin 9 or 10 goes high, it is transmitted to the pro-
Fcr lo:ircultry to control the Instrument functions, which remalin in force until new data s loaded into the
atches,

Latch U17 operates in the same manner as do latches UIJ through U16 but U17 does not control instru-
ment functions, Instead, it §s used by the microprocessor to perform the key-down search routine, When a
front-panel key is pressed, the microprocessor loads a low, one bit at a time, into latch Ul7 whose outputs
are the key row ines to the keyboard, This process enables the microproccssor to determine which key was
pressed, (Refer 1o Controlier and Memory circuit deseription for details,)
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Gates USA, U9B, and U9D are used to control the switehes In the peak detector cireultry, The video signal
then bypasses the quasi-penk detector cireuitry (Penk Detector, 20 dB Amplifier, Meler Movement
Simulator in Penk Detector schematic) in BYPASS mode even If the Quasi-Peak Detector function is
selected, (Refer to Peak Detector efreult deseription for detalls.)

Relays and Indlcntors @

Relay control Intches U21 through U235, which operate similarly to U13 through U)7, pass control instruc-
tions (datn bits D0—- D7) from ROM W26 (in Controller and Memory eircuit) to the appropriate relay, The
outputs of these latches control FET switches Q3 through Q11 which in turn control relays K1 through K9
and corresponding front-panel LED Indfcators, When the pushbutton is pressed, the latch outputs
are low (except U2I pin 3) and the FET switches nre open (except Q3) resulting in a relay connection from
pin 9 to pin 8 (except in K1), When the data at a lateh output goes high, the FET switch closes, pulling the
relay contact Lo the other position (1:in 9 to pin 10) and lighting the appropriate front-panel LED, This
response occurs when s front-panel key is pressed or an HP-1B cominand s received, (Refer to Controller
and Memory cirenit desceription for detnlls,) Relays K1 through K6, and associated latches and FETS, con-
tro} the six front-panel MULTIPLEX functions while relays K7 through K9 contral the three independent
dual-channe} functions: A, B, and C,

Powar Supply

The power supply consists of n transformer with two primary windings to allow for different line valtages
and two secondary windings to provide + 5V, +12V, and ~ 12V low-voltage supplies, Integrated cireuit
regulators are used in the low-voltage supplies to provide adequate Input Jine and adequate output load
regulation for each voltage, The + 12V and ~ 12V supplies are decoupled on the Motherboard adfacent 1o
cach of the plug-in printed circuit boards to prevent interference by the 18,4 MHz local osciliaor and 21,4
MHz IF signals,

Input Jine voltage selection is accomplished by two dunl-position switches, allowing four separate settings,
A line ON/OFF switch is provided on the front panel, At turn-off, line voltage is stil] present on the rear
panel and in some [solated areas within the instrument, When working on or near the rear panel, remove
the ac line cable if power Is not needed,
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Model 85650A Service

A2 MOTHERBOARD, TROUBLESHOOTING
Romoval and installation of U18, U28, and U27

Integrated clrcuits U19, U26, and U27 are installed in zero insertion force (ZIF) sockels, To prevent
damage to the ICs or sockets speclal eare must be exercised,

NOTE

shlnr‘lgnrd antl-slatic procedures must be followsd to prevent damage to
theiCs.

Navor use a flat-bladed screwdriver or other taol 1o pry thaese [Cs out of
thalr sockots,

Removal Instructions

Grnkp grip edge of sacket and pull firmly upward, If necessary, a slight rocking motion may be used to
disengage the latching mechanism, Once lateh has disengaged, IC can be easily lifted out of socker,

Installation Instructions

Pull up on grip edge of socket to disengage latching mechanism, Check IC pins for straightness, Place IC in
socket, Carefully Inspect all IC pins for correct alignment in socket, The IC pins must be between the
prongs in the socket, Give specinl attention to the four end pins as they are most casily damaged by
misalignment, resulting in intermittent digital operation, While placing slight pressure on IC, push ends of
upper part of socket downward, The latch s correctly cm;my:JJ when there [s no gap between upper and
Jower pleces of socket or between 1C and socket, See following illustrations.

ic e
aRIp GRiIp
EQBE\ EDGE ggg;
re—— IC IN PLACE
h AND CONTACTS
FULLY CLOSED
WHEN NO GAP
IC INSTALLED PRESENT,
AND CONTACTS -
BEGIN TO j
CLOSE,

Signature Analysis

Digital troubleshooting of the A2 Motherboard is accomplished with signature analysis, The signature
analysis test program is stored in ROM contained in the microprocessor, U27. Grounding TP9 (T1) turns
on the test program,

The HP-IB Interface @ Is not complelely tested. Operation of the HP-IB transcelvers, U1l and U2, [s
checked by fumpering the DO-D7 Jines to them through special service fumpears, UI9 and U20 are not
tested,

The HP 5004A Signature Analyzer is a node-level troubleshooting tool, Use of the HP 5004A will generally
not locate a defective component, In bus-structured fnstruments, many ICs are connected to a single node,
In the quasi-peak adapter, for example, the DO line is connected to six ICs, If the signature for DO Is incor-
rect any of the six ICs could be defective, Many IC failures cause a node to be stuck either high (5VDC
signature) or low (0000 signature), The HP 546A Loglc Pulser and HP 547A Current Tracer are useful in
these situations, More informatlon on use of the HP 546A and HP 547A s contained in Application Note
163-2, available from any Hewlett-Packard Sales or Service office,
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As the quasi-peak ndapier Is n bus struetured instrument, reference 1o the schemntic (l"‘l',;urc_!'l-l-i. 200 2) s
essantial to suceessfully troubleshoot n digital faflure, The schematie provides additional informsttion such
as Input signals and power supply connections,

For ench test program, n charneterstle SVDC signature is given, Except for Test 1, ROM TEST, a correct
SVDC signature does not indlente thut o test has passed, 1t only indicates that the test program is eyeling
properly and that the sipnature analyzer pod leads have been connected correctly,

CAUTION

Ralays A2K1:K8 must be ramovod before porforming signature analysis,
Fallure lo do so may result In damage to tha Instrumant, This |s because
the signature analysis test program turns on the FETs A42Q3.11, which
turn on all nine relays A2K1.K08. During normal Instrument operation, no
mare than four are on at the samse time, The Increased curron! through
A2R31 oversiresses the component and may cause li5 fallure,
1. ROM TEST
Quasi-peak adapter connections:
Jumper A2TP9 1o A2TPI8,

Signature anslyzer connections:

START ./ A2TPI2(LSN)
STOP  T\. A2TPI2(LSN)
CLOCK "™\ AXTPB(SA CLK)
GND A2TP18

Turn quasi-peak adapter LINE switeh OFF then ON,
5VDC  2C15  ROM guod, Goto Test 4, 1/0 TEST,

If the signature fs 0000, the probable cause Is the test program not cycling, The light in the signature
analyzer probe fashies when TP8 and TP12 are probed, U27 pins 2 and 3 should have a 3 MH2z signal
(distorted sine wave) on them, Check power supply voltages and re-check signature analyzer connections,

Before replacing ROM U26, check ull of its inputs with the following test,

2, ADDRESS TEST

Quasi-peak adapter connections:
Jumper A2TP910 A2TPI8,
Signature analyzer connections:

START ./ A2TPI2(LSN)
STOP  "\. A2TPI2(LSN)
CLOCK "\ AXTPI4(RD)
GND A2TPI8

Turn quasi-peak adapter LINE switch OFF then ON,

5vDC 0P7C
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U26 Pin Adilross Slgnnture
} A e
) AG cmp
3 AS 2R
A A cool:
5 Al B5le
0 A ULa¥]
7 Al 4176
B AQ FAFH

IT any of the above nre incorrect, go to Test 3, D BUS TEST, to cheek inputs, I the above are correct,
continue with following signatures.

U26 Pin Addrass Signature
)8 P22 0001
19 122 5484
n P2 uu7?
23 0 187U

If any of the above signatures are incorrect, suspect U27, I pin 1B or pin 19 is stuck chther high or
fow, use Loglc Pulser and Current, Traver to Jocate defective part, U20, U26, or U7,

IT signeture at U26 pin 20 §s OP7C then U206 §s defective, Otherwise check U20 for the Tallowing

signatures:
Pinll - 000
Pin 12 = OP7C

Pin 13 - QE7C

An incorrect signature an pin 12 or 13 {s most likely caused by a defective U27,

3. DBYS TEST

Quvasi-peak adopter connections:
Jumper A2TP9 10 A2TPI8,

Signature apalyzer connections:
START _7  /.2TP,1(TLK)
STOP ™.  A2TPII(TLK)
CLOCK _/ A2TPIO(WRT)
GND A2TPIS

Turn quasi-peak adapter LINE switch OFF then ON,

S5VDC HH9A
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U286 Pin Output Blghattre ‘

9 Do 96PF
10 )] 15C
]| P2 PsI
13 DJ 5CP0O
1L D] P25
15 D5 BSPA
16 136 117
17 D7 6hCh

I any of the above signatures are incorrect, suspect U27, IT signature s elther HHY9A or 0000, the
le 3ie pulser and current tracer are needea to determine which component has ‘hung up' the D BUS,

A, IO TEST
Quasi-peak adapter connections:
Jumper A2TP9 1o A2TPIB,
Signature unalyzer connections:
START ./~ ATPII

STOP  "™\. A2TP}]
CLOCK ™. A2TPB

GND A2TPIB
5VIDC PBO2
Turn quasi-penk adapter LINE switch QFF then ON,
B Input Sipnature {C-PIN
Do 058C 1446, 22.6
DI 1180} 4.5, 22.5
D, 98S 14, 224
D3 2533 143,203
D 76U8 (13.3),(15:3), 173,213
D3 HiA 134, 1524, 174, 214, 25.0
L6 Clsu (13:5),1)5.5), 166,175,215, 246
07) 1anp 136, (456}, 17:6,210,23.6
APAA 9e1,2 04
3268 9.3
urase 9.5,1)
000g° 101
YREY L 10.2
291 10:14
*Sel+'LOCK to ./~ rorlthesc signatures,

If all vutput signavdres on an 1C are correct, check the ADR and D line inputs, These are assumed Lo
. be gnod chnuse he ROM test passed, The ADR linies are checked with Test 2 ond the D lines with
Tesé 3, Also, pin 7 (WRT) of the latches is active,
\
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5. KEVYBOARD TEST
Qunsl-penk ndapter connections;
Jumper A2TIY 1o A2TP18,
Set HP-13 ADDRESS 1o 31,
Disconnect all HP-IN cables from 3 on rear panel,
Sighature analyzer connections:
START / ATPN
STOP "\. A2TPH
CLOCK "\. A2TPS
AND AXTPIB
Turn quasi-penk adapter LINE switch OFF then ON,
5VDC  PBB2
Kay and Key and Koy and Koy ond
Lina 027 Pin Blgnature Signature Sipnatura Signature Signature
(1{{}] 27 4162 MULTIPLEX | A NORMAL
) (] ) O
0F9 Uoce CAPA Usp?
KC1 28 7100 MULTIPLEX A BYPASS
] ) O
AYPA P295 2781 IA5U
KC2 2 UAG! MULTIPLEX QUASLPEAR B POST DI
DETECTOR TECTION GAIN
¢ Ol ®
F470 CHFA 17ce 666U
KC3 k] B9AF MULTIPLEX POST DI i FREQUENCY
TECTION GAIN BAND
) ) )
T1JF 9100 up3i UBBS
KeA K} 9HCP MULTIPLEX | QUASIPEAK C FREQUENCY
' DETECTOR BAND
CJ =) J
P1o4 u/8p 4549 CseU
KCB 02 U/F5 MULTIPLEX c FREQUENCY
NAND
3 CJ
396F U158 THIU

B8-29
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Each key column (KC0 - KCS5) has u characteristic signature as shown in column 3 of the above table,
When one of the keys listed for n KC line §s pressed, n key row Is shorted 1o that key column, This
causes the charncteristic signnture to change, Pressing any other key should not affect the signatu

Genernlly, operation of the keybonrd can be tested by noting whether the LED above a key turns on
when that key s pressed, The (%) key con be tested by setting FREQUENCY DAND
to then pressing G, The LED above (=3 should beon, The [« key can be tested
by sending n REMOTE command (with an HP-IB controller) to the quasi-peak ndapter and noting
that the REM LED tur.s offwhen () s pressed,

HP:IB TESTS
A. Quasi-peak adapter connections:
Remave U19 from its socket, observing anti-static procedures,
Insert Test | jumper (HP Part Number 85650-60052) into U19 sacket,
Jumper A2TP9to A2TPI8,
Disconnect all HP-1B cables from J1 on rear panel.
Signature analyzer connections:
START /  A2TPII(TLK)
STOP ™. A2TPLI(TLK)
CLOCK ./ A2TPIO(WRT)
GND A2TP18
Turn quasi-peak adapier LINE switch OFF then ON,

5VyDC HH9A

Signature with A2TP?
[H Pin Signnture TE Grounded
1 2 26PF HH9A
I 3 135C HI9A
1l 4 PSPH HII9A
1 5 5CI0 [IH2A
1 6 25 HIH9A
1 7 85PA HIYA
I B 17F7 HH9A
Il H 6PCP HHIA
12 L HI9A 85PA
12 5 HHYA P25
12 6 5CPO HH9A
12 7 PsPH HI9A
12 9 I6PF HH9A

The Tast 1 jumper is used to connect-the DO~ D7 lines to the DIO! — DIO8 lines of UL} and to DAV,
NDAC, NRFD, EOL, ATN, REN, and IFC on the terminul side of Ul2, TP7 (TE = Talk Enable)
determines the direction of data Tow through the HP-IB transceivers Ul and UI2, if all signatures

q
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Madel B5G50A Service
are Ineorreer, remove the Test | jumper and check the 1D Bus signatures a2 %19 sacket using Test 3, D
BUS TEST,
B, Quasi-peak adapler connections:
Remove U1Y from its socket, using anti-statie yrocedures,
Insert Test 2 jumper (HP Part Number B5650-60053) into U1Y socket,

Disconneet P13 ribbon eable W1 from AG6A1J3 at rear panel and connect it to ribbon connector
on Test 2 jum,er,

Signature analyzer connections;

START ./ A2TPII(TLK)

STOP . AXTPILI(TLK

CLOCK ./ AZTPIO( )

GND A2TPIB

Turn quasi-peak adapter LINE switch OFF then ON,

5vDC HHYA

Sipnature with A2TP7
iC Pin Sipnature Grounded
] 12 HH9A orcp
1 13 HI9A B5PA
1 14 HIYA 5CPQ
! 15 HIY9A 725C
11 16 HIWA T7F7
1 17 HHYA T3S
1 I8 HIWA 5P
I I8 HH9A oayr
12 13 17F7 TIF?
12 4 FFF6Y 26F
i2 15 HU9A PP
12 16 5CPO HII9A
12 17 225 HI9A
12 18 B5PA BSPA
12 19 7125C 715¢C

This test Is the same as HP-IB Test A, except that Test 2 jumper and ribbon cable W1 are used to
fumper the D Bus lines to the bus side of HP-IBtranscelversULL and U12, If this test fails, check W1
for intermittent operatfon,

If HP-IB TESTS A and B pass and the instrument works in local but not remote, U19 §s defective,
OM (Quiput Memory) Command

This command s a service diagnostic useful for verifying the contents of ROM A2U26, This Is ac-
complished by adding 255 to the sum of the lower cight bits of the contents of the 2048 memory locations.
The check sum Is zero for o good A2U26, A correct check sum indicates that the HP-IB and controller
circultry Is functioning properly,
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The following programs depiet rypleal use of the 'OM' command using the HP 9825, P 9835, end HP
9845 Desktop Computers, .

HP 8026 () HP 0835/6045 (BASIC)
8 uwret PI7H)"Op" 18 DUTRUT P17}
13 255+ QR
2t for I=1 to 20 JE255
20438 J+rdb(?17) 30 FOR I=l T
JJidep IrJinext 2848
I eYY JEJ+RERDBIH
3t desp Jmod256) (717)
[~ 50 PRIHT I%J
¥3P83 (Y HEXT I

78 PRINT LINC2
QY§J MOD 25881-1
88  END

The correct display output fs:

0.00  2048,00

The first number is the check sum, while the second is the last memory location read,
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Figure 8-10, A2 Motherboard, Component Locatfons
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A2
MOTHERBOARD
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Figure 8-11, A2 Motherboard, Peak Detector, Component Locations
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A2
MOTHERBOARD
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Figure 8-12, A2 Motherboard, Interface and Contraller, Component Locatfons
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Figure 8-13, A6A 1 Rear-Panel Interconnect, Component Lacations
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A3 18,4 MHzLO AND AMPLIFIERS, QIRCUIT DESCRIPTION

Al 18,4 MHz LO and Amplifiers assembly provides two 18,4 MMz signals, which are used in the 200 Hz
Filter clrcuit of A4 Filter No, 2 assembly, One of the 18.4 MH= local oscillator signals is used to convert to
3 MHz the 21,4 MHz IF signal (input to 200 Hz Filter in Ad); the other §5 used to convert the IF signal back
to 21,4 MHz after it has passed through the 200 Hz Filter,

18,4 MHz Local Osclilator @

The 18,4 MHz oscillator Is a Colpitts oscillator with a crystal feedback path, A simplified cireuit is shown
in Figure 8.7, ‘

Q7
co

3L
rl

A}

U

clo

l

il

1 Figure 8-17, 18.4 MHz Oscillator, Equivalent Circuit

|

If'the crystal were replaced with a large capacitor, the circuit would osclllate at the resonant frequency of
the parallel resonant eircuit composed of LS, €9, and C10, When the crystal Y1 |5 inserted, the feedback
patl) Is broken at all frequencies except the crystal frequency (18.4 MHz), C7* can be selected and C8
FREQ can be ndjusted (o vary, by several kilohertz, the frequency of crystal Y1, QI3 and Q6 are used to
tun the oscillator on only when the 200 Hz control line is high, The voltage at TP2 s greater than 11V
under this condition,

Bufter Amplifiers @

In the Buffer Amplifiers circuit the two buffer amplifiers are almost Identical cireuits, They provide drive
Jevel to the Driver Amplifiers circult and Isolation for the 18.4 MHz Local Osclilator circuit,

Driver Amplifiers @

The Driver Amplifiess circuit provides high-level (greater thun 47 dBm) drive signals 1o the mixers in the
200 Hz Filter circuit of A4 Filter No, 2 assembly. The bottom amplifier provides a separate 18.4 MHz
signal for downconverting the IF from 21,4 MHz10 3 MHz. The top amplifier provides the 18,4 MHz Jocal
oscillator signal for upconverting the 3 MHz IF to 21.4 MHz. These amplifiers also provide additional
isolation between the 18.4 MHz Local Oscillator circuit and the 21.4 MHz signal path,
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A3
18.4 MHz LO AND AMPLIFIERS
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A4 FILTER NO, 2, CIRCUIT DESCRIPTION
The 21,4 MHz IF signal from the spectrom analyzer {5 routed through the HP 85650A Quasi-Peak Adapter
(QPA), Within the QPA, the IF signal is routed ejther through one of three bandwidth Hlters (200 Hz, 9

kHz, 120 kHz) or through a bypass path, The bypass path, 200 Hz filter, and 9 kHz filter are in A4 Filter
No, 2 nssembly, The 120 kHz bandwidth filter s in A5 Filter No. [ assemlly,

Fliter Select @
U1 provides bins to the switching diodes in the Bypass circuit, the 200 Hz Filter circuit, and the 9 kHz Filter

cireuit, Control lines THRCUGH, 9 kHz, and 200 Hz select the 21,4 MHz IF signal path as determined by
micraprocessor A2U27 in ihe Interface and Controller circuit of A2 Motherboard,

input Filter Q@

Cl is a de block, L3 shunts to ground the current from the switching diodes,

Bypass @

In the Bypnss mode, the 21,4 MHz IF signal {s returned unfiltered to the spectrum analyzer, This allows use
of the spectrum analyzer alone; in this mode, it is unaffected by the QPA,

Switching diodes CR1 and CR3 are used to control the bypass path, Resistors R3 and R4 are used to limit
de current, Inductors L1 and L2 effectively open circuits to 21.4 MHz, preventing the IF signul from enter-
ing the de control circuitry, When the Bypass nath is selected, series diodes CRI and CR3 are forward bias-
ed (on), allowing the 21,4 MHz IF signal to pass, The shunt diode CR2 [s reverse biased (off). When not
selected, the series diodes are reverse biased (off), and the shunt diode s forward biased (on), The serles
diades present about ) pF serfes capacitance shunted by about 5 diode-on resistance, preventing the 21.4
MHz IF signal from passing.

9kHzFllter @

‘The 9 kHz Filter circult is a ladder network with capacitive transformers (C4/C29, C9/C30) at each end.

Input impedance Is greater than 5000, The three crystals are coupled alternately by capacitors and induc-
tors to maintain the resonant frequency of the 21,4 MHz crystals, Switching diodes CR4 and CR6 are used
to select the 9 kHz clrcuit path, The operation of these diodes s similar to that of CRI and CR3 in the
Bypass circuit,

Common-emitter amplifier Q1 and emitter-follower buffer Q2 compensate for signal loss in the switching
network and filter, Gain is adjustable with potentiometer R109 kHz AMFTD,

200HzFilter @

Mixer U2 downconverts the 21,4 MHz IF to 3 MHz using an 18.4 MHz LO signal from A3 18,4 MHz 1.O
and Amplifiers assembly. At the other end of the filter network, mixer U3 upconverts the 3 MHz back to
21,4 MHz using another 18.4 MHz signal from the A3 assembly, The 200 Hz Fiter circuit uses a ladder
network similar to that of the 9 kHz Filter circult, but the 200 Hz Filter uses 3 MHz crystals instead of 21.4
MHz crystals, Switching diodes CR7 and CRY are used to select the 200 Hz clteuit path, The operation of
these diodes Is similar to that of CR1 and CR3 in the Bypass circuit.

Resistor R16 and capacitors C13 and Cl4 provide impedance matching betvieen mixer U2 and the filter
network. Inductor L10 and capacitors C13 and Cl4 provide resonance at 3 MHz. The bandpass of the
filter network is actually centered sbout 200 Hz higher than 3 MHz because of capacitive-only coupling of
the resonators, Proper adjustment of the 18,4 MHz LO frequency (C8 FREQ 'n Al) centers the IF
response,
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Comman-emitter amplifier Q7 nnd emitter-follower buffer Q6 compensate for filter loss and mier conver-
ston Jass, This transistor palr nlso provides n stuble impedance match to mixer U3, Galn is adjustnble with
R25 200 Hz AMPTD,

|

Copachtor C24 and [nductor L1 are resonant at 21,4 MHz, allowing the upconverted (21,4 MH2) output
of mixer U3 to pass but attenuating the 18,4 MHz LO frequency and other mixing products, Amplifier palr
Q4/Q5 provides pain to compensate for U3 mixer conversion loss.

Transformer T1, adjustable capacitor C27, and inductor L13 form an 18,4 MHz trap to attepuate the 18,4
MHz LO frequency while Y7 (a 21.4 MHz crystal) jpasses the 21,4 MHz IF signal, Emitter-follower Q3 buf-
fers the output,

QuiputFllter @

CJis a de block, L4 shunts to ground the current from the switching diodes,
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A6 FILTER NO, 1, CIRCUIT DESCRIPTION

The 21,4 MHz IF signal from the spectrum. analyzer i5 routed through the HP B5650A Quasi-Peak Adnpler
(QPA), Within the QPA, the IF signa! {5 routed elther through one of three bandwidth filters (200 Hz, 9
kHz, 120 kH2) or through a bypass path, The 120 kHz filter is located in AS Filter No, | assembly, The
other twao filters nnd the bypass path are located In A4 Filter No, 2 assembly.

Filler Select @

Operational amplifier Ul supplies bias current to switching dlodes CR1, CR2 and CR3 to enable or disable
the 120 kHz filter path, Control line 120 kHz from A2 Motherboard performs the actual selection ns deter-
mined by microprocessor A2U27,

120 kMHz Fllter @

The 120 kHz filter consists of two similur filter stages and an attepuator, for amplitude ealibration, When
the 120 kHz control line (Input to the Filter Select cireuit) selects the 120 kHz Filter clrcult path, series
diodes CR1 and CR3 are forward binsed (on), allowing the 21,4 MHz IF signal to pass, Shunt diode CR2 5
reverse binsed (off), When the 120 kHz Filter path Is not selected, series diodes CR1 and CRJ are reverse
binsed (off), Shunt diode CR2 5 forward binseu, shunting the 21,4 MHz IF signal to ground to prevent it
from passing through the filter, Resistors R17 and R18 limit de current to the diodes, while Inductors L1}
and L10 prevent the 2,4 MHz from entering the de control circujtry,

Since the two filter stages are similar in operation, only the first stage is discussed, Input transistor Q1 pro-
vides a low-impedance drive signal to the 21,4 MHz crystal Y1 and 1o C4, which compensates for case
capacitance, A tank clrcuit consisting of C35, C6, C7, and L4 inverts the signal to cancel the effect of the
crystal case capacitance, Factory-select resistor R4* provides a load for the crystal and sets the stage band-
width, The buffer amplifier (Q2 and Q3) provides isolation between stages, C32 and R33 provide a Joad for
the amplifier, and LS and C11 provide stability at high frequencies.

The attenuator {5 a T-divider with adjustment (R2} 120 kHz AMPTD) provided for amplitude calibration,
Through Amplifler @

The Through Amplifier circuit compensatps for losses In cabling (internal to the Quasi-Peak Adapter) and
In diode switching networks in the filter aid bypass paths, The output of this amplifier drives the spectrum
analyzer, The oulputs of the other two lilters (200 Hz und 9 kHz) and the bypass path are also routed

through this amplifier, Adjustment for overall gain (R27 THROUGH AMPTD) provides 0 dB insertion
loss to the 21,4 MHz IF of the spectrum annlyzer,
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. | MANUAL IDENTIFICATION -
Bt AR | f | Mate) Numbar; BS650A
R ‘ ’ ’ ‘ Dato Printedt MAY 1981
' : g Part Numbars B5650-90001

»

o . This supplemaent contains Imp'urlnnl information for cbmucilnu monus! arrors and for adapiing, the manual to
Instryments contalning Improyaments made after the printing of the manual,
To usa this .lupplnmcnt‘: |
| Make sll ERRATA comectlons
o Muke all approprate seria} number related chonges Indleated In the taliles bolow,
' — Surisl Prefix ve Number e Make Manual Changen e

e BEEIR) Prafix 0r NUMBER corae Make Manua) Changes

2043A ERRATA

b= NEW ITEM
' NOTE

Manusl change supplements ars revised a3 oflen as pecesaary 1o keep manusls as currend and sccudsla 45 popaible,
Hewlell-Packard yecommands thal you perjodically request the lslest edllon of thls supplement, Free coples are avilable
from sl HP olllers, When requesiing caples quote the manusl identitization Information fram your mipplermem, or the mode)

number and pHnd date from the e page of the manusl,
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ERRATA

' mPoge 2-8, Table 2-3: '
, Bndur OPTION 908, delete part numbers 5020-893) and 2510-0193, Add HP Part Number
'B061-007H, Check Digit 3, Rsok Flanga Kit (Not used in Stapdard),
Under OPTION 913, delate part mimbers 5020-8935 and 25100194, Add M Fart Number
‘ 50612069, Cheak Digit 0, Rnok Flange Kit (Not used in Standerd),

PPngc G-5, Tabla G-38
-Change AIAINPRRE—HP35 Lo NP Part Number 0380~1233, Cheak Digit 9, BPACER-LED ,M50L,

WPage 6-6, Table =31 | |
Change AIATMPI6—HPH5 to WP Part Nu=her 0300-1233, Chook Digit 9, SPACER-LED ,450L,

Page 6-8, Taoble 6-3t °
ange A24P1 to NOT ASSIGNED,
Change A24Pi to NP Part Number 1200-069Y4, Check Digit 5, SOGKET-IC HO-CONT DIP-SLDR,
I*Ch&neg A%& to HP Part Number 0698~4099, Check Digit 4, RESISTOR 139 1% .1254 F
‘ e »
PDolete A202 ond AZR13,
+ PPage 6~9, Table 6-3;
o Chnnzu A2R18 and R19 to HP Part Number 0698-3157, Check Digit 3, RESISTOR 19,6K 1%
1254 F TCr—100,

M Page 6-10, Table 6-3:
- Change 439 ta HP Part Nunbor 9160-4805, Chaok Digit 1, ~iPACITOR-FID WTPF +-5%
100YDC CER 0+=30, ’ ) "’
C“g’&%ﬁﬁ}%ﬁ AP Fart Mumber 0160-2209, Cheok Digit 5, CAPACITOR-FYD 360 PF +-5%
Cha?ggnﬁmﬁ.gsﬁé HP Part Number 9140-0266, Cheok Digit 7, INDUGTOR RE-CH-MLD 1,8UH 5%
Change A5 .. R6 ta HP Part Number 0757-0439, Check Digit 4, RESISTOR 6.B1K 1%
L1254 F TCx04=100, |
‘Cnange A3RT to HP Part lumber 0698-0083, Chack Diglt 8, RESISTOR 196K 1% . 1250 F
p— » !
Change A3H8 to HP Part Number 0757-0421, Check Digit M, RESISTOR 825 1% .125W F
TC=0+-100. .

PPage 6~-11, Table '6-3:
Change ASIHZ and R28 to HP Part lumber 0698-3437, Check Digit 2, RESISTOR 133 1%
1254 F TC=0+-100,
Char 'e A3Y1 to HP Part Number 0410-1489, Check Digit 2, CRYSTAL-QUARTZ 18,400 MHz.
Add AZMPH, HP Part ‘Number 1200-0173, Check Digit 5, INSULATOR-XSTR DAP-GL,

Page 6-13, Table 6-3¢ -
Changs lu;ggo to HP Part Mumber 0698-3438, Check Digit 3, RESISTOR W7 1% . 1254 F
‘ L . -

Page 6-1'.';'. Table 6-3%
Mg .";%Hgﬁ %% A5R37, HP Part Number 0757-0276, Check Digit 7, RESISTOR 61,9 1% . 125
EU4m .
P> Change ASU1 to HP Part Number 1826-1058, Check Digit 3, IC OP AMP GP 8-T0-§9 PKI.

P Poge 6-16, Table 6-3: :
Change ﬁ&ﬂ to HP Part Numbar 2110-0360, Cheek Digit 2, FUSE ,75A 250V TD 1 75X.25
UL. (100/120V OPERATION,.
Add second entry for AGF1: HP Part Number 2110-0202, Cheok Digit ), FUSE ,5A 250V
' TD 1,25X.25 UL. {220/240V QPERATION).

Page 6-22, Figﬁre 6-3:
- Chenge AGJB® to AGFLI® (two places),

!

.
AR K 'l M | ]
(AR A .

kit

ﬁ;

. ’ i
'
)




S e
il o

L5 u
PR NSRS S V. B

CLm

-t

Wt e i, TR s L

TR TP

: I Ll ‘| h"”“ Al 'l !!?: ! !!5 j““"' ‘ || !! I” cor m I I ! |H M |i?;?

»

Page B~1, Paragroph 8-8}
At end of firast santenae, shanga "Table §=3" to "Tablas 1=3 ond 1-4,"

Page 8-37/8=38, Figure 8-14 (1 of 2)
»In funation bloak A, change the value of A2V to 139,
In funotion block B, show posltive (+) polarity at +12V slde of C7,
In funotion block B, show positive (+ polaribiant side of C9 comnen with CBH4,
P In funation blook C, delete A2 shd R13 ond the DISCHARGE line,
»In funobtion bloaok E, ghange the volus nf A2R18 and M9 to 19.6¢,

pPoge B-39/8-40, Figure 8-14 (2 of 2)!
&% A6} Rear-Pane

ear-Panel Interconnset, add JH-12, chassis ground,

Page 8-41/8-~42, Figure 8-16¢ ‘
ke changes to AS REAR PANEL (upper left-hand corner of schematin) as shown in P/O
Flgure 8-16 (ERRATA) included In this Manuol Chopges supplepent,
In A FRONT PANEL block of PRIMARY POWER WIRING DIAGRAM, delete FRONT-PANEL CHASSIS
GROUND and shaw as no capnestion (NC),
In A6 REAR PANEL bloak of PRIMARY POWER WIRING DIAGRAM, change golor ¢ode of wire to
[l_iE?R-PANEL CHASSYS GROUND from 948 to O and change reference deaignation JB to P/Q

P Page B-5/8-16, Figure 8~19:
In function Wloak A, change the values of A3C9 to HTpF, €10 to 360pF, L5 to 1,CuH,
RS end R6 to 6.8k, RT to 1,96¢, and N8B to 825,
In funation bloak B, Jhenge the values of R12 and R28 to 133,

Page 8-49/8-50, Figure 8-21: .
n function bloek E, chunge value of [20 to 147,

Page 8-53/8-5l, Figure B-23:
In function bloak B, FIRST STAGE, add R36, 61.9, at junation of R5 and R6 and in
series with E2.
In function block B, SECOND STAGE, add R37, 61.9, at junetion of R13 and Rl and in
series with E4 and ES5,

we b LA [T RN ||; AL A



AG REAR PANEL

' F I
FLI LINE JHAUT PILTEN X ~£ l
MKE  cABLE r Jmit i I Y 7
{ & Qe (§30) -
I PR 8000 “"“l
SAOUND ; b
¢ (| ¢ 1 9@+ @
) ,[ B "
! o0,
HAUTURAL ) mhi T !
¢ ), % 4' +——0—(33)

F/O Figure 8-16, Power Supplles, Schematie Diagram (ERRATA)

; HEWLETT
wf PACKARD






